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I
t’s a fortunate thing that readers 
of The Osprey recognize the 
value of science in informing ef-
forts to return and restore wild 
fish and want to learn more 

themselves, because this issue is 
packed with some great science. 
    US Forest Service scientist Rebecca 
Flitcroft starts us out with her in-depth 
look at how wildfire affects aquatic and 
riparian habitats, and salmonids. As 
wildfires increase in frequency and in-
tensity throughout Pacific salmon and 
steelhead country, it is a reality that 
fisheries managers and wild fish advo-
cates will have to take into account in 
their efforts to restore and protect wild 
fish populations. Perhaps surprisingly, 
the news is not all bad. Fires can im-
prove fish habitat over time, and the 
fish themselves are sometimes able to 
adapt to changes wrought by wildfire. 
   In the wake of a petition to NOAA 
Fisheries by The Conservation Angler 
and the Wild Fish Conservacy to list 
Olympic Peninsula wild steelhead 
under the federal Endangered Species 
Act, John McMillan has produced a de-
tailed paper looking the at current sta-
tus of the fish and the deep problems 
they are facing. NOAA Fisheries will 
announce later this fall if they are will-
ing to accept the petition,and McMil-
lan’s article provides plenty of reasons 
why that is necessary.     
   The Columbia and Snake rivers and 

their wild salmon and steelhead have 
been a longtime focus for The Osprey.  
For this issue, Dave Moskowitz has pro-
duced a meticulously researched analy-
sis of the this year’s run of Columbia 
upriver summer steelhead that con-
tains a wealth of up-to-the-minute  data. 
   Scott Simpson, one of The Osprey’s 
British Columbia correspondents, has 
filed a short, but information-rich, field 
report on the state of interior Fraser 
River wild steelhead. Wild steelhead 
runs on the Thompson and Chilcotin 
rivers have been collapsing for years 
now, and suffer from commercial fish-
eries bycatch mortality, especially 
from the gill net fisheries. 
   And last, but definitely not least, Pete 
Soverel, in his regular Hits and Misses 
column, gives us an historical perspec-
tive on wild steelhead abundance and 
management based on his half century 
of experience not only as a long-time 
steelheader but as a member of the 
short list of “who’s who” in wild salmon 
and steelhead conservation.  
   We hope you enjoy reading this issue 
and helps satisfy your desire to know 
more about the science behind wild fish 
conservation. As always, feel free to 
drop us a note anytime to let us know 
your thoughts. And thanks for keeping 
us in business for all these years.

FROM THE PERCH — EDITOR’S MESSAGE
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A Science Smorgasbord 
by Jim Yuskavitch 

How The Osprey Helps Wild Fish
   The Osprey has been bringing the lat-
est science, policy, opinion and news 
stories to its readers supporting wild 
Pacific salmon and steelhead conserva-
tion and management for 35 years. But 
we are much more than a publication 
that you subscribe to because of your 
own interest in wild fish conservation. 
The funds we receive from our sub-
scribers allows us to send The Osprey 
to  wild fish conservation decision-mak-
ers and influencers including scientists, 
fisheries managers, politicians and wild 
fish advocates.   

   So when you subscribe/donate to The 
Osprey, you not only receive a subscrip-
tion yourself, but you also help us put 
The Osprey into the hands of the people 
we need bring to our side to save our 
wild fish. 
   Please go to the subscription/donation 
form on page 23 or on-line at 
www.ospreysteelhead.org/donation 
and donate whatever you are able.  
Thank you. 
 

Jim Yuskavitch 
Editor, The Osprey

Sending The Osprey to 
decision makers is  
key to our wild fish  

conservation advocacy. 
Your support makes 

that possible.

http://www.ospreysteelhead.org


I
 have commented previously on 
what should be obvious about 
the connections between long 
years of experiences and long-
term trends. Without the long 

view, short-term fluctuations in abun-
dance, life history structures, run-tim-
ing and so on are often inappropriately 
used to model harvest regimes rather 
than recovery alerts. This simple 
proposition is routinely ignored by 
managers, scientists and anglers with 
the resulting “shifting baseline” syn-
drome confusing short-term abundance 
estimates with “normal” which is fatal 
to sensible, scientifically based man-
agement over the long-term. 
   I’m old, even very old. Born in 1941 
when the US population was 140 mil-
lion. For all of my cognitive life, I have 
been hunting, fishing and observing. A 
fisher since 1945 (hand line for tinker 
mackerel) and hunter since 1949 
(pheasant/quail retriever for my dad). 
That’s not quite evolutionary in time 
span, but it is a long stretch represent-
ing 1/8th of the history of European set-
tlement/exploitation of North America. 
It’s long enough to provide some per-
spective on the relationships between 
management and survival prospects 
and certainly much longer than virtu-
ally all current resource managers, an-
glers and lodge owners. 
   Everyone, even faintly familiar with 
current trends in salmon and steelhead 
populations, is well aware that West 
Coast-wide from San Diego to Kodiak, 
many populations have experienced 
poor adult returns, especially over the 
past 5-6 years. How poor?  
 
Columbia/Snake wild Steelhead: 
   2022: wild steelhead (35,000 +/-), about 
60% of ten year average (61,000), a 
fraction of historical abundance. Note 
the current ten-year average itself is 
severely skewed by the exceptionally 
low returns the last three years that are 
part of the ten-year average. Eliminate 
the most recent three years and the 
current return is more like 15% of the 

ten-year average immediately preced-
ing the precipitous declines of the past 
four years. 
 
John Day River Steelhead:  
   The largest wild population in the Co-
lumbia/Snake watershed — closed to 
angling due to exceptionally low re-
turns. 

 
Yakima River Steelhead:  
   Historically a major steelhead pro-
ducer with annual runs measured in 
scores of thousands is more or less de-
void of wild steelhead. 
 
Dean River Steelhead (a virtually unin-
habited watershed in more or less pris-
tine habitat conditions): 
   Although the 2022 run total has not yet 
been tabulated, based upon angler en-
counter rates, it is clear that the run is 
a small fraction of recent runs which, 
in themselves, have been seriously de-
pressed. Indeed, I know four experi-
enced, skilled Canadian anglers who 
fished the lower Dean for a total of 41 
days and their total catch was two steel-
head. 
 
Skeena River Steelhead based upon 
Tyee Test fishery: 
   One of the lowest returns on record 
but a slight upturn from last year. How-
ever, the total return to this huge water-

shed is about the same as the small 
Kamchatkan River, the Utkholok, with 
a run of at least 25,000. 
 
Deschutes River Steelhead: 
   The Deschutes is normally open to an-
gling year round. This year, due to ex-
ceptionally low predicted steelhead 
returns, the river was closed to angling 
but then opened on August 15 due to a 
slight increase in the actual wild return. 
   Predictably, the opening resulted in a 
massive free-for-all of anglers, guides 
and fleets of jetboats with crowded 
campsites all week long. Few steelhead 
were caught because there were few 
steelhead to be caught. 
 
