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Jim and George: 

 

Here is my review of the Biological Status of Olympic Peninsula Steelhead Distinct Population 

Segment.  I’m limiting my comments to the most important aspects of the status review.  I have 

additional comments and suggestions throughout the document and appendices that are less 

important and/or are minor details that need edits or revisions.  I will provide those comments 

and suggestions upon your request.  I don’t not envy the position of the BRT, what a difficult and 

complex task.  I commend the BRT’s attempt to do this, as well as those who were part of 

McMillan et al. (2022) paper.  McMillan et al. (2022) does an excellent job compiling a complex 

set of mixed sport and commercial catch data and then quantifying to the best of their ability 

changes in return timing.  Without that work much of the important discussion around OP 

steelhead would have never occurred.   

 

My comments here will be limited to the introduction and risk analysis.  Overall, the risk 

analysis demonstrated a general lack of understanding of how the fisheries are managed (as 

evidenced throughout the document).  Arguments within the analysis were consistently 

supportive of those presented by the petitioner and in some cases going one step further; making 

arguments not presented in the petition and not supported by citation, data, or any other form of 

justification.  This was generally done without regard to information, counter-arguments, and 

analyses submitted by the Co-managers.  There are management goals and plans developed for 

all of the fisheries harvesting wild steelhead.  While imperfect, they do serve to manage for a 

minimum escapement of 12,200 wild steelhead in the Big 3+ (not including lower Quinault).  

The BRT’s assessment implies that fisheries are managed unconstrained, and at unstainable 

levels and those fisheries, especially Tribal gillnet fisheries, if left unabated will drive the 

population towards extinction.  I find this whole argument without merit. 

 

Thanks for the opportunity to provide input and perspective, 

 

 

Mike Haggerty 

Fisheries Hydrologist  

Haggerty Consulting 

242 Whiskey Creek Beach Road 

Port Angeles, WA 98363 
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Description of Olympic Peninsula Steelhead 

 

Text in status review states, “Alternatively, summer-run, stream-maturing, steelhead return to 

freshwater during late spring and early summer in a relatively immature state (bright) and hold in 

headwater areas until spawning from January to April, although the timing for specific 

populations is not well documented” 

 

This description doesn’t not match the observations included in Figure 29.  In fact, the Sol Duc 

data shows fish holding in warmer middle river sections and not holding in headwater sections.  

In addition, I have not seen any data presented on spawn timing for summer steelhead, not sure 

where that comes from but it is also inconsistent with Table 1 where no spawn timing is 

depicted. 

 

Text two sentence later states, “Generally, but not necessarily, summer-run steelhead return-

timing is coordinated with river flow patterns that allow access past barriers to headwater 

spawning areas, thus summer-run steelhead access spawning and rearing habitat that is 

unavailable to winter-run steelhead”.  This is true for every independent population of summer 

steelhead in the Puget Sound:  South Fork Nooksack, Canyon Creek, Deer Creek, North Fork 

Skykomish, and Tolt River are the only independent populations of summer steelhead in the 

Puget Sound and all exist upstream of natural cascades and small falls thought to act as seasonal 

barriers.  No such population of steelhead is known to exist within the Olympic Peninsula. 

Summer steelhead do occur throughout the DPS but independent populations are unlikely to 

exist within the context of the ESA.  Looking at the Puget Sound DPS there are at least four 

populations classified as summer/winter populations: Skagit, Baker, Sauk, and Dungeness.  

Other populations with known summer run steelhead, such as the Elwha didn’t even make the 

cut to be classified as a summer/winter population. 

 

About two paragraphs down the status review states winter steelhead are found in smaller 

independent stream that drain directly into the Puget Sound.  Remove Puget Sound, leave SJF. 

 

Near the end of this section the document states, “The summer-run strategy is observed in 

anadromous fish and is also known as premature migration (Quinn et al 2015), so called because 

the adult summer-run adults migrate from the ocean to freshwater before sexual maturation, 

which is fundamentally distinct physiologically from the mature-first-then-migrate strategy of 

winter steelhead. The ability to migrate with immature gametes, and hold without feeding in 

freshwater while gametes mature, allows this phenotype to sustain plastic responses of run-

timing to large-scale changes in hydrologic conditions, such as shifts in numerical dominance of 

spring, summer, or fall migrants…”  The status review presents a binary life-history strategy but 

there are few if any data to support such a distinction.  Much of the petition to list OP steelhead 

is actually focused on the intermediate life history form, fall or early-winter migrants.  The 

earliest returning winter runs enter freshwater after the initiation of fall rains and sustained 

increased streamflows which can occur as early as mid-October in the Lake Ozette watershed 

(see Haggerty et al. 2009; also note- no hatchery plants, no recent harvest, and very limited 

historical history), but the earliest spawners don’t start spawning until February, meaning they 

too have to hold for an extended period of a least of couple of months prior to spawning.  Later 

in the status review there is drifting language in the discussion about early returning wild fish 
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spawning as early as November and December, entirely confusing the discussion about early 

return timing versus spawn timing.  I found no evidence presented within the status review that 

there has been a change in spawn timing.  This is an important concept that is inadequately 

addressed throughout the document.  It seems like there is enough evidence between known 

spawn timing and run-timing to suggest there is a continuum that occurs between summer run 

steelhead and winter run steelhead (the review describes in one spot both October timed winter- 

and summer-run.  The earliest returning winter run steelhead would be the most likely fish to 

have spawn timing overlap with summer run steelhead.  These fish may in fact form a bridge 

between summer run and later-returning winter run steelhead.  Again, nowhere in the document 

is there evidence of independent populations of summer steelhead and in my opinion in the 

absence of data, animals exhibiting pre-mature migration (whether in the summer or fall) should 

be included in winter/summer populations and this factor should be discussed as an element of 

diversity.  I find this very problematic, since much of the review focuses on a very minor 

component of Olympic Peninsula steelhead as a whole, and as independent populations versus 

population components. 

 

OP Steelhead Distribution and Populations 

 

Maps are inconsistent and show different distributions of areas that appear within and outside of 

the DPS.  Figure 5 is not referenced in the document, source of map is also not included, and I 

find the map not helpful as presented since it is inconsistent with actual observations in DPS. 

