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            3241 N.E. 73rd Ave.  

            Portland, Oregon 97213 
 

 
December 12, 2018 
 
Mr. Tony Grover, Director of the Fish and Wildlife Division                      Sent by email 
N.W. Power Planning and Conservation Council 
851 SW 6th Avenue, Suite 1100  
Portland, OR 97204-1348 
 
Dear Mr. Grover:   
 
RE: Recommendation for Amendment to the Council’s Fish and Wildlife Program 

This proposed Fish and Wildlife Program amendment for conservation management of wild salmon and steelhead is 
not new. It builds on that provided by Dr. Willis Rich in 1928 for the Columbia River:  

“The fish belonging to any given tributary enter the river from the ocean at a definite and 
characteristic time. This is an important point, as it gives additional evidence of the existence of 
local races. Since each race is self-propagating, it becomes perfectly apparent that all parts of the 
salmon run must be given protection if the run as a whole is to be protected.  In 1948 Rich 
expands on his research saying: “Observations and experiments have shown further that the 
salmon and steelhead return, not only to the same streams, but to the very tributary of a large river 
system in which they spent their early life.  Evidence is overwhelming that, for all practical 
purposes, we must consider that the fish return to the tributaries from whence they came. The 
importance of the fact that salmon and steelhead return as adults to their home streams and 
tributaries is obvious; it is essential that each independent, self-perpetuating population of fish be 
preserved if depletion is to be avoided.” 

Avoiding depletion of wild salmon and steelhead 90 years ago has become avoiding extinction today. Conservation 
and recovery of wild anadromous species still depends on securing spawner escapement and protection of spawning 
and rearing habitat.  Is the Council’s Fish and Wildlife Program structured so that wild salmon and steelhead 
conservation and recovery are a likely outcome?    

The basic elements of river and population specific management (Lichatowich et al. 2018) are: 

1.  Develop escapement targets by natal spawning area for wild populations of each species to achieve egg 
deposition and parr production goals.  Monitor compliance with these targets. 

2.  Develop and protect a habitat template that supports adult holding and spawning, juvenile rearing and a diversity 
of life histories. 

3.  Prevent interbreeding between hatchery and wild fish. 

Using these basic elements the Council could and should adopt a Fish and Wildlife Program that includes criteria for 
river and population specific management for wild salmon and steelhead conservation and recovery.    
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The Council’s Fish and Wildlife Program (FWP) is now structured to follow the Three-Step Review and Artificial 
Production Review (Fritch 2001) process that includes a staff member responsible for evaluation and development 
of coordinated hatchery programs.   

Harvest is managed to secure spawner escapement by hatchery to provide the eggs needed to achieve production 
criteria.   But wild salmon and steelhead are not managed so that spawner escapement criteria by natal stream are 
achieved to fully utilize the available habitat. The consequence is that wild salmonids are declining.  The Council’s 
Fish and Wildlife Program can be improved by including criteria for wild salmon and steelhead recovery by 
subbasin.  

River Specific Management Evaluated: 
 
A wild salmon policy is being implemented for conservation of wild Atlantic salmon in Norway, Finland, and 
Wales.  “Based on stock recruitment relationships during the freshwater phase, the biomass of females necessary to 
attain the carrying capacity (yielding average maximum recruitment) has been established as conservation limits for 
each of the 439 Norwegian populations. (Forseth et al 2013) 
 
The success of conservation limits for management of salmon should be evaluated against the main goals of 
management. “The two goals; (1) to protect the diversity of the populations and their natural habitat through 
conservation and sustainable use, and (2) within this framework to develop the populations for increased yield to the 
benefit of stakeholders, leisure fishers and society.  The number of populations that attained their conservation limits 
increased substantially and, overall, the populations evaluated in 2011 were at 95% of their conservation limits, 
compared to 91% in 2008 and 85% in 2005” (Forseth et al. 2013). 
 
In order to comply with the evidence provided by scientific evaluation of hatcheries and recommendations for the 
recovery of wild salmon and steelhead protected by the ESA, the Council’s Fish and Wildlife Program Amendments 
needs to adopt a river and population specific policy consistent with that evidence for wild salmonid protection and 
recovery.  To be effective it would require a staff person responsible for implementing and monitoring that policy.  

Factors Limiting Recovery:  

Over the last 30 years scientific evidence has pointed out that stray hatchery fish and supplementation of wild 
populations with hatchery fish create problems for wild salmon and steelhead conservation and recovery.  A sample 
of this scientific evidence is proved below.  Mitigation and enhancement of salmon and steelhead, harvest policy and 
actions, in addition to other sources of mortality and habitat impacts on wild salmon and steelhead need to be fully 
evaluated so that these impacts on mortality and reproductive success of wild anadromous fish can be addressed in 
the Council’s FWP.   

