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General Comment on RFS Solicitation and Reviews 
 
 Before we respond directly to the comments of the Independent Scientific Review Panel 
(ISRP) and the Research, Monitoring, and Evaluation (RME) Hatchery/Harvest Subgroup 
(HHS), we would first like to provide a general comment regarding RPAs 182, 184, and this RFS 
solicitation.  In our opinions, there is a disconnect between (a) the language of RPAs 182 and 
184 - as stated in the FCRPS Bi-Op and reiterated by the specific language of this RFS - and (b) 
the guidance provided to the ISRP and the RME Hatchery/Habitat Subgroup (HHS) for 
reviewing proposals.  This disconnect is illustrated by the confusion expressed by the ISRP in 
their general comments on pages 13-14 of their review document (ISRP 2003-7).   
 
 As we understand the language of RPA 182, particularly as it relates to the FCRPS Bi-
Op, two types of studies are necessary: (1) evaluations of the risks posed by hatchery fish that 
spawn unintentionally in nature (e.g. strays, escapement of mitigation hatchery fish intended for 
harvest, etc.) and (2) deliberate supplementation programs with conservation objectives intended 
to assist with recovery or reduce the likelihood of natural population extinction.  Although the 
methods one would use to evaluate the two types of programs are similar (e.g. DNA pedigree 
analysis), the motivation for evaluating natural reproductive success in the two situations are 
quite different: evaluations of unintentional natural spawning can be viewed as reactive (assess 
risks of unintentional spawning) whereas evaluations of intentional natural spawning are 
proactive (does supplementation-spawning reduce risks of extinction and/or contribute to 
recovery?).  This distinction was not specified in the RFS, although we believe both types of 
evaluations are important relative to RPA 182 and the FCPRS Bi-Op. 
 

Comments at the top of page 8 of the RFS provided very clear guidance regarding the 
types of programs that would be given funding priority under this funding venue: 

“… In ongoing attempts to reduce deleterious effects and improve positive contributions of 
hatcheries, some hatchery practices have been modified in recent years (e.g., inappropriate 
broodstocks have been replaced with more suitable stocks, mating protocols have been 
established to avoid genetic divergence from the biologically appropriate populations, and 
rearing and release strategies have been changed to reduce or eliminate ecological 
interactions with natural-origin fish).  For the purpose of this solicitation, priority will be 
given to proposals that study these types of “state of the art” hatchery programs instead of 
studying outmoded hatchery programs” [bold added for emphasis]. 

 
 Although “state-of-the-art” was not explicitly defined in the RFS, the implicit assumption 
is that “state-of-the-art” refers to non-traditional  (aka “hatchery-reform”)  programs that are 
attempting to test or use new technologies and/or new concepts with potential conservation 
benefits as opposed to traditional, mitigation hatcheries that simply propagate a “hatchery stock” 
for the sole purpose of producing fish for harvest.  Evaluations of such “state-of-the-art” 
programs under RPA 182, if intended to assist with recovery or reduce the risk of natural 
population extinction, would obviously address RPA 184 also.  Conversely, “state-of-the-art” 
hatchery programs designed to address RPA 184 - with assessments of natural reproductive 
success of hatchery-origin adults as one measure of “recovery” or “reduced extinction risk” - 
would also address RPA 182.  Indeed, we believe proactive projects that explicitly address both 
RPAs 182 and 184, particularly in the context of conserving natural genetic resources and 



maintaining sustainable fisheries in response to the FCRPS Bi-Op, should be given high priority 
for BPA funding. 
 