 

Table 2 is inconsistent in that in selects streams to include based on history of hatchery 

outplanting (in at least one case).  This creates a bias in the list of potential populations, and 

excludes at least a few streams with a history of hatchery plants (e.g, Village and Agency 

creeks).  Also, there at least a couple of dozen missing steelhead streams.  Missing streams in 

WRIA 19; are generally grouped as miscellaneous independent tributaries, they are as follows: 

Sail (already included as presumptive population), from east to west, Colville, Whiskey, Field 

(locally Fielding) Murdock, Jim, Joe, Olsen, Jansen, Rassmussen, Bullman, Snow, Agency, and 

Village creeks.  In WRIA 20 streams currently not included in status review, from North to 

South: Waatch Creek (or Waatch as a tributary to Waatch River), Hobuck, Petroleum, 

Willoughby (? Gradient limited), Seafield (? Gradient limited), 20.0084 (potential, not gradient 

limited), Cedar (20.0085, assumed), 20.0088 (? Gradient limited), 20.0089 (? Gradient limited), 

20.0091 (? Gradient limited), Ellen, Newbert (?, Gradient limited), Scott (? Not gradient limited), 

Jackson (?, not gradient limited), Cedar (20.570 historically open for wild steelhead retention), 

and Steamboat creeks.  In WRIA 21- I’m not familiar with these streams but the following seem 

like likely steelhead streams: Whale, Duck, Camp, Conner, Wreck, and Joe creeks. 

 

The table is then converted into figure 6 and excludes at least 27 steelhead streams that are 

independent tributaries to the Strait of Juan de Fuca and Pacific Ocean.  It leaves the appearance 

that these streams, these spawning aggregations somehow are not part of the DPS or included in 

the BRT’s assessment.  Independent of how they are included in the analysis they should be 

included at some level. 

 

See previous comments on summer steelhead.  Summer steelhead have been observed in other 

streams within WRIA 19, the text states, summer run steelhead have been observed in the Hoko, 
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but it is unclear if it represents an independent population, so it was excluded.  This seems 

inconsistent with the evidence provided for the Lyre, historically summer steelhead were present.  

The anadromous reach of the mainstem Lyre River is just over 4 miles in total length, the long 

steep canyon in the middle of this reach further limits the amount of useable habitat.  It seems 

unlikely for there to have been historically two independent populations of steelhead sharing 

such limited space and the relatively early spawn timing of winter steelhead in the Lyre.  The 

Lyre River seems like a winter/summer population. 

 

Updated Genetic studies, DPS configuration, and within DPS genetic diversity 

 

There is a broken link in the discussion regarding SF Hoh summer steelhead, I think it must refer 

to the dendrogram in figure 13. 

 

Hybridization with coastal cutthroat trout. 

 

There is also the Carl Ostberg work at the western end of WRIA 19 where he has conducted at 

least two studies specifically looking at cutthroat and steelhead hybridization in small streams. 

 

Artificial propagation. 

 

The current text states, “For the most part, Kassler et al. (2010, 2011) failed to find significant 

introgression of hatchery steelhead with wild OP steelhead, except in the 2008 South Fork Hoh 

River winter collection, which shows evidence of interbreeding with the Cook Creek hatchery 

collection; the same finding was reported by Seamons and Spidle (2023) in a reanalysis of the 

samples with newer SNP data.”  I think you are overstating the results.  The 2008 SF Hoh 

collection appears to be 8-10 samples, and these fish didn’t group with bootstrap support to any 

of populations/aggregations.  Furthermore, if there were Cook Creek in the sample this is far 

from evidence of interbreeding with Cook Creek hatchery fish, this sample could simply include 

a couple of unmarked Cook Creek hatchery fish. 

 

Next the review states, “There is some evidence for hatchery influence on the native steelhead in 

Olympic Peninsula streams in these historical collections. Individuals collected from the Lyre 

and Pysht Rivers (in 1995 and 1994, respectively) in the Strait of Juan de Fuca are more similar 

to Chambers Creek hatchery winter steelhead”.  The Pysht sample comes from 15 juveniles 

sampled 30 years ago.  We know that historically EWS spawned naturally in these streams and 

finding juveniles that look more like Chambers Creek fish than coastal steelhead, isn’t at all 

surprising.  Estimates of EWS RRS of HXH crosses can be quite low, in mixed population 

demographic geneflow models for the five EWS programs authorized in the Puget Sound, NMFS 

bracketed their analysis around k=0.02 on the lower end and k=0.13 on the higher end.  What is 

not understood is when the mortality occurs: incubation, emergence, early rearing, 

smoltification, or ocean rearing.  Point being that finding age 0 juveniles is clearly a potential 

effect, it could be ecological or demographic and not genetic at least in the sense that genetic 

material has moved from the hatchery population into the natural population.  Clearly, more 

sampling is needed in the SJF (see WDFW sampling strategy for monitoring PEHC in PS 

populations).   
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Next the review states, “and individuals collected from the Hoh River in 2008, appear to have 

been influenced by Skamania summer steelhead hatchery individuals (see Seamons and Spidle 

2023, Kassler et al. 2010, 2011)”.  I checked I’m not seeing it.  There are three collections of 

summer steelhead in the South Fork Hoh from 2008 and 2009, a portion of the 12 samples from 

the three collections are reported as SF Hoh summers 2009 and they sit on a branch of the 

unrooted dendrogram connecting them to Skamania without bootstrap support.  Check language 

above as the sample size was small and you previously state there are too few samples to 

evaluate genetic diversity and similarity with OP winter steelhead…this is confusing because 

you have just used a portion of the small samples to show that they are being influenced by ESS?   

 

 

Abundance and Productivity 

In figures 15-18 trend lines should have r-values.   

 

Figure 16 caption for the Hoh states the escapement goal is 4,200, but the dashed line is at 2,400 

and goal Co-manager goal is 2,400.   

 

Figure 17 caption includes text that indicates the goal is 2,400, but the line in the plot is at 4,200, 

except 4,200 is the WDFW goal and not the agreed to goal.  The Tribal goal is 2,700.  Please add 

the Tribal goal in the figure. 

 

Figure 18 caption includes a goal of 1,600.  The co-managers fired back in the response to the 

petition and clarified the goal at 1,200 (see also WDFW Score Database, it too states, 1,200. 

