
Comments from OHRC Advisory Committee Members 
on N. Thompson’s proposal of Jan 18, 2011, to study 

differences in hatchery and wild steelhead sperm. 
 
Comments received as of March 9, 2011, and compiled by AC Chair McPherson 
 
From AC Member #1: 

This research proposal looks like a valuable, timely project that will attempt to 
answer a question that all of us have had.  Fishery managers need to know why and by 
what mechanisms hatchery produced salmonids have reduced fitness when spawning in a 
natural situation.  This proposal fits well with the objectives of OHRC and I support this 
proposal. 
 
From AC Member #2: 

This seems like a pretty solid proposal, and certainly in line (to my mind) with 
OHRC's mission. I'll keep my comments very brief. The study appears to be feasible to 
conduct at OHRC, and the experimental design is simple and seems reasonable. I do 
wonder if it has enough statistical power to detect differences reliably and resolve the 
alternative hypotheses. Does any of the previous work, albeit with other species, provide 
a clue in this regard? The t-test proposed for analysis of differences in sperm fitness is ok, 
but I think an analysis of covariance with date as a covariate might be more powerful. 
Basically a mixed effects model. 
 

The study focuses largely on cryptic female choice (CFC) as a mechanism. CFC 
operates as postzygotic selection (ie after fertilization); of course, there could also be 
prezygotic selection. There are in fact several mechanisms, including aggressive 
competition, mate choice, sperm utilization and sexual conflict. Most of them would 
require much more complicated experiments and elaborate facilities, I acknowledge. 
 

If the project is successful, I think it would be interesting to follow up with a 
study to examine the potential changes in effective population size that might develop 
between hatchery and wild fish as a result of CFC (cryptic female choice, which to my 
mind is a euphemism for male-female postzygotic interaction, or potential 
"incompatibility") or another factor that could explain reductions in genetic variability in 
some hatchery stocks due to poor gamete quality. This would be a long-term study, 
perhaps at least a generation long involving culture to the smolt stage and release and 
recovery of tagged or DNA pedigreed fish. 
 

This AC member also provided the following comments in the margins of the 
proposal: 

1. Which are wild and which are hatchery? I presume Siletz are wild and Alsea 
are hatchery, but it’s ambiguous, and later text suggest there are both wild and hatchery 
Siletz fish. 

2. Does previous work or a power analysis indicate these sample sizes are 
sufficient to resolve the hypotheses? 

3. Separating out mate choice from sexual conflict or male-female 
interaction…interesting idea that would require wild and hatchery-reared individuals of 
the same genotype to sort out. 



 
From AC Member #3: 

I have read the Thompson proposal and it seems fine. I have, however, a problem 
with the idea that sperm "fitness" is to be measured by sperm velocity. It seems like a bit 
of a stretch to equate being fast with being best in terms of the rest of the life cycle.  How 
is this connection to be made?  When spawning takes place in the wild, does it make 
sense that a fast sperm can move effectively in flowing water so it would have any 
advantage at all? 
 

I suspect that publishable results will be obtained by the work. 
 
From AC Member #4: 
 The proposed research appears to fit the mission of the OHRC, but seems 
somewhat academic unless it leads to further research that produces methods/procedures 
enabling mate selection to be improved within hatchery programs to produce offspring 
that have higher gametic fitness when they reach maturity.  The proposal states that 
“Future research will investigate the utility of this proxy for female choice, and determine 
if it produces a fitness gain in juveniles”, but I think “fitness gain in adult offspring” is 
what is meant.  The fitness of juveniles to survive to maturity is not being measured by 
this proposal.  Regardless, I think it is this future research that must be done if practical 
application(s) is(are) to result from this currently proposed research.  There is also 
another side to the issue: in many situations, there is a goal of keeping hatchery fish from 
successfully producing offspring in the wild should they escape fisheries, traps, etc. to 
reach wild fish spawning grounds.  I don’t readily see how results of this study could lead 
to a practical application helping with that side of the issue. 
 