Instead, this RFS – for the purpose of addressing RPA 182 - appears to be narrowly 
focused on simply providing data to NOAA-Fisheries for parameterizing lambda in their 
extinction models (ISRP-7, bottom of p. 13).  Although the ISRP appeared to be aware of this 
rather narrow objective, the ISRP also appeared to be confused by the apparent inconsistency 
between the language of the RFS and the guidance they apparently received from the RME 
group to evaluate proposals under RPA 182.  For example, regarding the RFS’s emphasis on 
“state-of-the-art hatchery programs”, the ISRP specifically noted that “it was not clear why this 
should be a priority.”  On the other hand, it should be intuitively clear to anyone who has been 
working on the Columbia River Basin over the past 10 years why such programs should be given 
priority (e.g. RPA 184; the NWPPC’s 1999 Artificial Production Review, etc.).   The following 
statement by the ISRP further illustrates this apparent disconnect:  “The RME group has not 
clearly differentiated the contribution that reproductive success evaluations of hatchery-origin 
and natural-origin salmon and steelhead when spawning naturally make to fulfilling RPA 182 
vs.184.”  In our opinions as principal investigators, there may be little distinction between the 
two types of studies that address RPA 182 and RPA 184.  The RFS simply stated, “Studies must 
be designed to provide data that will improve parameter estimation for hatchery-origin 
spawning effectiveness in models currently used by NOAA Fisheries during extinction risk 
assessment.”  Specific parameters were not mentioned.  The RFS then outlined the explicit types 
of genetic or pedigree data needed to evaluate the reproductive success and performance of 
hatchery-origin, natural-origin, F1 and F2 natural-origin progeny.  These apparent contradictions 
are summarized in the ISRP’s general comments (ISRP-7, p. 13-14). 

 
Our general conclusions are the following.  Hatchery programs need to address the long-

term conservation needs of salmon and steelhead resources in the Columbia River Basin in 
response to the hydropower system and ESA concerns, rather than just focus on their traditional 
role of simply providing fish for fisheries.  Progress towards those goals will not be made if 
funding is funneled strictly towards assessing risks in a reactive mode (i.e. provide data for 
estimating lambda in NOAA-Fisheries extinction models) rather than funding progressive 
research designed to solve problems and address those issue in a proactive mode.  The general 
language of the FCPRS, including RPAs 182 and 184, would suggest the need for a much 
broader conservation role of the hatchery system rather than simply funding studies to assess 
extinction probabilities.  In this context, RPAs 182 and 184 are not mutually exclusive and 
should be used collectively to evaluate proposals submitted under this RFS.  The ISRP draws 
similar conclusions in the top half of page 14 of their review (ISRP-7). 

 
We will now respond specifically to the comments of the ISRP and the RME H/H 

subgroup. 



 
 

Responses to ISRP Comments and Questions 
 

• ISRP Question (p. 14):  “The ISRP is concerned about interpreting studies where the 
extant population has a long history [of] potential interbreeding with hatchery fish.  
Has the hatchery component been a part of the population for so long that there is little 
difference between the hatchery and wild? 

 
Response:  To some extent, this comment is somewhat contradictory.  Investigators need 
to assess the natural reproductive success of hatchery fish.  This need occurs where (a) 
hatchery fish are released and potentially spawn naturally and (b) where they currently 
stray.  There are probably very few streams in the Columbia River Basin not influenced 
by potential natural spawning of hatchery-origin fish, particularly in areas where 
opportunities exist to trap upstream-migrating adults for assessing natural reproductive 
success of hatchery fish.  In other words, assessments and conclusions regarding natural 
reproductive success in areas where hatchery-origin fish spawn will need to be couched 
in the context of past hatchery practices (stocking rates, duration of stocking, origin of 
stock, etc.) in the particular location where such assessments are conducted. 
 With respect to our Project No. 15, approximately 5,000-10,000 hatchery-origin 
steelhead smolts from the Beaver Creek Hatchery (WDFW) were released each year for 
many years into the lower 0.5 miles of Abernathy Creek.  The Beaver Creek stock was 
derived principally from the Chambers Creek population (Puget Sound) with some 
influence from the Cowlitz River and Elochoman River populations.  Releases of Beaver 
Creek steelhead into Abernathy Creek were terminated in 2000 in response to our 
specific request to WDFW.  The last release occurred in the spring of 1999 when only 
4,000 smolts were released (WDFW stocking records).  
 Beginning in 1999, we have excluded hatchery-origin “stray” steelhead from 
migrating upstream past the Abernathy Fish Technology Center (RM 3.4) by keeping our 
electric weir on between the last Monday of November and March 1.  All hatchery-origin 
adults returning from earlier releases have been trapped and removed.   
 With respect to our control streams, Mill Creek is closed to fishing and no 
hatchery-origin steelhead smolts have been released there for many years.  Germany 
Creek has been open to steelhead fishing, but hatchery-origin smolts (Beaver Creek 
stock) were last released in 1998 (5,300 smolts).   
 Direct releases of yearlings (smolts) from our “endemic” research broodstock at 
the Abernathy Fish Technology Center first occurred this past spring (April-May, 2003), 
with adult returns from those releases expecting to first occur in 2005 (BY 2002 fish 
returning as three year old adults).  The natural population upstream of our facility will 
thus have gone at least one full generation (five years) will little or no influence of stray, 
hatchery-origin steelhead prior to assessments of natural reproductive success of 
returning adults from our “native” broodstock program.   
 The intent of our “state-of-the-art” program is to minimize, as much as possible, 
genetic differences between hatchery and wild fish.  Given this goal, a major question is 
whether one generation of artificial rearing/propagation will significantly reduce the 
natural reproductive success of hatchery-origin steelhead?  Preliminary results to date 