 

Hatchery-Origin Steelhead Survival 

 

There are multiple problems with this section.  Firstly, this was not a study, nor were the stocks 

all within the OP steelhead DPS.  You should make a like for like comparison.  The data in the 

figure are entirely out of sync suggesting mixed data, either: brood year, release year, or ocean 

emigration year.  The appropriate natural stock to compare would be Queets River, which 

appears included for most years as at least one of the natural-origin stocks (in the figure).  The 

text then states, “Effectively, while hatchery releases have remained relatively unchanged in the 

major watershed, the returning run of hatchery-origin adults is decreasing, putting further harvest 

pressure on natural-origin fish.”  What is missing here is the statement that both hatchery and 

wild runs are diminishing (this is clear for EWS in the Quillayute).  Furthermore, it seems like 

there confusion regarding the basics of how the fisheries are managed, this needs to be clarified 

here.  The seasons are not managed wide open, catch as many fish as you can and if there are 

fewer hatchery fish, then simply catch more wild fish.  If effort were increasing and the 

exploitation rates on hatchery fish were increasing in the non-selective fisheries then additional 

concern might be warranted (but I did see any data like this presented).  In fact, for the one river 

I had data for, Quillayute River the data actually appear to show the opposite (Figure 1).   
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Figure 1.  Estimated annual exploitation rate on EWS from Tribal gillnet fishery (sources: Co-manager 

EWS run-size data, annual catch from Github Tribal current.csv file, and WDFW annual catch reports for 

recent years). 

 

This section concludes, “Additionally, if reduced hatchery smolt survival is caused by genetic (as 

opposed to rearing environment) effects of hatchery propagation, then introgression could result 

in a degradation of population viability.”  Its unclear to me what is meant by rearing environment 

(it implies as if this is meant to be hatchery rearing?).  A logical hypothesis would be that smolt-

to-adult return rate is an indicator of marine survival, I’m not sure, but it seems like this idea 

wasn’t considered in the BRT’s analysis.  Queets River maiden recruits are positively correlated 

with hatchery SARs in the Queets (per figure provided by the Co-managers which I don’t have 

the ability to reproduce).  Figure 2 depicts combined Queets, Quinault, and Hoh wild run-sizes 

and EWS survival data from the Quillayute EWS.  While confounded by complex age structure 

of wild fish and the changing proportion of repeat spawners in the wild escapement the figure 

still illustrates abundance moving up and down (mostly down) with EWS SARs.  The Quillayute 

wild run-sizes were increasing in the earliest period of the data, peaking from 1996 through 

2001.  Maiden recruit data suggests there may be two periods of productivity in the Quillayute 

(see Figure 3).  The first period starts around 1978 and extends through escapement year 1997.  

Period 1 average escapement was 9,210 and resulting maiden recruits averaged 14,220 (or 1.5 

maiden recruits per spawner, or 1.7 averaged annually).  During period 2 escapement averaged 

9,689 and subsequent maiden recruits averaged 9,550 (or ~1 maiden recruit per spawner).  The 

data show no clear pattern related escapement and recruitment, suggesting that habitat is seeded 

within the levels of MSY/MSH (also see detailed discussion in Section 4.2.3 in COPSWG 2023).   
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Figure 2.  Queets, Quinault, and Hoh wild steelhead run sizes by escapement and Quillayute EWS two-

year moving average SARs offset at T-2. 

 
Figure 3.  Quillayute River wild escapement and resulting maiden recruits (source: data contained in 

Share with NOAA 5/15/23 OP Steelhead Excel file). 
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Harvest Rates 

 

I’m not sure what is being referred to when you speak of bycatch?  That would be catch and 

would be reported as such, in the sport fishery it would be required to be released, no differently 

than the rules and management that have been in place since 1995/1996.  The recreational catch 

of wild fish on Indian reservations is addressed in the response to the petition and are include as 

Tribal catch.  

 

I’m somewhat confused about the structure of the document but you provided the data in (Figure 

4).  Not sure where it goes in the structure of the document and I put this together before really 

digging into Figure 34.  The recent data show management response to reduced abundance and 

that is not really captured in the long-term time series dataset).  For SJF streams that follow listed 

PS Sound rules (fisheries closed after January 3) those values could be approximated. 

 

 
Figure 4.  Recent wild steelhead harvest rates for Quillayute, Queets, and Hoh river populations (source: 

data contained in Share with NOAA 5/15/23 OP Steelhead Excel file) 

BRT Data and Analyses for OP Steelhead 

Fraction naturally-produced information 

 

The status review states, “The “wild” escapement is based on a set cut-off date not on a carcass 

or survey-based proportion of natural vs hatchery-origin adults. In most cases, the date after 

which all escapement is categorized as “wild” is March 15 (COPSWG 2023).  However this 

varies by river (Table 4). “ 

 

How could you estimate pHOS for steelhead with a carcass survey?  The date field in the dataset 

provided to the BRT by the Co-managers had an Excel error in it.  The error occurred when 

someone populated date cells using the drag function dragging the date from March 15 to the end 
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of the time series and by accident a day was added to each year.  The cutoff date should be 

March 15 for all populations.  This needs to be addressed globally in the document (e.g., see 

Smoothed Escapement Estimates).  Also, the table contains several additional errors and typos 

that will need to be fixed.  I believe all errors were addressed with fixes in the COPSWG 2023 

document.  The table also interjects one Co-managers goals over another, this should be fixed. 

 

Escapement Goals 

Table 5 includes errors around Pysht, SF Pysht, Deep, West and East Twins.  Fix include the fact 

the where there are “goals” for stream reaches these are an index of abundance.  See also, upper 

Quinault and the 1,200 vs 1,600 goal. 

 

Future Abundance Simulation based on the DLM 

 

I could find no description of what was done or text describing results.  Is that a copy and paste 

error?  

 

Summer Run-Escapement Data 

 

This seems like quite the drawn-out discussion for a topic with such a sparse amount of actual 

information on escapement.  It is implied throughout the discussion that there is some sort of 

deliberate limited monitoring of summer steelhead spawning…Maybe this is because spawning 

sites are unknown?  I don’t know, but the tone is distasteful.  I’m also not sure why the authors 

feel obligated to include a risk assessment within a section that is supposed to represent 

escapement data.  Somewhere around page 6 of this section it describes the increasing likelihood 

of wild x ESS matings with occupation of the same habitat areas.  However, the timing 

component is not mentioned (there are two).  A review of egg-take data show over the last few 

years 100% of the egg take was achieved by the first week of December, which is 3 months prior 

to when one might expect summer run steelhead to spawn, and about 5 months earlier than when 

these fish spawned naturally prior to being used to develop the segregated ESS program.  While 

egg-take data don’t give an idea of the entire spawn timing curve, they do suggest a significant 

separation.  There is also going to be a movement into the actual spawning sites, for ESS this 

might include returning to the hatchery of their origin.  I believe WDFW has ESS dropback rates 

for fish in the SF Skykomish.   