Hatchery Impacts. 

“The Pacific Northwest contains the largest number of hatchery programs for anadromous salmonids 
(Oncorhynchus spp.) in the world. Overall, the states of Washington, Oregon, and Idaho produce over 300 
million salmon and from artificial production programs” (Paquet 2011). 

“Hatchery practices and overharvest have both contributed historically to the overall decline of naturally 
spawning populations (Waples 1991, 1999; Lichatowich 1999; Levin et al. 2001; Naish et al. 2007)” (Paquet 
et al. 2011). 

“The HSRG concluded that the biological principles used to manage hatchery populations and programs had 
to be the same as the principles that are used for managing natural populations” Paquet et al (2011). 
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“We found that (i) early-generation hatchery fish averaged only half the reproductive success of their wild-origin 
counterparts when spawning in the wild, (ii) the reduction in reproductive success was more severe for males than 
for females, and (iii) all species showed reduced fitness due to hatchery rearing.” (Christie et al. 2014) 
 
“The primary purpose of regularly bringing wild-origin broodstock into these programs is to avoid domestication of 
the captive stock. I explicitly explored this two-population scenario and found that substantial phenotypic changes 
and fitness reductions can occur even if a large fraction of the captive broodstock is brought in from the wild every 
generation.” (Ford 2002) 
 
“In Pacific salmonids, for example, there is evidence that conditions in captivity inadvertently select for behavioral 
and morphological traits that are not optimal in the wild (e.g., Reisenbichler & McIntyre 1977; Nickelson et al. 
1986; Fleming & Gross 1989; Swain & Riddell 1990; Fleming & Gross 1992, 1993, 1994; Flagg et al. 1995)” (Ford 
2002). 
 
“One potential deleterious effect discussed in all of these reviews is selection that occurs in the captive environment. 
Selection that occurs in captivity can be deleterious because traits that are advantageous in the captive environment 
may not be advantageous in the wild” (Ford 2002). 
 
“In the past, most hatchery programs in the Columbia River basin have been aimed almost exclusively at 
supplying fish for harvest. The end result is that facilities were managed largely for “maximum production,” 
with little or no attention focused on population integrity, biological viability, or self-sustainability” (Paquet 
et al. 2011). 

“There are no direct empirical data regarding the question whether hatcheries can contribute to long-term 
sustainability of salmon populations and ESUs. (Varanasi and Fox 2004) 

“…empirical and theoretical considerations indicate that domestication associated with hatchery propagation can 
lead to a situation in which a natural population becomes unable to sustain itself in the wild without continual 
supplementation with hatchery fish. (Varanasi and Fox 2004) 

“…we believe the only way to ensure the persistence of salmon in the long-term (centuries) is to conserve natural 
populations and natural ecosystems.” (Varanasi and Fox 2004) 

“Three collections from the lower Columbia River appear to have relatively high levels of introgression from other 
lineages, with Sandy River, Kalama Hatchery, and Lewis Hatchery as a likely consequence of hatchery broodstock 
practices (Myers et al. 2006). 
 
“Our evaluation confirms these results throughout the Columbia River basin, where observed high allelic diversity 
and low genetic differentiation among ocean-type populations are probably due to extensive gene flow…collections 
from the Tucannon River and Yakima River had evidence for introgression between ocean- and stream-type 
lineages, possibly due to hatchery broodstock practices. (Narum et al. 2010) 
 
“Samples from all locations provided evidence of hybridization between [hatchery] summer steelhead and east-side 
tributary [wild] winter steelhead (9-15% of juvenile samples).”  In the Willamette River (Johnson et al 2012) 
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“This graphic illustrates the decrease in productivity of wild salmonids as the proportion of naturally spawning 
hatchery fish increases.   For example this model shows a 13%, 24%, and 75% reduction in productivity when the 
proportion of naturally spawning hatchery fish increases from 5%, 10%, and 50% respectively. This model is based 
on a statistical analysis of 78 Pacific Northwest salmon and steelhead populations.  

“We found a negative relationship between the reproductive performance in natural populations of steelhead, coho, 
and Chinook salmon and the proportion of hatchery fish in the spawning population. We used intrinsic productivity 
as estimated from fitting a variety of recruitment models to abundance data for each population as our indicator of 
reproductive performance. The magnitude of this negative relationship is such that we predict the recruitment 
performance for a population comprised entirely of hatchery fish would be 0.128 of that for a population comprised 
entirely of wild fish. The effect of hatchery fish was the same among all three species. Further, the impact of 
hatchery fish from ‘wild type’ hatchery broodstocks was no less adverse than hatchery fish from traditional, 
domesticated broodstocks. We also found no support for the hypothesis that a population's productivity was affected 
by the length of exposure to hatchery fish. In most cases, measures that minimize the interactions between wild and 
hatchery fish will be the best long-term conservation strategy for wild populations” (Chilcote et al. 2013). 