indicate “no” for a traditionally-developed (i.e. from wild adults) “native broodstock” 
from the Hood River (see Proposal No. 6).  But what about hatchery-origin fish that are 
the progeny of captively-reared, natural-origin fish collected as parr? 
 

• ISRP Question (p.14):  “How will the results be interpreted if the progeny of HxH, 
HxW, and WxW crosses have equal fitness in the F2 and F3 generation?” 

 
Response:  Hatchery-origin steelhead adults will have been excluded from Abernathy 
Creek upstream from our facility for one full generation prior to assessments of natural 
spawning success of our “native” broodstock fish.  Whether the Abernathy Creek 
population has been genetically influenced by past or historical releases is a secondary 
issue to the goal RPA 182 (and RPA 184) because this situation is pervasive in the 
Columbia River Basin.  Indeed, experiments with “virgin” populations (e.g. in wilderness 
areas) would not address the issues raised by RPA 182. 
 Regarding our Abernathy Creek study, if the natural-origin F2 and F3 progeny of 
HxH, HxW (and WxH), and WxW crosses have estimated fitnesses that are not 
significantly different, then we would conclude that any detectable effects measured in 
the F1 were (a) most likely removed by natural selection after one generation of natural 
reproduction and rearing and/or (b) were due largely to the residual environmental effects 
of hatchery rearing prior to release as yearlings from our facility.  Maintaining a totally 
pedigreed population for all adults spawning naturally upstream of our facility (i.e. via a 
suite of microsatellite DNA markers) will allow us to use classical quantitative genetic 
methods to estimate the genetic and environmental components of fitness differences 
between hatchery-origin and natural-origin spawners at the F1 stage. 
 

• ISRP Comment (p. 14):  “A general weakness of the proposals is that most do not 
include “control” streams or reaches where only WxW crosses are allowed and fitness 
compared to the HxH, HxW, and WxW crosses in the treatment streams.  Funding 
priority should be given to those proposals that are likely to yield meaningful 
comparisons with ‘control/reference’ conditions.” 

 
Response:  We agree.  Our study design incorporates two control streams (Germany and 
Mill creeks) with watersheds of approximately equal size to our treatment stream, 
Abernathy Creek.  However, these “controls” will be used largely to assess demographic 
trends in abundance of natural-origin smolts and NOR returning adults in Abernathy 
Creek (does supplementation spawning work?).  We will not be able to estimate the 
natural reproductive success of wild (NOR) fish only (WxW) in Germany and Mill 
creeks without constructing permanent weir structures that would allow for such 
assessments.  This is potentially do-able, but it would increase the total cost of the project 
by well over $1 million, not counting extra personnel and laboratory analyses needed to 
genetically monitor natural reproductive success in three streams as opposed to just one 
stream.  These are clearly compromises that need to be made between the desire for 
rigorous “basic science” and the practicality of achieving management objectives in the 
most cost-effective manner possible. 
 