 

Pre- and Post-Busby Means 

 

The review states, “The decreases in the regional and overall DPS-wide abundances from those 

considered by the previous BRT in the 1990s and those considered by the current BRT indicate a 

degradation in status”.  The figure shows the same or maybe slightly higher escapement for the 

post-Busby Big Four.  Not sure how this corresponds to a degradation in status.  Increased or the 

same abundance is a degradation in abundance?  Okay, now consider the other aggregations, 

S.Lowlands, here the analyst appears to be comparing the Busby abundance for Moclips 

steelhead to recent Goodman Creek steelhead abundance.  Here I think you have to just exclude 

Southern Lowlands.  For SJF streams it appears the early data only include the index reaches for 

the Pysht and the Hoko.  The values reported in Busby are 250 and 550 for the Pysht and Hoko, 

so an average of 400.  Then in the next time period the comparison should not include a different 



10 

 

set of streams (the reported value is ~100).  The values for the Pysht and Hoko in the later period 

should be 350, but instead in appears to average escapement for Salt, East Twin, West Twin, 

Deep, Pysht, and Clallam, and exclude Hoko.   

 

Table 12, there are several missing values in this table. For some there appears to be only one 

value missing?   

 

Population Growth and Harvest in Strait Populations 

 

I’m not sure I completely follow your model, but it appears to add estimated fishing mortality to 

growth, as if they are additive.  How do you reconcile harvest numbers, with an index of 

abundance (by a harvest rate?).  The closest stream with a nearly complete escapement estimate 

would be the Hoko, but for all others you would be removing fish from an index but you would 

not know what portion the index makes up relative to harvest and the total abundance of fish.  

I’m not sure it is that simple, for populations with age data there seemed to be no relationship 

between escapement and recruitment, now in underseeded systems this might be different.  The 

first restrictions on harvest would have been for all systems back in 1995 requiring the release of 

all unmarked steelhead from June through November.  The next regulation would effect harvest 

in streams except Hoko and Pyshst, they went into effect in the 1996/97 season, statewide wild 

steelhead release (with exceptions).  So no wild steelhead retention allowed in any SJF except 

Hoko and Pysht.  Then other streams were or are completely closed to fishing.  For example, 

East Twin River was closed to fishing after the 2000/01 season.  Deep Creek was closed to all 

fishing in response to a logging road related mass wasting event that destroyed habitat to the 

point of closing the stream to fishing.  The closure went into place in the 1993/94 season, and the 

stream remained closed the 2002/03 season, but never re-opened for the retention of wild 

steelhead.  The Pysht and Hoko were closed to wild steelhead retention in 2010.  There also 

could be tribal catch after 2010 of wild steelhead in Pysht Bay and Hoko River gillnet fisheries.   

 

Also, in the intro paragraph the review states, “We know additional information about the 

patterns of harvest for the Strait populations and can use that information to examine population 

trajectories as a function of harvest.”  I remain unconvinced this in accurate statement.  

 

Population Growth and Harvest in Coastal Populations 

 

I don’t understand why this model is being used or exactly how it works.  It seems contrary to 

the fully integrated model presented by the Co-managers.  There is no comparison of model 

predictions versus observations.  However, model results seem contrary to datasets provided.  

For example, it states a small minority of years in each population were judged to have a 

population growth greater than zero.  I assume the metric here is not escapement but run-size to 

run-size comparison?  In the Quillayute maiden recruits per spawner were positive in 95% of the 

years between BY 1978-1997; averaging 1.7.  But maiden recruits/population run-size was more 

variable, but still greater than one as can be seen by the growing run-sizes peaking in the late-

1990s (the growing run-size of maiden recruits is independent of repeat spawners which further 

increase the populations abundance). 
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I’m very curious about this concluding statement, “…subjected to substantial fisheries mortality 

and that in most years and this fishing mortality is greater than intrinsic mortality, which will 

result in declining populations.  I agree that harvest reduces the number of fish.  But when you 

look at maiden recruits per spawner, they appear unrelated at least in the Quillayute River (see 

previous comments on this topic) to parent escapement.  Within the Quillayute, the decline in 

abundance appears to occur directly following the largest escapement in the time series, from 

that point in time, BY 1998 maiden recruits drop off a cliff.  Within the Quillayute system I 

looked at all escapements greater than 10,000 after 1997 (based on productivity dropping off 

after 1997), there were eight, averaging 13,216 spawners, they produced on average 10,698 

maiden recruits.  In this example how would additional escapement make larger run-sizes.  Note 

also, that the emergency closure in the 1997/98 limited the harvest rate to ~10%, providing an 

example of reduced fishing effort and record escapement that failed to replace itself (0.58 

maiden recruits per spawner).   

 

Summer-run Steelhead Population Harvest 

 

The document states, “The average harvest of summer run fish has been a few hundred in most 

basins, except for the Quillayute Basin, where hatchery-origin summer run steelhead are released 

and combined hatchery and natural-origin fish catches are in the thousands of fish.”  This is 

highly inaccurate and the catches are not combined hatchery and natural-origin fish, they are 

sport catches of only hatchery fish.  Table 14, depicts mean annual sport catch for the Quillayute, 

with an average catch of 5,948 (825-11,698).  I looked up the recent 5-year average catch as 

reported in annual reports by WDFW, catch averaged only 123 fish.  Pulling from Martin’s 

Github sportcurrent.csv file and recent WDFW catch reports I was able to generate estimates of 

marked catch from 1988-2022.  Average=611, geomean=427, min=27, and max=1,974.  

However, these catches would not be expected to occur like this again since the releases in the 

Sol Duc were discontinued over a decade ago, so that entire fishery on the Sol Duc no longer 

exists; albeit it had low effort.   

 

The next sentence states, “Recent recorded catches of unmarked summer-run steelhead have 

been very limited in recent years.”  One would think this would be the case because if you look 

at a steelhead punch card there is no where to report an unmarked fish, because you have not 

been able to keep one statewide in 6 years.  Retention of unmarked summer steelhead has been 

prohibited on all OP steelhead streams since the mid-1990s. 