   Compared to 2021, the lowest return 
on record, most 2022 coast-wide, steel-
head returns have shown a SLIGHT 
uptick — emphasis on slight. Lodges, 
guides and the press greeted this slight 
bump as if the steelhead conservation 
crisis throughout their eastern Pacific 
range had evaporated: ….steelhead are 
back!!”; “….book now to cash in…”; “…
we have a few slots still available…” 
and so on. It’s like proclaiming a person 
on their death bed who blinked their 
eyes in recognition was cured. 
   Let’s put things into my 50-year per-
spective. I fished both the Skeena and 
Thompson rivers pretty intensively 
from 1987-1993. This period coincided 
with the last fairly strong runs into 
those rivers. From 1994 onward, I spent 
the fall developing the Kamchatka 
Steelhead Project with Moscow State 
University and The Russian Academy 
of Science. The runs on the Russian 
rivers when we started were severely 
depressed, while the Skeena and 
Thompson were hosting the last strong 
runs on those storied rivers. Except for 
the irresistible pull of unexplored 
rivers, every steelheader in those days 
knew they wanted to be on the Skeena 
in August and September, and on the 
Thompson in November. Thirty years 
later, the Thompson is closed with the 

Continued on next page  
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HITS & MISSES — CHAIR’S CORNER

They’re Not Back: A Fifty Year  
Perspective on Wild Steelhead 

By Pete Soverel

I’ve been around long 
enough to provide some 

perspective on the  
relationship between 

wild steelhead  
management and  
survival prospects.



steelhead run teetering on extinction 
and the Skeena run depressed by at 
least 50%. Kamchatka Peninsula river 
steelhead runs have seen a ten- to 
twenty-fold increase in spawners. The 
take away is that the fish know what to 
do. Hatcheries hinder recovery and re-
stricting angler encounter rates are im-
portant to rebuilding populations. 
   A couple of anecdotes illustrating 
what steelhead angling was once like: 
   In late September 1990, my wife Mar-
ion and I had camped along the Bulkley 
River in British Columbia for three 
weeks, usually floating the river in my 
little Avon raft. In the early 1990s the 
Bulkley in particular had a very strong 
run of perhaps 50,000 steelhead. One af-
ternoon just above the take-out in 
Smithers, I encountered professional 
guide Andre Laport with his “dude.” I 
pulled in to chat with Andre who had, a 
dozen years earlier on the Bella Coola, 
put me on the Bulkley Mouse waking 
fly. I was fishing my own variant of a 
waking fly, Big Daddy.  
   Andre: “How’s it going.” Me: “Fantas-
tic! The river is choked with steelhead. 
I can’t keep them off my fly. I couldn’t 
count how many have come to the fly — 
20 to 30 for sure. How about you?” 
   Andre: “Not so hot. My guy is from 
New Hampshire. He can’t cast.” I 
watched his dude, who was in calf deep 
water a good 75 feet from holding water 
taking 8-10 false casts, forward cast 
perhaps 35 feet. Me: “Why doesn’t he 
wade out?” I asked. “He’s afraid,” 
replied Andre. 
   About that time, his angler reeled in 
and stomped over to where we were sit-
ting complaining loudly that the whole 
lodge program was a rip off. He had 
fished for five days without a bite. I 
couldn’t believe it. He continued to be-
rate Andre who slowly stood up, took 
his rod and waded out to his belt, made 
a 80 foot cast, mended once and  tight-
ened into a 10-12 pound hen cavorting 
across the pool. Andre waded back to 
the angler handing him his rod with a 
bucking steelhead on the other end, “Do 
you want to hook a steelhead? Cover the 
water!” It probably cost him a tip, but 
SWEET! 
   The day Marion and I had to head 
home, I could only fish until 10:00 AM 
or face a domestic meltdown. I knew a 
seldom used walk-in access to a famous 
pool,  the Bridal Suite, by a circuitous 
series of pathways. I had never seen a 
bank angler there. I took my scooter 
while Marion prepped the motor home 

for the trip home. The pool was stuffed 
with steelhead. I hooked 18. I finally 
had to leave. I made one last long cast, 
put my rod over my shoulder and 
started back towards my scooter drying 
my line while reeling in. You guessed it 
— I hadn’t taken five steps when a steel-
head grabbed my fly. I broke it off. I am 
pretty sure nobody hooks 18-20 in a 
month on the river now-a-days. It was, 
of course, closed last year and open this 
year under the banner “They’re back!” 
I don’t think so. 
   The Thompson River is the gold stan-
dard of all steelhead rivers. I fished 
there for 15 years. For most of that 
time, fishing a waked fly only, I landed 
a couple of hundred steelhead, 12-15-
pound and 20-plus pound fish, and one 
huge male of perhaps 40 pounds. The 
iconic Thompson steelhead return over 
the last 4-5 years has hovered around 
100 fish. Let’s not kid ourselves, the 
Thompson isn’t coming back for 
decades, if it ever does.  
   The same fiction applies to the world 
famous Dean River. I have fished the 
Dean with my partner Greg McDonald 
as do-it-yourself anglers since 1987. 
The British Columbia Ministry of Envi-
ronment (MOE) Dean permit manager 
told me that Greg and I were the 
“deans” of camper anglers with the 
longest string of continuous annual vis-
its. I noted earlier the virtual absence 
of steelhead in late June to late July this 
year as evidenced by the encounter rate 
by my very experienced Canadian 
friends. The extremis situation has 
been verified by weekly catch reports 
from both the official MOE fish check-
ers and weekly Totem Fly Fishers re-
ports for their weekly groups, with 
reports hovering around 0.2 steelhead 
encountered per day per angler. Almost 
certainly many of these fish have been 
caught more than one. Greg and I can-
celled our planned trip. I couldn’t jus-
tify hooking the last of their kind — not 
quite measuring up to the much bally-
hood, “they’re back!” 
   As noted above, the Deschutes River 
was closed until August 15 as a conser-
vation measure predicated on predicted 
exceptionally low returns, then opened 
in response to a slight uptick in steel-
head returns. No restrictions — unlim-
ited number of anglers, unlimited 
number of guides, unlimited number of 
boats, except for no fishing out of boats 
and bait ban, virtually no restrictions 
on angling methods, angling hours, clo-
sure areas, no limit on number of fish 
hooked. Based upon reports I have re-
ceived, the river is clogged with an-

glers, and fishers and guides still bally-
hooing “They’re back.” All of this on a 
ESA-listed wild population that I am 
quite sure will total less than 1,000 — 
perhaps 1% of historical abundance. 
   We hear the same “they’re back” trope 
down on the Eel River in California 
when the wild population surged to 
about 2,000 a few years ago from the 
brink of extinction. Nice job preventing 
extinction but they are not “back.” In 
the 1950s, the harvest of wild steelhead 
from the Eel was in the tens of thou-
sands year after year until Californians 
decided to send Eel river water south 
for Los Angeles lawns, and compound-
ing that “criminal” activity with hatch-
ery steelhead. How did that work out?  
Just about exactly how it has worked 
out wherever the hatchery fiction has 
been pursued. 
   For all of those deniers chanting, 
“They’re back” — are you serious? The 
only possible explanation for such ab-
surd claims about “they’re back” is that 
the exclaimers have zero historical per-
spective, no sense of what has been 
compromised and no appreciation of 
the high risk of near term extirpations. 
The fact is that West Coast-wide, steel-
head populations are not back but 
rather are very small fractions of their 
abundance compared to just 20 years 
ago — not to mention 50-plus years ago 
when I started steelhead fishing. From 
Baja to the Aleutians, steelhead popula-
tions are, virtually without exception, 
teetering towards vanishing forever. 
The causes aren’t mysteries. The real 
mystery is why agencies determinedly 
avoid taking effective conservation ac-
tion. Why do they persist doggedly to 
continue management policies and 
practices that have, by any objective 
data set, contributed directly to the con-
tinuing, and even accelerating, slide to-
wards zero.  
   Why do groups such as The Conserva-
tion Angler and Wild Fish Conservancy 
petition for ESA protection of steelhead 
when the management agencies them-
selves can see and, almost certainly, 
will agree to the merits of the current 
TCA petition to list Olympic Peninsula 
steelhead? Compiling the petition in-
volved hundreds of staff hours, careful 
drafting and meticulous fact checking. 
We filed because the Olympic Peninsula 
populations are in serious trouble, join-
ing virtually all West Coast steelhead 
stocks as Threatened or Endangered. 
The only exceptions are the hundreds 
of stocks that are already extinct. The 
real question is: why the responsible 
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S
evere wildfire in either up-
land or aquatic systems is not 
always catastrophic. Fishes 
native to the Pacific North-
west, USA, are adapted to nat-