• ISRP Comment (p. 14):  “Control streams or some other means of assessing effects of 
out of basin factors on population growth rate and other demographic parameters 
would be crucial in determining the robustness of inferences about population-level 
impacts.” 

 
Response:  We agree 100%.  As noted in our preceding response, control streams for 
assessing demographic effects, either positive or negative, are an integral component of 
our project. 
 

• ISRP Question (p. 15):  “How will the principal investigators evaluate differences in 
reproductive success of the various crosses if there is substantial interaction and 
interbreeding with resident trout?” 

 
Response:  One of the potential advantages of our geographic location is that resident 
rainbow trout do not constitute a significant component of the natural salmonid 
community.  This ecological niche is largely occupied by coastal cutthroat trout which 
are common in the upper portions of the watershed upstream from our facility.  
Nevertheless, we have observed at least one “resident” rainbow trout in Abernathy Creek 
larger than smolt size (>200 mm TL) which we assume was just reflecting phenotypic 
plasticity of O. mykiss as a life history alternative to smoltification.  Nevertheless, we do 
expect some NOR offspring to have “missing” parents, particularly missing male parents, 
which could represent sexually mature fish that did outmigrate from Abernathy Creek.  
Using parentage analysis derived from multi-locus DNA genotypes, we will be able to 
ascertain if each full-sized anadromous steelhead trout released above the weir was the 
parent of a sampled progeny even if the other parent was not sampled.  If we are unable 
to assign a mother, father, or both parents (using the full-sized anadromous steelhead 
trout released above the weir as the potential parent pool), we will conclude these 
progeny were parented by resident trout or sexually mature parr.  If we find these non-
anadromous fish are contributing a large proportion of the sampled progeny, we will use 
a parentage method that has been developed to account for incomplete sampling of the 
parents (Neff et al. 2000).  However, because of our geographic location and the presence 
of only “winter-run” steelhead in Abernathy Creek (“summer-run” fish are not present), 
we believe interbreeding with resident rainbow trout to be very minor issue. 
 On the other, from a scientific perspective, we are particularly interested in 
potential natural hybridization between steelhead and cutthroat trout in Abernathy Creek.  
This has been a principal research interest of one of us (DEC) for many years, and our 
proposed project, if funded, will allow us to investigate these interspecific interactions in 
detail as a separate issue.  Mechanisms maintaining species distinctions and the potential 
hybridization effects of large numbers of hatchery-origin steelhead spawning naturally 
have not been thoroughly investigated because of the cost and logistics of such 
evaluations.  Although not mentioned explicitly in our proposal, we will be monitoring 
upstream passage of both cutthroat trout and coho salmon, and will be removing fin clips 
from both for DNA analyses. 
 

• ISRP Comment (p. 15):  “There are significant data management issues involved in 
genetic testing, in the sampling protocols, and in the sheer magnitude of data to keep 



track of in these proposals. … Thus, quality assurances and control plans should be 
built into the proposals. …” 

 
Response:  We agree.  We are well aware of the extensive data needs for maintaining 
pedigree data on large numbers of animals.  Two of us (DEC, PAC) have direct 
experience with these data management needs for aquaculture or farm-raised species.  
One of us (WRA) was previously a post-doctoral researcher at Oregon State University 
(with Dr. Michael Blouin) and was responsible for generating and collating all the 
pedigree genetic data associated with the Hood River steelhead project that provided the 
justification for its continued recommendation (Proposal No. 6 under this RFS).  In 
addition, as part of the overall development of the Conservation Genetics Laboratory at 
the Abernathy Fish Technology Center, we are expecting FY2004 funding from Congress 
to hire a full-time, permanent database manager (included with The President’s FY2004 
funding request to Congress).  This latter person would be responsible for maintaining all 
data files generated in the laboratory and the field. 
 

• ISRP Question (p. 19):  “How influenced has this population (Abernathy Creek) been 
by hatchery production in the past, from other populations?” 