Factors Limiting Recovery: Adult Wild Salmon and Steelhead Escapement Targets 

Even though management of fisheries to achieve river specific escapement targets for wild salmon and steelhead has 
been advocated for the last 90 years (Rich 1928, Lavier 1976, Holubetz 1997, Knudsen 2000. Lichatowich 2018) 
fishery agencies have yet to require them.  Regardless of the existing escapement targets for spawning areas and 
tributaries of the Columbia River, escapement is merely the fish left over after harvest.  It is illogical and 
unreasonable that ESA protected species can be recovered without escapement requirements by natal spawning area 
for wild species.  Therefore, the FWP ought to adopt wild spawner escapement objectives for each subbasin plan 
and fund monitoring and evaluation research to determine effectiveness and needed improvements. Setting 
escapement targets by species and subbasin and annual reporting would require Council staff.  

Knudsen (2000) evaluated escapement management: “Over 44% of 9430 identified populations or 2925 populations 
for which there is information are not monitored for escapement. Escapement data collection was rated as excellent 
for 79 U.S. populations (1%), rated good for 54 populations (1%), rated fair for 114 populations (2%), and rated 
poor for 3,441 populations (52%). 

“It remains obvious that both escapement data collection methods and the programs to collect high quality 
escapement information are deficient. To achieve overall sustainability, it is always preferable to identify likely 
spawning aggregations as the smallest population unit, try to assess productivity at that level, and then develop 
management plans for protecting abundance and genetic diversity based on that knowledge. This does not 
necessarily rule out mixed population fisheries, but highlights the need for full understanding of the component 
populations being managed as a unit. The National Research Council (1996) recommended adoption of a minimum 
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sustainable escapement (MSE) approach and recommended more spawners in streams. Without improvements in the 
escapement monitoring system, achieving the laudable goals of MSE will be nearly impossible for many 
populations.” (Knudsen 2000) 

The Council should also ask the Independent Scientific Advisory Board (ISAB) to evaluate the current management 
of wild salmon and steelhead in the Columbia River basin.  This study should examine whether specific escapement 
requirements exist by species for each natal spawning area (natal stream) and whether harvest is regulated to be sure 
escapement targets are being met.   

ISAB 2018-4, said: “Despite some progress, three uncertainties related to harvest proposed in the 2006 Research 
Plan were only slightly modified. The first uncertainty concerns how to define biological escapement goals that 
balance the tradeoffs among fishery harvests, potential ecosystem benefits of increased spawning abundances, and 
pHOS guidelines to protect fitness in (i.e. genetic adaptations to) the natural environment. Some biological 
escapement goals already exist within the Basin, but more are needed, as acknowledged in the 2014 Program.   
Review of the Comparative Survival Study (CSS) Draft 2018 Annual Report.” (emphasis added) 

River Specific Management for wild salmon and steelhead could and should be adopted as a primary management 
direction in the Columbia River Basin to protect and recover wild salmonids.  This would require that wild salmon 
and steelhead have adult escapement requirements by species for each spawning area (natal stream).  Spawning and 
rearing habitat would be managed so that adult spawner investment in egg deposition and parr production targets can 
be achieved.  Interbreeding with hatchery fish would be prevented to improve the reproductive success of wild 
salmon and steelhead.  This recommended management for wild salmon and steelhead would change the purpose 
and function of management so that life history diversity, abundance, productivity, distribution and resilience are 
improved and sustained.   Without this change in management direction it is impossible to protect or recover ESA-
threatened species in the Columbia River Basin under current ecological conditions let alone the growing impacts 
through climate change.   

Update the Council’s Salmon and Steelhead Goal 

The Council should update its salmon and steelhead goal by partitioning its 5 million fish goal into one that includes 
hatchery and wild fish by species so that the Council can evaluate progress of the Fish and Wildlife Program and 
investments.  A report would be most useful when issued annually.   

Return to the River was published in 2006 by Council scientists.  It is now in need of updating with another study 
that evaluates why the Council’s salmon and steelhead goal, established 30 years ago, has not been achieved.   
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Sincerely, 

Sincerely, 
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Bill Bakke, The Conservation Angler, Director of Conservation and Science 
503.246.5890 
 

 