ural disturbances that create dynamic 
habitat patterns over space and time. 
Wildfire that occurs under historical 
wildfire return intervals and intensities 
is one of these disturbance processes.   
However, human land use, particularly 
long-term fire suppression, has altered 
the severity and frequency of wildfires 
in forested upland and riparian areas 
across the US West. Climate change is 
further exacerbating the regional trend 
towards larger and more intense wild-
fires, while also altering recovery tra-
jectories of upland and riparian forest 
stand structure and composition. How-
ever, emerging research points to unex-
pected resilience of native fish 
populations to more frequent and in-
tense wildfire and associated debris 
flows. A variety of adaptive life history 
strategies from altered movement pat-
terns, shifts in life stage development 
timelines, and use of alternative habi-
tats allows many native fishes to thrive 

under dynamic landscape conditions. In 
some cases, wildfire could be a useful 
habitat restoration tool. However, this 
story is complicated by the needs of 
local communities, and conflicting con-
sequences of wildfire on vulnerable 
aquatic and terrestrial species. Our un-
derstanding of the effect of wildfire is 
enhanced by considering the natural 
patterns of wildfire disturbance, and 
the existing adaptive mechanisms ca-
pacity of native species. 

Introduction 
 
   Wildfire is a global phenomenon that 
has immediate and long-term effects on 
both terrestrial environments and asso-
ciated aquatic-riparian ecosystems in-
cluding instream aquatic habitats. 
Although wildfire has always occurred 
on the landscape, the severity and size 
of wildfires in recent years has in-
creased (e.g. mega-fires in Australia 
see Stephens et al. 2014; in the U.S. see 
Jones et al. 2016). Historically in the 
western United States, and elsewhere, 
wildfire was a key natural disturbance 
process, shaping the complexity, distri-
bution, and diversity of aquatic and ter-
restrial habitats and the species that 
they support (Pausas and Keeley 2009). 
Despite extensive wildfire suppression 
actions, recent decades have demon-
strated that wildfires continue to occur, 
and are getting more extreme (Haugo 
et al. 2019). 
   In the US, fire size, frequency, dura-
tion, and intensity are increasing (West-
erling et al. 2006). These observations 
of wildfire extent reflect a complex 
array of circumstances that have 
changed the amount of fuels and mois-
ture across our landscapes. However, 
characteristically sized (rather than 
mega-sized) wildfires sparked by light-
ning strikes, or intentionally set by in-
digenous people, were a critical 
element of the composite natural dis-
turbance processes on our landscapes 
for millennia, contributing to the diver-
sity of habitats that support native 
ecosystems (Pausas and Keeley 2019).    
Herein, a narrowed focus addresses the 
critical question:  
   What role can modern wildfires play 
in maintaining the health and resilience 
of aquatic ecosystems and freshwater 
fish? 
 
Wildfire and Forest Mosaics 

 
   To understand the dynamics of fire 
and aquatic ecosystem, an understand-
ing of the framework for upland fire 
conditions is warranted. Over the last 
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Emerging studies have 
begun to paint a  

complex picture of the 
interactions among 

aquatic-riparian areas, 
wildfire and other  

disturbances such as 
landslides.
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Fish and Wildfire 
A story of disturbance, interactions and adaptation

By Rebecca L. Flitcroft

While wildfire has always been a natural and regular occurance on the landscape, 
fires are becoming more frequent and burning with increased intensity in recent 
years. Milli Fire, Deschutes National Forest, Oregon, August 2017. Photo by Jim 
Yuskavitch



century, wildfire suppression has been 
a focus of natural resource policies in 
the US, reflecting a socioeconomic per-
ception that wildfire was a waste of nat-
ural resources as trees, as the 
commodities they represented went up 
in smoke. The hazards to human wel-
fare including homes and livestock also 
drove mandates for wildfire prevention 
(Calkin et al. 2015), along with a sustain-
able management paradigm that fore-
shadowed people as preeminent 
stewards over natural processes (In-
galsbee 2017). The perception that fire 
had negative impacts on fish and fish 
habitat was also part of this philosophy 
(Rieman et al. 2010). Ongoing concerns 
that wildfire was always bad for fish 
and streams is still a principle of post-
fire restoration actions in the US (Rie-
man et al. 2010).  
   What has been the origin of the large 
and intense wildfires that are now be-
coming more common? In the US West, 
this puzzle includes several pieces, and 
likely includes European colonization 
that impeded native people from set-
ting fires as they had for generations to 
reduce fire severity, enhance food 
plants, as well as forage for native un-
gulates (Pausas and Keeley 2019). Addi-
tionally, wildfire suppression policies 
followed extreme wildfire events in the 
early 1900s, essentially allowing fuels 
to accumulate in places that historically 
burned more frequently (Calkin et al. 
2015). Furthermore, historical commer-
cial logging practices removed the 
largest, most fire-resistant trees with 
the deepest bark (e.g., Rodman et al. 
2021). The absence of fire allowed more 
fire-sensitive trees to grow. Combined 
with the absence of large trees, this led 
to the development of even-aged, uni-
form, and dense forest stands. With 
stand homogeneity, we lost the mosaic 
of forest conditions across the land-
scape that included variable stand com-
position, including densities, ages, and 
structural diversity, that created natu-
ral fire breaks (Spies et al. 2018). And 
now, the addition of a changing climate 
is drying many parts of our western 
landscapes, with dense uniform stands 
resulting in extended wildfire seasons, 
and ideal conditions for the develop-
ment of large and severe wildfires 
(Westerling et al. 2006).  
   We can see the changes in our forests 
over the last century from altered fire 
disturbance regimes by comparing his-
torical and recent photos. For example, 
in Figure 1 is a photo-pair showing Can-

nibal Mountain, a site 10 miles (16.1 km) 
southeast of Waldport in the Oregon 
Coast Range. The upper photo was 
taken in 1936 and contrasts with the 
lower, more-recent photo taken from 
the same vantage point in 2021. The 
complex mosaic of forest stand ages, as 
well as the scars representative of his-
torical wildfires, are evident in the ear-
lier photo. In contrast, the modern 
photo shows how the gaps in forest 
canopies have been filled, resulting in 
uniform, even-aged stands of dense for-
est cover. Further, the trees that domi-
nate the modern forest (primarily 
Douglas-fir, P. menziesii) are young, 
and less resistant to wildfire (e.g., nar-
rower bark). Historically, areas of low-
intensity fuel (e.g., open canopy or 
meadows) were interspersed with areas 
of high-intensity fuel (e.g., mature for-
est stands), essentially blocking the 
movement and spread of fires, or creat-
ing conditions for fire to create skips or 
gaps of burnt and unburnt areas. 
  