 

Diversity 
Run timing  

 

There is relatively strong evidence that indicates a shift in the proportion of winter run steelhead 

that enter in the early season (November and December).  Estimates have been developed but the 

exact level of contraction is unknown since it is inferred through a modelling effort (it was not 

measured).  In the Quillayute, McMillan et al (2022) estimated that the proportion of migrants 

entering before January had been reduced by 18%.  The reduced proportion of early migrants 

reported in the Hoh was greater, at 43%, and the Queets was reduced by 31%, but maintained no 

statistically significant difference in median entry timing.  McMillan et al. (2022) do an excellent 

job compiling a complex set of mixed sport and commercial catch data and then quantifying to 
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the best of their ability changes in return timing.  However, there is a limit to what can be 

inferred from these data.  I attempted to examine CPUE data used to generate historical timing 

curves in the Quillayute and Hoh, but the data are excluded from the shared github site and only 

include averages (this is important because hatchery fish were already being released into the 

system as early as 1954, so some portion of all Quillayute catch in the historical period contains 

hatchery origin fish, up to 20-30% of the run on some years based on a SAR=10% and historical 

run-size unadjusted for CPUE).  It remains unclear how historical and contemporary CPUE 

methods compare since CPUE effort in the contemporary period were adjusted down based on 

catch efficiency.  Apparently, this was done based on changing gear and methods?  The authors 

suggest that now tribal fishers use jet boats and monofilament nets and are at least twice as 

efficient.  However, monofilament nets have been around since the 1950s, as have boats and drift 

fishing techniques.  In order to do this more accurately you would need data that includes fishing 

methods, duration, and gear type used to calculate CPUE using different fishing methods.  

 

The next paragraph of the review states, “This compression is a loss of diversity in run-timing.”  

This is illogical, compression of middle of the run does no equate to a loss of diversity.  Loss of 

diversity would be the loss of migrants during a portion of the run, like no more wild winter run 

steelhead in November and December, this would equate to a loss of diversity.  What appears to 

have occurred was a change in the way that diversity was being expressed.  And expression of 

diversity is different than loss of diversity.  I would think for something to qualify as loss of 

diversity under the ESA the diversity would first have to be lost, and then once lost one could not 

reasonably conclude that the diversity could re-occur within a specified period time (e.g., 100 

years). 

 

From that point forward, I’m not sure how the compression of the number of days it takes for the 

middle portion of the run to enter their respective rivers elevates extinction risk (as it seems like 

the fish’s strategy of how to survive, they are adapting to the human pressure of harvest). How 

would elevated extinction risk play out, the argument as written fails to convince me of much of 

anything.  The following text states, “Because the compression stemmed mostly from a loss of 

early spawners (Nov – Jan), the replacement rate may suffer if conditions for egg and fry 

survival are higher in mid-winter and/or the earlier spawning allows fry to reach larger sizes 

before facing the challenging conditions of the summer low-flow season.  This needs a citation, 

as it appears to be entirely made up conjecture.  If there were abundant early-spawning fish 

then why would the State of Washington spend XXX dollars and decades to develop an early 

spawning steelhead?  This was done for one reason, to grow a smolt in a hatchery in one year 

(see Crawford 1979).  This is directly followed by the following text, “If the mean replacement 

rate drops below one, it produces a downward trend in abundance that eventually leads to 

extinction (Essington et al., 2006).”  This whole argument seems totally inappropriate, like 

handwaving based on conjecture…this appears more like the position of an advocacy group than 

a group of scientists?  If you have data and evidence of a life-history of steelhead that is unknow 

to science, this is the place to share it. 

 

The next paragraph states, “One hypothesis proposed by McMillan et al. (2022) for the 

compression is the direct and indirect effects of the existing steelhead fisheries in the Quillayute, 

Hoh, and Queets river systems. The fisheries mainly target hatchery steelhead, which 

overwhelmingly return from the ocean early to mid-winter (Nov-Jan), but the fishery harvests 
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wild steelhead as well, and the Petitioners argue that declines in early wild steelhead coincided 

with the introduction of these early-returning hatchery-origin steelhead.”  The timescales here 

are wrong. The fishery existed prior EWS (introduced in 1967), and directly and intentionally 

targeted the earliest returning wild fish, in fact most areas were closed to sport fishing after the 

last day of February. Initially, the fishery only targeted wild fish, then hatchery fish were 

introduced into the mix, the fishery was then for steelhead.  It was not until the wild steelhead 

abundance during the early run-period was reduced, that the fishery became a “hatchery fishery”.  

until the fishery became a hatchery fish, fishery.  Point being is you don’t need EWS to target a 

portion of the run (see Figure 40 in your review), especially one more vulnerable to being caught 

since they have a protracted holding period prior to spawning.  The review concludes this 

paragraph by stating, “If within-season run timing has a heritable genetic component, these 

processes would tend to drive evolution of a compressed run-timing favoring the late returning 

fish (Quinn et al. 2009). This in turn could increase extinction risk as described above.”  I don’t 

see a connection between higher harvest rates on the early portion of the run, relative to the 

middle or later period, and reduced relative fitness.  This needs a better explanation, since during 

this period of compressed run-timing we have seen record abundance and record escapement.  In 

fact, Quillayute run-sizes from 1998-2002 were very close (difference less than 10%) to the 

historical ensemble abundance estimate presented in McMillan et al. (2022).  How does the BRT  

reconcile “the loss of diversity” and extinction risk, with the fact that under conditions of “lost 

diversity” we have observed near historical abundance levels? 

 

This section of the review concludes, “Meanwhile, the ongoing declines of wild run size over the 

past three decades, summarized elsewhere in this review clearly indicate that the mean cohort 

replacement rate is less than one and the populations are trending in a downward direction.  If 

this trend persists unabated, the likely result is extinction within the foreseeable future.”  Maybe 

I missed it but I saw no estimates of actual mean cohort replacement rates or any other reference 

to it outside of speculation of extinction risk.  Escapements across the Big 4 can generally be 

described as stable, the Queets might be in slight decline.  Steelhead data for the Queets and 

Quillayute don’t show a relationship between maiden recruits and spawners, and data from the 

Quillayute show a precipitous decline in annual maiden year recruitment (see previous 

discussion in my comments; also see COPSWG 2023), most likely related to the down turn in 

coastal and inland marine survival.  Stable escapement and reduced recruitment and run-sizes 

can entirely be explained by reduced productivity for maiden recruits and increased mortality 

rates for repeat spawners (potentially related to increased predation in the lower rivers, estuaries 

and marine environment; note that pinniped populations along the Washington Coast 

experienced rapid growth from the 1970s to 2000 harbor seals increased by more than 4x, and 

California sealions but just under 4x).  