 
Response:  The short answer is,  “We don’t know.”  As noted previously, between 5,000 
and 10,000 steelhead smolts per year from the Beaver Creek Hatchery (Elochoman 
River) were outplanted into the lower 0.5 miles of Abernathy Creek for many years.  The 
last year of those releases was 1999 (4,000 smolts).  Part of the work we are planning to 
do as part of this project is address this specific question raised by the ISRP.   
  A graduate student of Tom Quinn and Paul Bentzen (now at Dalhousie 
University) at the University of Washington  has developed a battery of microsatellite 
DNA markers that yield a high likelihood probability of distinguishing steelhead of 
Chambers Creek (Puget Sound) origin/ancestry from “native” winter-run steelhead 
populations in the southwest Washington ESU.  Those methods were developed in direct 
support of another proposal submitted under this RFS (Proposal 2).  We plan to use those 
same methods to address the question raised by the ISRP. 
 

• ISRP Question (p. 19):  “How will straying into the control streams influence their 
comparison of productivity in the supplemented Abernathy Creek population to 
productivity in the control streams?” 

 
Response:  Fish released from our facility will have spent their entire juvenile life in 
Abernathy Creek water (following hatching and ponding at first feeding) prior to release.  
Moreover, these fish will be released from RM 3.4 on Abernathy Creek.   We thus expect 
straying to Germany and Mill Creeks to be minimal, although we have raised the same 
question ourselves.   
 We will not be able to directly control straying but we will be able to monitor it, 
either directly or remotely.   We have established strong support from several local sport 
fishing clubs, most notably the Lower Columbia Fly Fishers Club.  Members of their club 
have volunteered many times at our facility, including the collection of age 0+ steelhead 
parr to initiate our project.  Our initial plan is solicit volunteers from their club to fly fish 



(or fish with artificial lures) for steelhead in Germany and Mill Creeks during upstream 
migration of steelhead (December-May) to monitor the incidence of straying.   All AD-
clipped fish would be strays from other hatcheries and would be sacrificed.  All caught 
fish (AD-clipped and non-AD-clipped) would be electronically scanned for the presence 
of a coded-wire tag.   All fish with CWTs (marked and unmarked) would be sacrificed 
and the tags read to determine origin.  Unclipped fish with CWTs would most likely be 
strays from our releases into Abernathy Creek.  All unmarked and untagged fish would 
be released to continue their migration.  Although we could only remove a small 
proportion of potential strays by this method, it would allow us to estimate the proportion 
of total potential spawners that were strays.  This monitoring would have to occur several 
hundred feet (or yards) upstream of the mouth of Germany and Mill Creeks to avoid 
catching “dip-ins”. 
 A second, particularly appealing approach for monitoring strays would be to 
install long-range PIT tag antennas within the lower 1-2 miles of Mill and Germany 
Creeks.  Two such antennas are currently installed in Abernathy Creek and are described 
in our proposal.  Potential funding for these antennas could be requested in future years if 
our project is funded in FY2004. 
 

• ISRP Question (p. 20):  “Is there inter-breeding with resident trout and if so, how is it 
accounted for in the analyses?” 

 
Response:  We answered this question previously in the series of questions directed at all 
steelhead proposals. 
 
 

H/H Subgroup Comment 
 

• “However, steelhead captive broodstock is not the focus of the Action 182 needs 
statement in the RFS, and this study would have very limited applicability to other 
ESUs.” 

 
Response:   Our project is not a "captive broodstock” project in the context of how that 
term is generally applied in the Columbia River Basin (i.e. for emergency conservation).    
Our project is a "research project" to address a major scientific uncertainty associated 
with FCPRS mitigation responsibilities to maintain fishery benefits while minimizing 
risks to fish and wildlife resources.  Several hatchery steelhead programs were developed 
in the Columbia River Basin (CRB) in response to development of the hydropower 
system.   Many, if not most, of those programs release smolts in areas where they are not 
native (e.g. Wallowa Hatchery stock in the Grande Ronde River).   Not only do those 
non-native steelhead releases pose risks to listed stocks, they also stray at relatively high 
rates posing unknown risks to other stocks (e.g. in the Deschutes River).   