Wildfire and Riparian  
Ecosystems 

 
   In recent decades, emerging science 
studies have begun to paint a complex 
picture of the interactions among 
aquatic-riparian areas, wildfire, and 
other disturbances such as landslides 
(Figure 2). Recent research has indi-
cated that riparian ecosystems often 
differ from upslope areas in terms of 

vegetation composition, microclimate, 
and down-wood loading, creating fuels 
leading to potentially different fire-
prone environments and fire-return in-
tervals (e.g., in the southern Cascade 
Range, OR see Olson and Agee 2005; for 
western USA see Dwire and Kauffman 
2003). For example, Kobziar and 
McBride (2006) found that riparian 
areas in Plumas National Forest, CA, 
tended to burn with lower intensity, act-
ing as potential fire breaks and refuge 
for wildlife. However, under some con-
ditions, riparian areas may actually ac-
cumulate dry fuels compromising their 
ability to function as fire refuges (Pettit 
and Naiman 2007). Along those lines, 
Harley et al. (2020) found that riparian 
areas in the dry areas of Eastern Ore-
gon tended to burn at the same fre-
quency and intensity as upslope areas, 
indicating the need to manage them 
along with upland vegetation in pre- 
and post-wildfire burn plans.  
   Riparian zones are highly heteroge-
neous and dynamic areas that vary ex-
tensively in response to seasonal 
changes in river flow associated with 
cycles of precipitation. After wildfire, 
the loss of riparian vegetation can re-
sult in changes in water storage reduc-
ing evapotranspiration and altering 
water infiltration rates (Bart and Tague 
2017). Further, wildfire can create hy-
drophobic mineral soils that do not 
readily absorb water during precipita-
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Figure 1 Historical comparison photopair taken at Cannibal Mountain, 10 miles 
southeast of Waldport in the Oregon Coast Range. Top: immediately post-fire in 
September 1936 (USFS, National Archives). Bottom: comparison taken at the same 
vantage point in July 2021 Photo by John F. Marshall. 



tion events (Huffman et al. 2001). This 
increase in runoff can lead to increased 
flooding, whereas the loss of rooting 
strength of wildfire-killed vegetation 
can trigger debris flows and landslides 
driven by overland water flow and 
earth movements (Moore and Richard-
son 2012). Reductions in riparian vege-
tation and shade following wildfire can 
lead to higher stream temperatures 
(Cooper et al. 2015), resulting in stress-
ful thermal conditions for stream biota 
like fish and amphibians post-fire (Dun-
ham et al. 2007). Large trees that are 
killed by wildfire can move into the 
stream channel during debris flow 
events (Bendix and Cowell 2010; Pettit 
and Naiman 2007). This influx of course 
material and large wood post wildfire 
can become important structural build-
ing blocks for complex aquatic habitats 
over time. With patchy aquatic-riparian 
conditions on different recovery trajec-
tories from fire, erosion, and coarse 
materials accumulation, a broad mix of 
conditions across landscapes can result. 
 
Adaptations by Native Fish 

to Disturbances Such as 
Wildfire  

 
   There is an emerging view in the sci-
entific community that wildfires may 
not always be negative for fish and 
aquatic ecosystems over time.  In fact, 
periodic fires may contribute to the 
long-term persistence of fish popula-
tions. Just as we have fire-adapted 
trees and vegetation, so too are we find-
ing natural adaptations in fish popula-
tions allowing them to survive and 
thrive in the years following wildfire. 
There are limits to this, such as when 
populations of a species or subspecies 
are restricted to small areas and iso-
lated from other populations: such pop-
ulations may be especially vulnerable 
to stochastic losses that cannot be read-
ily compensated. This emerging view 
about wildfire and fishes focuses on the 
idea that wildfire is a natural process, 
and that riparian zones and the species 
that inhabit them are adapted to peri-
odic disturbances. Consequently, local 
conditions can vary and across regions, 
dynamic aquatic and terrestrial habi-
tats may co-occur.   
   Over the past millennia, land- and 
river-scapes of the western US have not 
simply responded to wildfire as a dis-
turbance process. Active vulcanism 
and the glacial expansion-then-retreat 

of the last ice age have left significant 
marks on our landscapes and aquatic 
biota that survived these major distur-
bance events. Generally, some mecha-
nisms of adaptive capacity conferring 
long-term resilience in our native trout 
and salmon species include high mobil-
ity, behavioral variation, and high fe-
cundity (egg counts: Waples et al. 2008). 
These behavioral and physiological 
adaptations to dynamic habitat condi-
tions allow them to quickly recolonize 
disturbed sections of stream.  
   Insights into the behavioral and phys-
iological adaptations of native fishes to 
wildfire has sometimes occurred acci-
dentally when a wildfire burned 
through an active study site. For exam-
ple, a study by Rosenberger et al. (2015) 
described research developed when a 
wildfire burned through study sites 
where re-
searchers were 
assessing age 
structure of rain-
bow trout (On-
c o r h y n c h u s 
mykiss) popula-
tions in Idaho 
streams. After the 
fire, they recog-
nized an adapta-
tion by these 
native fish to dif-
ferent intensities 
of wildfire and as-
sociated land-
slides. In sites that 
remained un-
burned, they 
found expected 
proportions of ma-
ture male and fe-
male fishes that 
were ready to 
spawn.   However, 
in the watersheds 
that burned, they 
found more reproductively mature 
males less than a year old. In those sites 
that were burned and then reorganized 
by debris flows, they found even more 
young reproductively mature males, 
and also reproductive mature female 
that were less than a year old. This ad-
justment in rainbow trout life history 
towards early maturation in response to 
a major disturbance event had not pre-
viously been observed in this species. 
The results demonstrated that our na-
tive fish sometimes have the capacity 
to make surprising demographic re-
sponses to extreme disturbance events. 
   In a similar study by Burton (2005), 
wildfire changed what had been a study 

of redband trout population dynamics 
(Oncorhynchus mykiss gairdnerii) into 
a study of the effects of wildfire and 
landslides on fish population sizes. 
These scientists found that within 5 
years of a wildfire and landslide that lo-
cally decimated fish in this stream, fish 
population density had rebounded to 
higher than pre-wildfire levels. The au-
thors hypothesized that this population 
recovery reflected the enhancement to 
stream habitat from the deposition and 
re-sorting of sediments and large wood 
that occurred as a result of the wildfire 
and landslide. The high mobility of 
these fishes allowed for early recoloniz-
ers to take advantage of enhanced habi-
tat conditions. And, this altered habitat 
was of a higher quality so it could sup-
port more individuals than before the 
fire. 

Vulnerability of Native Fish 
to Landscape-scale Distur-

bances such as Wildfire 
 
   Considering some of the adaptations 
that have been described for northwest 
salmonids to disturbance in general, 
and to wildfire in particular, it is neces-
sary to consider situations when fish 
might be more or less vulnerable to 
wildfire. A useful conceptual frame-
work was developed by Dunham et al. 
(2003). In their work, they categorized 
fish vulnerability to wildfire based on 
their ecological needs. They surmised 
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Figure 2 Recent wildfire in the Clackamas River Basin on the 
Mount Hood National Forest in western Oregon burned 
through riparian areas. Post-fire landslides and debris flows 
spurred by winter storms over the next decade are anticipated 
to deliver large wood and sediments that are critical compo-
nents of stream-channel habitats for native fish. Photo by Jay 
Munyon, USFS.