 

Quillayute- Wild Steelhead in the Quillayute Catch 

 

Text from SR “In the Quillayute, the total catch has steadily declined since 1980, while the 

proportion of wild fish in the catch has steadily increased, to over 70% of the catch in the latest 

years of record, and over half the catch since 1990 (Figure 43, left-hand panels). During this 

period the catch of hatchery steelhead was declining about twice as fast as for wild steelhead, but 

from a total catch about twice as high initially.” 
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Has total catch steadily declined since 1980?  NO.  A review of combined hatchery and wild 

catch for Quillayute steelhead show no trend in catch through at least 2002 (Figure 5).  During 

this time period combined EWS and wild catch ranged from 9,037 (1988; pHO=50%) and 2,641 

(1997/98; pHO=33%), averaging 6,689 (from Github dataset, which is slightly different than the 

comanager agreed to datasets submitted for review in 2023; pHO=60%).  However, this early 

period is confounded my multiple factors not addressed in the BRT’s model.  The earliest part of 

the time series of data contains fishery constrained data as well as catch of fish prior to mass 

marking bringing into question how hatchery and wild fish were differentiated (the credit card 

method or scales or ?).  In addition, the EWS stock was under constant selection for the earliest 

spawning fish, pushing the entry time earlier in the season (see COPSWG 2023).  From 1980-

1984, fisheries were constrained by low abundance of wild steelhead (e.g., 1979 failure to 

achieve escapement and just achieving escapement in 1980).  During this period, 89% of tribal 

catch is in the months of November-January when one would expect very high proportions of 

hatchery fish in the gillnet catch (84%).  In addition, please also note, the 1997/1998 season 

included an emergency closure on the sport harvest of wild steelhead.  The season was managed 

very conservatory and resulted in an escapement 16,949 wild steelhead, the largest in the period 

of record (BY 1998 produced only 9,835 maiden recruits or 0.58 MR/S).  For those of us who 

were actively following the surging abundance of wild steelhead in the Quillayute, this was the 

first sign the period of higher productivity might be coming to an end (more on this below).   
 

 
Figure 5.  Quillayute combined tribal gillnet catch of wild and hatchery steelhead (source: Github 

curenttribalcatch.csv dataset).  Red dot depicts catch in 1997/98. The 1997/1998 steelhead season 

included a statewide emergency regulation that protected all wild fish from sport harvest.  This 
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emergency rule also protected some hatchery fish from harvest (rules varied by hatchery release location; 

see January 5, 1998 Emergency Rules for WSR).  

 

During the period from 2003 through 2022 tribal catch declined to an average of 3,767 (56% of 

the early period harvest).  Hatchery-origin fish made up 46% of the annual tribal catch on 

average during this period.  During the most recent 5-year period (ending in 2022), wild fish 

made up 60% of the harvest (not over 70% as stated in the text).  From 1980-1987 Tribal 

exploitation rates on EWS were much higher (77%; [github annual EWS catch/Co-manager 

EWS run-size) than after 1987 (46%; which corresponds to the first catch year where nearly all 

hatchery fish were marked).  During the most recent five-year period total exploitation rate on 

combined EWS/Wild returns was 22%, with an EWS exploitation rate of 39% and a wild 

exploitation rate of 13%.  The proportions of wild to hatchery fish are limited by their respective 

returning ratios and this remains unaddressed in the model.  In the early half of the time series 

wild run sizes were increasing, while hatchery run-sizes were stable or slightly declining, and the 

proportion of the run composed of hatchery fish was declining (Figure 6). 
 

 
Figure 6.  Proportion of run composed of EWS and EWS and Wild Run-Sizes (source: Co-manager EWS 

run-reconstruction table and harvest and run-size data submitted to NMFS from Co-Managers).  EWS 

run-size labels are the proportion EWS in Tribal gillnet catch. 
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Exploring the effects of harvest on run-timing should at least consider the effect of run-sizes on 

fisheries.  During the period of record there appear to be two discrete periods of abundance: 

period 1 (1980-2007) and period 2 (2008-2022).  In period 1, run-sizes range between ~15,000-

31,000, averaging just under 23,700 (Figure 7).  In the first period, average EWS run-sizes 

averaged 8,840 (37% of abundance), and made up 59% of the catch; while wild run-sizes 

averaged 14,859.  In period 2, total run-sizes range ~24,000 to 9,000, averaging 15,469 (65% of 

period 1).  In period 2 EWS run-sizes averaged 5,809 (66% of period 1; representing 38% of 

total run-size), and made up 40% of the tribal catch; while wild run-sizes averaged 9,690 (65% 

of period 1).  Declines in run-sizes between both EWS and wild steelhead between these two 

periods are nearly identical suggesting lower marine survival effects.  EWS survival in period 

two was only about 60% of period 1 survival.  Some of this decline could be related to reduced 

survival of older fish or repeat spawners, as other age (3-salt or older, or repeat spawners), as 

“other aged” fish made up 4.7% of adult returns in the first 10 years and less than 0.6% in the 

most recent 10 years.  

 

 

 
Figure 7.  Quillayute River combined EWS and Wild Run-Sizes for Spawn Years  

 

Within this same section of the status assessment it states, “Overall this suggests the hatchery-

based fishery is diminishing, and the wild fishery is becoming a higher proportion of the overall 

catch, with higher harvest of wild steelhead moving earlier and earlier into the season.” 

 

I’m not sure what is meant by a hatchery-based fishery?  My understanding of the Tribal fishery 

is that it targets the harvestable surplus of both hatchery and wild fish.  The steelhead fishery 

overall is diminishing and the intentional selective forces are pushing EWS return timing earlier 
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(see Figure 25 panels A-C in COPSWG 2023).  Tribal harvest of wild fish in the earliest period 

data included in your analysis (1980-1984) indicates that 77% of the wild fish harvested were 

caught prior to February (see Figure 8), as compared to 37% in the most recent five-year period 

(per data contained in Github currentTribalCatch.csv).  This seems contrary to the text that 

states, “with higher harvest of wild steelhead moving earlier and earlier into the season.”  The 

harvest of wild fish in November and December appears little changed (maybe slightly 

declining) over the period of 1980 through 2017.  When I look through all of these data the one 

thing that really stands out to me is the change in the proportion wild fish in the January catch.  

This appears to be strong evidence (in addition to that presented in COPSWG 2023) that the 

EWS run-timing is advancing and that along with spawn timing are further separating the spawn 

timing overlap of EWS and wild fish.  This was not captured in the analysis anywhere I saw and 

should be considered within the context of hatchery interactions on the spawning grounds. 

 

 
Figure 8. Recent trend in Tribal catch of wild fish in the early portion of the steelhead season (source: 

data contained in Github currentTribalCatch.csv) 
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Figure 9.  Monthly percent wild fish over time of Quillayute River Tribal Catch (source: same as above). 

 

Hatchery Operations on the Olympic Peninsula 

Current Hatchery Broodstocks 

 

I have dozens of comments and recommended fixes (all non-material to your findings) for this 

section that I will provide separately from these comments.   