 In their 1999 Biological Opinion on Artificial Production programs in the 
Columbia River, NMFS (aka NOAA-Fisheries) declared ESA jeopardy on those non-
native steelhead hatchery programs in areas where natural populations were listed.  As an 
RPA, NMFS recommended that those non-native hatchery stocks be phased out and 
replaced with native or "endemic" broodstocks.   However, trapping natural-origin, adult 
steelhead - particularly those that are already listed under the ESA - poses many 
significant genetic and demographic risks to populations that are already listed.  In short, 
complying with NMFS's Bi-Op by trapping wild adults may - in our opinions - pose a 
significantly greater risk to listed stocks than maintaining existing programs.    
 Our project (#15) is based on the trapping of natural-origin, pre-smolt parr as a 
"risk-free" (comparatively speaking) alternative to trapping wild, ESA-listed adults for 
initiating new steelhead hatchery programs that have both mitigation and genetic 
conservation objectives.   We just released 30,000 steelhead yearlings from our facility 
into Abernathy Creek (April 15 – May 15, 2003).  Those fish were the F1 progeny of 
captively-reared parr collected from Abernathy Creek in September, 1999.  Similar 
releases are scheduled for the spring of 2004 and 2005 from progeny of captively-reared 
parr collected from Abernathy Creek in 2000 and 2001.  Monitoring adult returns and 
assessing the natural reproductive success of those returning adults, relative to natural-
origin adults (i.e. via DNA markers) in Abernathy Creek, is a fundamental objective of 
our proposed work.  The captive-rearing portion is simply a short-term strategy to initiate 
the program.  All captive rearing will be phased out by 2005 (see Table 1 of our proposal) 
as adults from our releases return.  Our study also includes two control streams, Germany 
and Mill Creeks, in which no fish are released.   Two fundamental questions are 
associated with this work:  (1) Do returning adults spawn and reproduce successfully, 
thus yielding natural-origin progeny that subsequently return and spawn successfully; and 
(2) Can this supplementation approach confer a net demographic benefit to natural 
populations relative to control streams where fish are not released?  
 We should also mention that our project also encompasses new "hatchery reform" 
concepts (e.g. genetic integration of hatchery broodstocks with naturally spawning fish) 
that provide a potential framework for maintaining and/or recovering listed populations 
before "captive propagation" is necessary as an emergency conservation measure.   These 
concepts are emerging as a fundamental foundation of the Congressionally-funded, 
"hatchery reform" efforts currently ongoing in the Puget Sound area.   Hence, in addition 
to RPA 182, our project also addresses RPA 184 (paraphrasing) “to determine whether 
hatchery reforms reduce the risk of extinction for Columbia River Basin salmonids and 
whether conservation hatcheries contribute to recovery.”    
 The comments of the HHS regarding “very limited applicability to other ESUs” is 
particularly disturbing because (a) this is the principal motivation of our proposed work 
and (b) the ISRP has repeatedly stated this applicability as a major strength of  our 
proposal.   We initially submitted our proposal for FY2001 funding under the innovative 
category (Project No. 22031).  Although the ISRP did not believe that our proposal 
satisfied the “innovative” criteria of that venue, they did make the following statements. 

"It is a well written and well designed proposal that would be of value to the 
region.  Consequently, the project deserves 'high priority' support through other 
venues, particularly for its application to upriver listed steelhead stocks.  The 
proposal is particularly attractive because it proposes to rigorously examine the 



effects of hatchery rearing on fitness - a continuing, plaguing uncertainty in the 
basin's artificial production programs."  

 
 Regarding our Proposal #15 under this RFS, the ISRP further noted (ISRP 2003-
7, p. 19),  

“Thus, even though the research is not directly on one of the listed ESU’s, its 
results will be directly applicable to recovery of listed steelhead.”  

 
Clearly, as recognized by the ISRP and CBFWA, our project has systemwide 
applications, particularly to listed steelhead in the upper Columbia, mid-Columbia, and 
Snake River ESUs.  
 
 

Thank you for giving us the opportunity to respond to the comments and questions of the ISRP 
and the HHS. 
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