that fish vulnerability to fire exists 
along axes of habitat size, the extent of 
fragmentation or isolation (or connec-
tivity), and habitat degradation. Species 
that are more vulnerable to fire would 
tend to have specific habitat require-
ments and this vulnerability is in-
creased if those habitats are also small 
in size and more isolated within the 
river network. This contrasts with fish 
who may be less vulnerable to wildfire 
because they have more intact habitats 
that are larger or connected, or that 
have flexible habitat requirements al-
lowing them to use more general as op-
posed to specific habitat types. This 
framework recognizes that vulnerabil-
ity of fish populations is closely tied to 
their specific behaviors, life history 
needs, and habitat requirements. Thus, 
fire can potentially be beneficial in 
terms of the creation and maintenance 
of habitats, but this has limitations, and 
is species specific. 
   Two connected studies modeling the 
potential effects of wildfire on two dif-
ferent fish species of high management 
interest in western Washington state 
have applied the concepts contributed 
by Dunham et al. (2003). For example, 
Falke et al. (2015) explored bull trout 
(Salvelinus confluentus) vulnerability 
to wildfire. Bull trout, a native char, are 
cold-water adapted, which is generally 
distributed in the very upper headwa-
ter portions of watersheds within their 
range during summer months. This lim-
ited distribution of cold water tends to 
force these fishes into small streams 
that have greater potential for isolation 
within the broader stream network. In 
contrast to bull trout, work published 
by Flitcroft et al. (2016) targeted spring 
Chinook salmon (Oncorhynchus 
tshawytscha) populations that tended to 
occupy more diverse lower river habi-
tats making these areas less vulnerabil-
ity to isolation or fragmentation. In 
these two studies, Falke et al. (2015) 
projected that bull trout populations 
would be more vulnerable to losses 
from wildfire than Chinook salmon, and 
climate change would likely exacerbate 
this effect. The mechanism driving this 
difference is the water-temperature 
barrier to bull trout habitat connectiv-
ity which can limit recolonization, and 
the higher intensity fires predicted in 
headwater areas of the Wenatchee 
basin, WA, where bull trout thrive. In 
comparison, Flitcroft et al. (2016) found 
that wildfire can have a potentially pos-
itive effect on spring Chinook salmon 

habitat quality for the adult and juve-
nile overwintering life stages. In-
creases in juvenile habitat, which 
currently comprises the smallest 
amount of high-quality habitat avail-
able, may provide a compensatory 
mechanism for the negative effects 
predicted for the egg and fry life 
stages. Further, they found that as the 
distribution of spring Chinook salmon 
has decreased over time, these fish are 
currently selecting habitats predicted 
to experience habitat enhancement in 
response to wildfire. Taken together 
these examples illustrate that wildfire 
can have very different effects on na-
tive fish populations depending on the 
species, their unique life histories, and 
habitat requirements. 
 

Conclusion 
 
   One thing is certain, wildfires will 
continue in the future. The question 
now is, what will we do about it? Not all 
wildfire is bad for aquatic species. This 
reflects the fact that wildfire is a natu-
ral process and some native fish 
species have developed adaptations to 
survive within disturbance-prone land-
scapes. Aquatic habitats can be en-
hanced by post-fire debris flows that 
contribute sediment and wood. How-
ever, there are times when lasting dam-
age may occur to fish populations and 
habitats, particularly for isolated popu-
lations, or those with populations in de-
cline. A species of fish may be robust to 
wildfire, although a small and isolated 
local population may not (Gresswell 
1997).  
   Land and forest management has an 
increasingly important role to play in 
reducing extreme wildfire conditions 
and restoring habitats in streams to 
allow native fishes to survive distur-
bance events. Enhancing habitat suit-
ability and connectivity are clear 
management actions that can facilitate 
recovery of fish populations post wild-
fire. In particular, enhancing move-
ment capabilities of native fish could 
facilitate one of their strongest adapta-
tions to disturbance.  
   Collaboration and cooperation across 
geographies and among agencies, 
stakeholders, and individuals will be 
necessary to shift our perspective 
about wildfire to include the health and 
resilience of aquatic ecosystems in pre- 
and post-wildfire planning (Rieman et 
al. 2010). Efforts to move in this direc-
tion are already being implemented at 
local and regional scales. Ongoing in-

volvement and communication that fa-
cilitates sharing of information about 
ecosystem processes, resilience, and 
vulnerabilities, is necessary, as we 
move into the next era of wildfires; one 
strongly influenced both by climate 
change and the legacy of past land man-
agement imprinted on our landscapes. 
 
 
 
Rebecca L. Flitcroft is a Research Fish 
Biologist and Team Leader of the Land-
scape and Ecosystem Management 
Team, USDA Forest Service, Pacific 
Northwest Research Station, Corvallis, 
Oregon. Learn more about their work at 
https://www.fs.usda.gov/pnw/. 
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R
esearch by a British Co-
lumbia government steel-
head biologist shows a 
proposed salmon fishing 
closure is far too short to 

protect critically endangered Interior 
Fraser Steelhead from gillnet intercep-
tion during migration through in the 
Lower Fraser River. 
   Fisheries and Oceans Canada (FOC)’s 
Integrated Fisheries Management Plan 
(IFMP) for 2022 proposes 42-day ‘win-
dow closures’ in the Fraser River for all 
salmon fishery stakeholders and gear 
types. FOC’s stated intent is to elimi-
nate interceptions of Interior Fraser 
Steelhead (IFS) populations, which are 
at imminent risk of extinction, when 
fisheries for other species are under-
way. 
   However, provincial fisheries stock 
assessment biologist Robert Bison used 
the federal government’s own salmon 
migration research to demonstrate In-
terior Fraser Steelhead need at least an 
84-day fishery closure (August 29 — 
November 21) to ensure the greatest 
possible number of steelhead escape to 
upstream spawning areas. 
   Interior Fraser steelhead co-migrate 
with commercially valued species such 
as sockeye and chum salmon and are 
vulnerable to interception during sock-
eye and chum fishery openings in the 
Fraser. FOC in its 2022 Fraser salmon 
fishing plan states its intention to allow 
some gillnet fishing for chum, which 
typically migrate in October, if the 2022 
chum run is itself substantial enough to 
withstand a partial harvest. 
   In a commentary for the FOC 2022 
fishing plan, the Pacific Marine Conser-
vation Caucus warned FOC’s window 
closures only protect 60 per cent of In-
terior Fraser Steelhead runs at any spe-
cific location along the route. The 
Conservation Caucus, which includes 
the Steelhead Society of BC, is urging 
FOC to adopt Bison’s research findings 
and close all Fraser seine and gillnet 
fisheries during the extended migration 
window he identified. 
   Interior Fraser Steelhead, the major-
ity of which are destined for the 
Thompson and Chilcotin rivers, are cur-
rently being evaluated for Endangered 
Species listing by Environment Canada. 
This process began in 2018. Steelhead 
advocates warn the federal government 
is moving too slowly to avert extirpa-