 

Hatchery Interactions 

 

Overall, I found this section to be so bad that I can’t believe a reasonable person could evaluate 

risk from hatcheries after reading this section and not be completely biased by the nonsense 

written here, absolutely appalling. 

 

The first paragraph sites a document from 1973 (prior to mass marking), that hatchery made up 

34, 19, and 73 percent of the sport catch in the Hoh, Sol Duc, and Lyre rivers.  These data are 

proportion hatchery fish in catch and I have little, if anything to do with introgression.  Applying 

this logic now, 100% of sport harvest are hatchery fish, so introgression is 100%?  The Co-

managers provided a very detailed analysis of estimated demographic geneflow for the 

Quillayute watershed.  They presented the current, best available science, using similar methods 

that NMFS uses in their PS hatchery consultations (see Marston and Huff 2022).  All missing 

here. 

 

The next paragraph consists of a 51-year-old quote that speculates that hatchery fish hurt wild 

fish, but interestingly brings into doubt whether hatchery steelhead can reproduce adult recruits.  
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Not sure what this does to inform the analysis other than provide the appearance that when you 

lack data and evidence you turn to advocating anti-hatchery positions.  I’m not saying that is 

what you are doing, but that is what it looks like.  There are no benefits and only risks to OP 

steelhead populations that come from releases of out-of-DPS steelhead.  That seems undebatable.  

Any arguments you develop based on this principle will be more defensible if and when you 

develop them. 

 

The next section includes the following, “More recently, the Washington Coast Sustainable 

Salmon Partnership (WCSSP, 2013) estimated the proportion of hatchery-origin adults that were 

naturally spawning in Olympic Peninsula DPS basins.  In general, smaller basins with hatchery 

programs (Tsoo-Yess River, Goodman Creek) and the Quinault River were thought to have 

higher pHOS levels (26-50%), other basins less so (>25%); although a number of basins were 

not reported. 

 

This is an entirely false description of an opinion poll on pHOS.  The WCSSP conducted an 

opinion poll of fish biologists and “other experts” on their professional opinion on current pHOS 

levels by watershed (see COPSWG 2023 for more details).  This is far from data or estimates.  

For example, Tsoo-Yess River has an “estimated” pHOS of 26-50% despite the fact there is a 

channel spanning electric weir at the head of tide water and only wild fish are passed upstream, 

and pHOS is essentially zero.  This was all explained in great detail in COPSWG 2023, not sure 

why their work was dismissed and instead the authors only present the side of the petitioners; 

this is quite concerning.   

 

Small population effects 

 

Without understanding the population structure, its hard to speculate on the effects of population 

size.  If the Big 4 are one large metapopulation (as could be inferred by genetic data for winters) 

comprised winter and summers then there would be no small population effects. 

 

Change in Life-History Traits 

The first sentence states,” The Petition identified a shift in return and spawn timing due to the 

loss of the early returning portion of the native winter steelhead run as a factor affecting 

diversity; this is distinct from the presence of non-native early returning winter steelhead 

(initially Chambers Creek Hatchery stock) released into multiple basin in the Olympic Peninsula 

Steelhead DPS.” 

 

This is incorrect, the petitioners describe a reduction in proportion of the run that returns before 

January and a compression of the number of days it takes to get from 25% entry to 75% entry, 

the latter, is in part, a function of the first.  They NEVER presented an argument regarding a 

shift in spawn timing.  This is presented here, by the BRT, without evidence for the first time.   

 

The final sentence in the first paragraph states, “Hatchery broodstocks for the majority of winter-

run steelhead programs in the Olympic Peninsula DPS were established using Chambers Creek 

Hatchery origin winter steelhead, because it was originally thought that the earlier return timing 

of the Chambers Creek fish would allow a selective harvest and limit introgression into local 

populations.”  This needs a citation or major edits.  In 1967, I don’t think many folks cared about 
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hatchery introgression or selective harvest (remember these fish weren’t even widely marked 

until return year 1987), and they knew when wild fish entered the river, as there was a large and 

growing sport fishery on the west end on the OP, as well as a tribal.  See Crawford 1979, he 

states the primary purpose of the development of the brood-line was to grow a smolt in 1 year.   

 

Mid-paragraph, “Run timing variability likely confers a long-term bet-hedging against 

environmental effects related to stream accessibility or major storm events.”  Please explain how 

stream accessibility or storm events would play a role in spawn timing, spatial distribution, 

access for winter run steelhead within the context of November-December migrants, as 

compared to January and February migrants.  Next sentence, “Meyer (1994) expressed concern 

over the harvest related loss of early returning winter run steelhead, and that their upper basin 

spawning areas would be underseeded.”  This sounds like a letter written by John trying to sway 

the BRT during the last status review.  This is a hypothesis, but where is the evidence.  So far no 

one has presented any direct evidence of changes in spawn timing, or spawning areas, or 

spawning ground seeding levels.   

 

Habitat  

 

The current undesirable wild steelhead abundance is at least part a function of habitat conditions.  

The BRT seems to have ignored SJF populations and their habitat in this section and then 

generally described overall habitat conditions as moderate to good.  Within the context of this 

status review, the BRT is appearing to be blaming Indians and their nets for the current levels of 

abundance, and also hatcheries…and then more or less, giving industrial forestry a pass.  For 

most areas without headwaters in ONP there has not been directed wild steelhead harvest in 25 

years, but the population trends are as poor or worse than in the Big 4 systems.  This is 

confusing, because throughout the document you imply low abundance in the Big 4 is a direct 

function of the combined fishing mortality.  I have dedicated my entire life trying to protect OP 

steelhead and their habitats, the BRT’s perspective here doesn’t reconcile with my experiences 

from a life-time of living with and working with these animals.  

 

Also, the table doesn’t show where steelhead live relative to ONP.  For example, in the Lyre 

River watershed 66% of the basin is in ONP but no steelhead utilize habitat within ONP, as it is 

above anadromy.  This should be included some way, like percent miles of large rivers and 

smaller steams within and outside of ONP. 

 

Finally, I have pages of additional comments regarding habitat text in the appendix that I will 

provide separately. 

 

Factor B Overutilization for commercial, recreational, scientific, or educational purposes. 

 

First sentence, “OP steelhead have sustained the highest harvest rates among Washington state 

steelhead populations with an annual harvest rate of 25.6 percent (Cram et al., 2018), composed 

of both wild and hatchery origin fish.”  I think you need to separate out wild harvest rates from 

out-of-DPS harvest rates, since you concluded all of the hatchery fish are out-of-DPS steelhead.  