 There needs to be some clarification on where the hatchery fish (H) and wild fish 
(W) are coming from.  I think they need to from the same river using the same capture 
method to avoid confounding variables affecting the results.  For example, both the H and 
W fish could come from the Alsea River collected at the North Fork Alsea Hatchery, 
although “wild adults” captured there may be the product of HxH, HxW, or WxW parents 
that spawned somewhere outside the hatchery. The trouble with comparing hatchery 
adults captured at North Fork Alsea Hatchery with “wild adults” captured by angling or 
some other method would be that capture, transport, and holding stress might confound 
the comparison of H vs W.  And if “wild adults” are caught too low in the Alsea Basin, 
genetic differences among steelhead within the basin may confound the results, though 
not as badly as obtaining the “wild adults” from the Siletz to compare with hatchery 
adults from the Alsea. 
 
 The statistical basis of using 20 fish to represent each stock in this study needs to 
be explained.  The study should take enough wild adults to get statistically valid results, 
but remove no more wild adults than necessary so impacts on the wild population are 
kept as low as possible. 
 
 Transporting the adults to the OHRC could introduce disease agents with short 
and long-term implications, and the practice should be avoided or done with very strong 
safeguards against such introductions.  These safeguards should be described in detail 
and reviewed by ODFW pathologists before any adults are transported to the OHRC. 



 
 The river source and type of fish (H or W) needs to be listed for the 10 females to 
be used in the ovarian fluid CFC tests. If W females are needed, the issues of impacting 
the wild population are greater than for W male removal.  But it seems that W females 
would be needed if the research is really going to answer the question of lower fitness 
when H fish spawn in the wild.  For the first round of this study, however, I would like to 
see only H females used.  If results are promising, then consider capturing W females and 
adding some risk to wild population in doing so.  In that case, the statistical basis for 
removing a given number of W females needs to be justified. 
 

The degree of maturation seems like it could confound results if sperm velocity or 
the CFC effect is related to maturation level of the testes.  There may be a need to assess 
maturation level in each male and only compare H and W males of similar maturation 
levels.  A maturation effect would require greater numbers of males to be used in the 
research to achieve statistical validity. And it seems like there could be a maturation 
effect from female ovarian fluid, with the more mature females showing a stronger CFC 
effect than less mature females. 

 
The last sentence of the proposal states that “Future work will focus on using 

sperm-ovarian fluid analyses to identify genetically compatible broodstock and determine 
if their offspring have higher fitness than production hatchery fish.”  I think this is a great 
intent, but it is not clear what type of fitness and at what life stage(s) is being referred to 
in this statement.  Determining the gametic fitness of adult offspring is intended, I’m 
sure, but the fitness of offspring to survive downstream migration, life in the ocean, 
upstream migration, or select best mates, or produce the next generation with un-
compromised fitness are all more difficult to determine.  
  
 So, if the above concerns are adequately addressed, the proposed research is 
supported. 
 
From AC Member #5: 

The proposal seems good, and indeed seems very inline with the OHRC mission. 
  

The full chinook CFC paper can be found at: 
  
     http://beheco.oxfordjournals.org/content/19/6/1179.full.pdf+html  
  

Here is an unrelated paper on inbreeding depression and CFC. I'm already in over 
my head, but my gut is saying individual wild and hatchery adult choice may be critical 
in the proposal (e.g. 2 related wild fish may perform worse than 2 unrelated hatchery 
fish), or for that matter may be a variable to play with. 
  
     http://www.selfishgene.org/Tom/Papers/AJBDNTT_MolEcol09.pdf  
  
 
  
 
 

http://beheco.oxfordjournals.org/content/19/6/1179.full.pdf+html
http://www.selfishgene.org/Tom/Papers/AJBDNTT_MolEcol09.pdf