tion of those populations from the 
Fraser system. 
   Documents obtained by the British 
Columbia Wildlife Federation through 
freedom of information requests show 
the federal fisheries department in 
2018 altered scientific reports to block 
emergency Endangered Species listing 
for Interior Fraser Steelhead. 
   The alterations, according to a 2019 
BC government letter to Environment 
Canada, “support status-quo commer-
cial salmon harvesting, which is the 
only substantial threat to Interior 
Fraser Steelhead that can be immedi-
ately mitigated.” 
   FOC relies on 13 distinct test fisheries 
to calculate annual salmon migration 
and manage gillnet and seine fishery 
openings targeting Fraser River spawn-
ing returns.  FOC uses these test fish-
eries to determine openings and 
closures for Fraser salmon fisheries. 
Only one, the Albion Test Fishery in the 
Lower Fraser near Fort Langley, re-
mains active during seasonal adult mi-
gration for Interior Fraser Steelhead. 
   BC steelhead biologist Rob Bison re-
viewed decades of Albion catch data for 
a research paper titled The Migration 
Timing of Adult Interior Fraser Steel-
head in the Lower Fraser River. FOC 
refers to this data as the rationale for 
allowing gillnet fishing during Interior 
Fraser Steelhead migration. 
   However, Bison’s review of Albion 
data determined Interior Fraser Steel-
head migrate through the Lower Fraser 
from late August through late Novem-
ber — twice the amount of time FOC ac-
knowledges in its fishing plans. 
   Bison also challenges FOC’s use of Al-
bion data as an accurate assessment of 
Interior Fraser Steelhead interception 
by gillnets. He indicates the Albion Test 
Fishery distorts Interior Fraser Steel-
head migration data because it’s in the 
wrong location — upstream of intensive 
gillnet fishing locations where migrat-
ing steelhead may already have been in-
tercepted. 
   For example, FOC could interpret Al-
bion test fishery results to suggest no 
steelhead are migrating — thus pre-
senting an opportunity to open or main-
tain a gillnet fishery for chum salmon 
— when in fact significant numbers of 
steelhead may have been intercepted 
before reaching Albion. 
   The Albion Test Fishery “is upstream 

of where most salmon harvesting and 
steelhead interception has taken place, 
over the (decades) that the test fishery 
has operated,” Bison wrote. “To esti-
mate run timing, it would be ideal for 
the test fishery to be located down-
stream and ‘outside’ of harvesting 
areas to avoid any distortions due to 
fishery effects on the observable run 
timing.” 
   On July 15, 2022, Bison released an up-
date on the 2021/22 Interior Fraser 
Steelhead migration. It showed IFS pop-
ulations for the Thompson and 
Chilcotin rivers remain in a state of Ex-
treme Conservation Concern. 
   An estimated 104 Thompson River 
Steelhead spawned in spring 2022 — 
“the lowest spawning population esti-
mate. . . since monitoring began in 
1978,” Bison states. “The Thompson 
River Steelhead population aggregate is 
classified as an Extreme Conservation 
Concern if the spawning population is 
between 430 and 1,200.” 
   The population estimate for the 
Chilcotin watershed is 19 fish, same as 
2021, and these “are the lowest esti-
mates since monitoring began in 1972.” 
   “The Chilcotin River Steelhead popu-
lation aggregate is classified as an Ex-
treme Conservation Concern if the 
spawning population fails to exceed 
300.” 
 
 
Author Scott Simpson is a director with 
the Steelhead Society of British Colum-
bia, one of The Osprey’s supporting 
partner organizations. Learn more at: 
https://steelheadsociety.org. 
 
UPDATE: At press time, early-run IFS 
have been showing up in the Albion test 
fishery and in catches by Chinook an-
glers in the Fraser and Thompson 
rivers.  Assuming the trend persists, 
the BC Fisheries branch will announce 
this fall that it expects a spawning es-
capement of 1,000 steelhead to the 
Thompson, and an immediate opening 
for catch and release angling. This 
year’s projected escapement derives 
from a spawning return of just 150 
steelhead in 2018, suggesting a very 
high ocean survival rate. This could 
possibly derail the endangered species 
listing process. The Osprey will include 
an update on this in the January issue. 
 

Field Report: Interior Fraser River Steelhead  
By Scott Simpson

http://www.steelheadsociety.org


W
ith massive tracts of 
pristine habitat perma-
nently protected in 
Olympic National Park, 
Washington State, a re-

mote location, and relatively late ar-
rival of Europeans, one could easily fall 
into the trap of thinking “it will never 
happen here, the habitat is too good and 
the fish too plenty.” 
   Count me in. After moving to the 
Olympic Peninsula and observing the 
large steelhead run sizes of the late 
1990s in the Quillayute River and the 
following strong returns through the 
2000’s, I bought into the notion of invul-
nerability hook, line, and sinker.  
 

A Long, Failed History 
 
   That is what makes this article even 
more difficult. Because now, despite 
the sheer volume of good habitat in the 
national park and lack of development 
and dams, the populations of wild steel-
head are in dire straits. Had the Wash-
ington Department of Fish and Wildlife 
(WDFW) merely performed their duties 

with a modicum of efficiency over the 
past 40 years, we could have had our 
habitat for nothing and our fish for 
free.  

   And they were warned, very early on.  
A report by WDFW drafted as part of 
the Boldt Decision hearings in 1975 
says of the Queets River, “A serious de-
clining trend has been evident since 
1972…. these steelhead stocks [refer-
ring to all OP populations] need sub-
stantial protection.”  

   Further, the report suggests, “There 
is a general trend toward declining 
salmon and steelhead stocks….  Rea-
sons include environmental degrada-
tion and changes in harvest patterns 
and rates of exploitation.” 
   But here we are. Not much has 
changed in regard to harvest (Figure 1) 
and climate impacts are unfolding 
faster than expected.   Wild winter runs 
are in decline, their run timing has 
changed, and repeat spawning levels 
are lower than they have ever been dur-
ing the period of record. Not to men-
tion, wild summer steelhead are close 
to extirpation and worthy of an “Endan-
gered” listing under the Endangered 
Species Act (ESA).       
   Suffice to say, we’ve had enough. And 
that is why The Conservation Angler 
and Wild Fish Conservancy drafted and 
submitted a Petition to list wild steel-
head in the Olympic Peninsula DPS 
under the ESA in August 1, 2022.  
   Below I outline the reasons we believe 
a listing is warranted for wild winter 
and summer steelhead, and ultimately, 
what it could mean for the future of the 
fish and the fisheries they provide 
. 
Dramatic Declines in Winter 

Steelhead Abundance 
 
   There are two perspectives on the 
abundance of wild winter steelhead in 
the Olympic Peninsula Distince Popula-
tion Segment (DPS), one looking back in 
time before the onset of modern hatch-
ery and fishery programs (referred to 
hereafter as the “historic period”) and 
the period beginning circa 1978-1980 
and continuing until this day (hereafter 
the “contemporary period”).   
   Analysis of historical catch data by 
McMillan et al. (2022) indicates wild 
winter steelhead populations in the 
Quillayute, Hoh, Queets, and Quinault 
Rivers are now significantly reduced 
compared to the historical period (circa 
1948 - 1960) (Table 1).  The mean ensem-
ble annual historical run size in McMil-

ESA protections are 
now necessary for   

Olympic Peninsula 
wild steelhead before 

another run bites  
the dust.

The Hoh River, a major steelhead stream on the Olympic Peninsula in Washington 
State. Photo by John R. McMillan

The State of  Olympic Peninsula Wild 
 Steelhead: It’s Time for ESA Protection

By John R. McMillan
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lan et al. (2022) was 21,843, 13,505, 
15,191, and 16,897 wild steelhead in the 
Quillayute, Hoh, Queets, and Quinault 
Rivers, respectively, while the mean an-
nual abundance from circa 1980-2017 
was 13,595, 4,206, 7,648, and 6,181 wild 
steelhead in the Quillayute, Hoh, 
Queets, and Quinault Rivers, respec-
tively.  Comparatively, this represents 
a decline of 38% in the Quillayute, 69% 
in the Hoh, 50% in the Queets, and 63% 
in the Quinault River. 
   Unfortunately, the depletion is now 
even greater because the populations 
have continued their downward trajec-
tories and reached their lowest levels of 
abundance in recent years (Figure 2). 
For example, if we compare the histor-
ical estimate to the mean annual run 
size for the most recent five-year pe-
riod on record (circa 2016-2020), Quil-
layute, Hoh, Queets, and Quinault River 
wild winter steelhead populations have 
declined by 61%, 79%, 69%, and 81%, 
respectively (Table 1).   
   Further, estimates in McMillan et al. 
(2022) do not represent a pre-European 
baseline. Canneries were operated at 
the river mouths for decades from the 
late-1800s through the early-1900s and 
logging practices and stream cleaning 
ramped up during World War II.  There 
was one older cannery record for catch 

of winter steelhead in 
the Queets in 1923, 
which predates the 
other estimates by over 
25 years. McMillan et al. 
(2022) estimated the run 
size that year to be 
32,659 winter steelhead, 
which would represent 
a staggering decline of 
86% relative to the most 
recent five-year aver-
age. Hence, I tend to 
think our estimates are 
conservative and that 
the extent of decline 
dating back before the 
arrival of Europeans is 
likely greater. 