Then the next sentence seems to repeat itself sort of.  You need to move away from Cram and 

just present your findings.  Citing harvest rates on stocks from 30 years ago during a different set 
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of regulations doesn’t seem helpful.  Maybe restructure in a timeline of regulations and harvest 

rates?  Remember for most streams outside of the Big 4 sport harvest of wild fish has been 

closed for over 25 years.  This part of the story needs to be told, the sacrifices that have been 

made by tribes and recreational fishers elsewhere in the DPS (see my comments for SJF fisheries 

above).   

 

The final two paragraphs appear to contradict themselves.  Early in the review Figure 22 shows 

how SJF streams with no or limited fisheries impacts correlate with Quillayute system tributaries 

escapements (where they are described as overfished in the previous paragraph).  Within the SJF 

population discussion a lack of a fisheries related causal mechanism led to the hypothesis that 

freshwater and/or ocean conditions, rather than overfishing may be influencing SJF population 

trends.  See previous comments harvest model. 

 

Disease and Predation 

 

Last paragraph, “Therefore, it would seem more likely that increased predation is a symptom of a 

much larger problem, namely, habitat modification and a decrease in water quantity and quality, 

possibly hatchery effects and/or climate change. Finally, for OP steelhead, given there are no 

large dams or barriers, it seems even more unlikely that the level of predation would be in excess 

of what has historically existed, unlikely to have increased substantially since the last review of 

this population, and unlikely to be a major player in decline, except if increased due to other 

threats such as hatcheries and climate change (but not predation itself). Though, also, less is 

known about predation of steelhead in the marine environment.” 

 

You are leaving out one of the most important parts of what historically existed; humans and 

their interactions with these predators.  But also, their interactions with steelhead, the removal of 

a few thousand steelhead per year per tribe did not make populations go extinct, so the tribal 

fishery and seals co-existed prior to European settlement.  Prior to the MMPA pinniped 

abundance on the outer coast was just a fraction of its current abundance, as their abundance 

increased the predation rate on steelhead also had to increase.  Just dismissing it as potential 

factor affecting current abundance levels is short sighted.  Your literature cited is a bit dated and 

is missing some of the earlier Moore (et al.) work that showed incredibly high juvenile mortality 

rates (2006-2009) in the migration corridor, from river exit to Pillar Point.  And then reduced 

mortality from 2014-2016 when smolt survival probabilities more than doubled during the 

marine heatwave, with the highest survivals corresponding to anchovy presence in the Salish 

Sea.  Adult abundance apparently responded too, doubling or more following 2014.  My point 

isn’t that pinnipeds are going to eat all the steelhead, but in the absence of better prey sources 

they can exert a measurable effect on juvenile survival and apparently subsequent adult 

abundance too. 

 

E) Other natural or man-made factors 

 

Second paragraph cites the opinion poll pHOS and not the estimates from Scott and Gill (2008), 

remove.  Also, I believe the HSRG no longer exists, obviously their work does. See previous 

comments on this topic. 
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I thought the concluding two paragraphs of this section were really good, it is really unfortunate 

these ideas were not included in the risk analysis.  As there is growing evidence of coast wide 

declines in steelhead abundance.  Seems like it was just the other day when Situk steelhead were 

the poster child for well-managed steelhead, fast forward to today and that population is only 

23% as abundant as it was in 2006, the Big 4 are 55% as abundant as they were in 2006.   

 

Threats Conclusion 

 

Third paragraph 

 

Furthermore, though harvest and hatcheries have been modified, they continue to impact 

steelhead populations within the DPS. There has continued to be significant commercial and 

recreational fishing pressure on OP steelhead with economically important Treaty/Non-Treaty 

fisheries occurring most weeks of year (though recreational has been restricted in recent years). 

 

Percent mortality from harvest was the highest in the state for major OP rivers (up to 48%, 

though recreational catch has been restricted in very recent years).  Really?  This is quite 

disingenuous.  Over the last ten years wild harvest rates have averaged 20%, 21%, and 27% in 

Quillayute, Hoh, and Queets (see Figure 4).  Over the last two years harvest rates averaged 10, 

11, and 9 percent in the Quillayute, Hoh, and Queets.  COPSWG 2023 provided the following 

summarize language to the BRT, -They evaluated recent fisheries relative to Ohlberger et al. 

(2017) estimated the spawner levels associated with achieving 90% of the MSH and found that 

Quillayute, Hoh, and Queets River exceeded the lower bound MSH goal 100% percent of the 

years between 1997 and 2022.  This doesn’t reconcile with threat made in out in the above 

statement.  In general, harvest threats have been reduced throughout all the DPS.  In large 

portions the DPS there is essentially no harvest of any wild steelhead.   

 

The sentence states, “hatchery-origin smolt survival rate has declined while natural-origin smolt 

survival has increased (Harbison et al. 2022), and the proportion of harvest that is natural-origin 

has increased (see section above - BRT assessment of winter-run run timing changes).”  See 

previous comments on Harbison and smolt survival and dataset versions.  The citation appears 

incorrect.  What they concluded was that hatchery fish survival was lower than wild smolt 

survival (as you would most certainly expect), and that hatchery fish survival was declining but 

never did they say wild smolt survival was increasing over the time series.  Furthermore, Cram et 

al. 2018 stated the following, “Average values [SARs] for the LCR and Olympic Peninsula DPSs 

declined significantly over time (Figure 19[image of figure below).”  

 
 

Next sentence, “From a life history diversity perspective, kelt survival has continued to decline 

in the four major coastal rivers, possibly related to warmer sea surface temperature, pink salmon 



23 

 

impacts, and Pacific Decadal Oscillations.”  Or it could be something eating them?  Remember 

Washington coastal pinniped populations have increased about 4x over the period of observed 

lower survival of kelts (see Washington State Academy of Sciences 2022)   

 

Conclusion 

 

I got to this part of the conclusion, “Hatchery smolt survival has declined (Harbison et al. 2022), 

which may result in some reduction in risk, but underscores the genetic consequences of 

introgression and the increased likelihood of harvesting natural-origin fish in the fishery.” How 

does reduced EWS SARs underscore the genetic consequences of introgression?  See previous 

plots for the one dataset I was provided.  Are you suggesting that all reduced survival is a genetic 

effect?  If so, how do you explain increasing and decreasing trends in smolt survival, for example 

OEY 1988 had a 1.8% survival and survival in 2007 was 6 times higher, is this then an increase 

in fitness.   
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