 
Altered Run  
Timing and  
Declines in  

Repeat Spawning 
 
   A robust population 
should maintain geno-
typic and phenotypic di-
versity that are 
spatially and temporally 
diverse. The extent of 
life history diversity 
within a population is 
analogous to a “Portfo-

lio” in the financial realm, 
where investing in a di-
verse suite of stocks, 
bonds, and mutual funds 
helps minimize risk. Simi-
larly, a diversity of life 
histories helps buffer indi-
viduals and populations 
from environmental ef-
fects, the cumulative ef-
fects of which improve the 
performance and re-
silience of populations. 
   There is not much infor-
mation on diversity and 
how it has or has not 
changed over time in the 
Olympic Peninsula DPS. 
However, it does appear 
that aspects of diversity 
have been altered, includ-
ing but not limited to tim-
ing of migration of wild 
winter steelhead and the 
extent of repeat spawners.    
   McMillan et al. (2022) 
found that early timed re-
turning winter steel-
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Wild  steelhead are in steep decline in the streams of the 
Olympic Peninsula. Photo by John R. McMillan



head in the Quillayute, Queets, and Hoh 
Rivers are now greatly depleted and 
consequently, the overall breadth of 
entry is significantly compressed com-
pared to the historical period (Figure 
3). The study indicated that the time at 
which half the population entered 
freshwater now occurs 25 (16-33 days) 
and 61 (47-71 days) days later during 
the contemporary period in the Quil-
layute and Hoh rivers, respectively. Re-
sults for the Queets River are similar 
and can be found online in “North 
American Fisheries Management” (See 
References, access to the paper is free). 
   Think about that. The Hoh River has 
long been thought of as a later entering 
population with fishing being best in 
spring. Well, the historic data tells an-
other story. Half the fish historically 
entered by the end of January. Similar 
results were found in the Queets, where 
in 1954, over 5,000 wild steelhead were 
harvested in just the month of Decem-
ber (McMillan et al. 2022).   
   An altered and truncated run timing 
has several implications, but perhaps 
none are more important than climate 
change.  Winter steelhead enter and 
spawn earlier in warmer, more 
southerly regions of their range and 
even spawn earlier in warmer creeks 
within Peninsula rivers.  Spring flows 
will be reduced and warmer and the 
onset of summer base flows and heat 
will occur earlier.  To keep pace, steel-
head will need to enter and spawn ear-
lier.  Migration timing is highly 
heritable in salmonids, which makes it 
prone to selection.  That is why it will 
be difficult to rebuild early timed life 
histories unless we alter our hatcheries 
and the fisheries that strongly focus on 
maximizing hatchery harvest early in 
the season. 
   There have been other changes as 
well. Steelhead are iteroparous and can 
spawn multiple times, and research in-
dicates repeat spawners are far more 
successful during their second attempt.  
To date, there has been no effort to try 
and incorporate repeat spawners into 
population models for Olympic Penin-
sula steelhead, nor has there been an at-
tempt to better manage fisheries to 
improve rates of iteroparity.  It is not 
known whether current sampling is suf-
ficient to estimate repeat spawning 
rates, but what data is available sug-
gests repeat spawning in the Queets 
River has declined sharply from highs 
of 40-50% in the early-1980s to less than 
20% now, while they are at less than 1% 

in the Quinault River (Figure 4).  
   How can we expect to sustain steel-
head if we don’t incorporate diversity 
into our management and fishery 
frameworks? 
 

The Dire Status of Wild  
Summer Steelhead 

  
   Wild summer steelhead are not moni-
tored by co-managers and conse-
quently, there is a dearth of information 
on their status and trends.  Fortunately, 

Sam Brenkman (and his crew) with the 
Olympic National Park and myself have 
been conducting snorkel surveys to 
count summer steelhead in the upper 
sections of watersheds where they are 
known to stage and spawn.   
   The results of those surveys should 
raise a great deal of concern. 
Brenkman et al. (2012) reported very 
low abundance of wild summer steel-
head in the Quillayute, Hoh, and Quin-
ault Rivers, while data for the Queets is 

Population Year Mean Abundance 
(range)

Mean pHOS 
(range)

Bogachiel River 20052010 15 
(826)

13% 
(0%23%)

Sol Duc River 20052010 6 
(015 N/A

South Fork Hoh River 20052010 8 
(412)

40% 
(14%76%)

East Fork Quinault 
River 20052010 17 

(435)
16% 
(0%38%)

North Fork Quinault 
River 20052010 3 

(08)
43% 
(0%100%)

Table 1 (modified from McMillan et al. 2022). Estimates of historical population 
size based on 1923 cannery data in the Queets River and catch data circa 1948-
1960 in relation to contemporary mean abundance and the estimated level of de-
cline in comparison to the average contemporary abundance and the most recent 
five-year period on record (2016-2020). The ensemble estimate is a mean of his-
torical run size estimates based on catch, catch per unit effort, and watershed 
size (see McMillan et al. 2022 for details).  Percent decline is the difference be-
tween the ensemble historical abundance estimate and the contemporary mean 
abundance. Because McMillan et al. (2022) does not capture the most recent run 
sizes, we updated the estimates of decline so the comparison between the en-
semble estimate and the most recent five-year period for each population refers 
to 2016-2020. 

Table 2.  Counts of summer steelhead via snorkel surveys by Brenkman et al. 
(2012) in the Bogachiel, Sol Duc, SF Hoh, EF Quinault, and NF Quinault Rivers, 
including year(s) of surveys, mean abundance, and mean pHOS (percentage 
hatchery origin spawners).    
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lacking (Table 2).  Snorkel 
counts of wild summer 
steelhead in the East Fork 
and North Fork Quinault 
River and the South Fork 
Hoh River has ranged be-
tween 0-16 adults from 
2005-2010 (Brenkman et al. 
2012). The numbers are 
similarly low for the Bo-
gachiel and Sol Duc Rivers.  
   My snorkel data for the 
South Fork Hoh, Sol Duc, 
and South Fork Calawah 
rivers is very similar to 
Brenkman et al. (2012). I do 
not report that data here 
for brevity purposes, but, 
both data sets also found 
high levels of hatchery 
summer steelhead had 
strayed into the upper 
South Fork Hoh, East Fork 
and North Fork Quinault, 
and the Bogachiel rivers.  
Hatchery steelhead com-
prised about 13-43% of the 
populations in the survey 
areas (Table 2), which is in-
teresting considering that 
hatchery summer steel-
head are not released into 
the Hoh or Quinault Rivers.  
   Depleted abundance com-
bined with the high levels 
of stray hatchery fish sug-
gest wild summer steel-
head are at a critical stage 
and close to extirpation, 
and they are likely geneti-
cally compromised due to 
the small population sizes. 
That said, ten years ago 
there were almost no sum-
mer steelhead in the Elwha 
River. The Hoh and Queets 
rivers have headwaters in 
the national park, and I 
don’t see any reason why 
we couldn’t rebuild those 
populations if we really 
want to.  
 
Climate Effects Will 

 Only Get Worse 
 
   The four largest water-
sheds, Quillayute, Hoh, 
Queets and Quinault River,   
all have their headwaters 
(or most of them) in the 
Olympic National Park. That 

Continued from previous page

Fall 2022 • Issue No. 103                                                                                                 15            

Figure 1. Annual harvest rates of wild winter steelhead populations in the, a) Quillayute, b) 
Hoh, c) Queets, and d) Quinault Rivers. Based on co-manager data sets covering period circa 
1980-2020. 

Figure 2.  Annual run size and escapement of wild winter steelhead in the Quillayute River 
system, Hoh River, Queets River, and Quinault River in relation to their escapement goals. The 
Queets River does not have an escapement goal that has been agreed to by co-managers, with 
WDFW and National Park Service using a goal of 4,200 fish and the Queets Tribe using a goal 
of 2,500 fish. The Quinault River is managed separately above and below Lake Quinault, but 
there is no escapement goal for the entire watershed, there is only a WDFW escapement goal 
of 1,300 fish for the section above the lake.  

Continued on next page  



habitat is pristine. 
However, continued 
logging outside the 
park has further de-
graded habitat since 
the warnings of de-
clining steelhead in 
the 1970s, and now, 
climate change has 
greatly reduced the 
glaciers, increased 
winter peak flows 
and reduced sum-
mer low flows. 
These deleterious 
habitat effects, and 
others, will only get 
worse as climate 
change continues 
through the coming 
decades.  
   To adapt and per-
sist, wild steelhead 
will need all the raw 
genetic material 
they can muster.  
There is a lot of 
great habitat 
restoration being 
conducted, however, 
I believe we also 
need to align our 
fishery management 
to help “climate 
proof” the fish popu-
lations so they have 
sufficient abun-
dance and diversity to take advantage 
of the restored habitat.   
 
Last Stand for Wild Steelhead 
 
   We are at a crossroads for wild steel-
head on the Olympic Peninsula. More 
accurately, the steelhead populations 
have been at a crossroads for some 
time, and only now are we digging 
through the history to illuminate the 
long-term failure by managers to stem 
the tide. 
   While what I have described raises 
many questions, I didn’t even touch on 
the long-term declines in productivity, 
changes in spatial structure associated 
with loss of early returning winter 
steelhead and critically depleted sum-
mer runs. Nor did I cover the extensive 
habitat degradation outside of Olympic 
National Park, fishing impacts, and a 
host of other demographic risks and 
limiting factors that put these fish at 
significant risk of becoming an endan-
gered species within the foreseeable fu-
ture.  

   No matter how you slice it, the fish 
are in peril, and as such, so are the fish-
eries in fabled rivers such as the Sol 
Duc, Bogachiel, Hoh, Queets, and Quin-
ault rivers, along with the myriad of 
smaller populations that have also been 
important to many local fishers.   
   An ESA listing won’t solve all the 
problems, but it will provide Federal 
oversight and bring in additional re-
sources and outside expertise to help 
revamp the management process.  It 
will also provide a legal framework to 
challenge management actions and de-
cisions that are not supported by the 
best available science, such as a lack of 
an agreed upon escapement goal in the 
Queets River. 
   As Shane Anderson forewarned in his 
film “Wild Reverence”, this is the wild 
steelhead’s last stand. Because if they 
can’t make it on the Olympic Peninsula 
with quality habitat protected in a na-
tional park and free-flowing rivers, 
then there isn’t any place in the lower 
48 where the future of steelhead is se-
cure.   
   I think they can make it here, but only 

if the federal government gets in-
volved, because if we have learned any-
thing as anglers from wild steelhead in 
Puget Sound and elsewhere in Washing-
ton, we can’t rely on WDFW to save 
these fish. It will take all of us, working 
together, to make that happen. This is 
the first step in that new journey. 
 
 
 
 John R. McMillan is Science Director 
for The Conservation Angler. To learn 
more about their work visit:  
www.theconservationangler.or 
 
EDITOR’S NOTE:  Later this fall, 
NOAA Fisheries should announce 
whether the petition presents 
substantial information demonstrating 
that listing Olympic Peninsula 
steelhead may be warranted. If the 
agency finds that the petition provides 
such information, it will review the 
status of OP steelhead and make a 
listing determination by next summer. 
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Figure 3 (data from McMillan et al. 2022). Historical (circa 1955–1963) and contemporary (2000 -
2017) migration timing estimates based on CPUE of wild and hatchery winter steelhead (left panels) 
in the (A–B) Quillayute and (C–D) Hoh Rivers, and comparison of cumulative run timing with esti-
mates of dates at which 50% (q50) of the run had passed for historical and contemporary wild winter 
steelhead (right panels). Black line represents historic wild steelhead; dashed black line represents 
contemporary wild steelhead; and grey line represents contemporary hatchery steelhead.   

http://www.theconservationangler.org


Figure 4.  Proportion of repeat spawning individuals (repeats/total run size) by year for wild winter steelhead populations 
in the Quillayute (1978-2021), Hoh (1993-2020), Queets (1980-2019), and Quinault River (1991-2020). 
 
Continued from previous page

Wild steelhead parr. Will they have a future on the Olympic Peninsula? Photo by 
John R. McMillan
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S
o far, the 2022 Columbia River 
summer steelhead return is 
exceeding the forecast, which 
is a nice change from last 
year’s dire situation. Despite 

this relatively good news, let us not for-
get there are serious issues that man-
agers, conservation-oriented anglers, 
and wild steelhead advocates need to 
think about before we assume the tough 
times are in the rear-view and we re-
sume status quo fisheries. 
 

2022 Preseason Summer 
Steelhead Forecasts 

 
   The early-summer steelhead forecast 
(so-called “Skamania-run”) predicted 
3,100 hatchery and wild fish passing 
Bonneville Dam (BON) from April 1 
through June 30. Preliminary counts in-
dicate 6,902 total steelhead passed BON 
during this period, and that 2,979 fish 
were wild or unclipped hatchery steel-
head.  Hatchery fish outnumbered wild 
fish 3,923 fish to 2,979 fish. An identifi-
able portion (6-11%) of the wild or un-
clipped total are unclipped hatchery 
fish and therefore the actual return of 
wild fish is lower than what is repre-
sented by official management counts. 
Managers arbitrarily begin counting 
Upriver A-run and B-run steelhead on 
July 1. Between July 1 and July 31, 
39,059 total hatchery and wild steelhead 
passed BON. Preliminary counts indi-
cate that 15,545 wild or unclipped steel-
head passed BON during this period. 
Hatchery fish outnumbered wild fish 
23,514 fish to 15,545 fish.  
   Recent calculations of returning un-
clipped hatchery fish demonstrate that 
between six and eleven percent of the 
wild steelhead dam counts are un-
clipped hatchery fish. Post-season pas-
sage is used to calculate this 
percentage, as in-season dam counts 
only provide a preliminary hatchery-
wild steelhead breakdown. (New 2022 
federal law requires that all salmon and 
steelhead from federally operated or 
funding hatcheries must be fin clipped 
prior to release.) 

   The 2022 Preseason Forecast for Up-
river Summer Steelhead in the Colum-
bia River was 99,700 total steelhead 
(both hatchery and wild steelhead). 
This forecast was even lower than the 
2021 forecast. Comparing the current 
pre-season forecast with the current 
ten-year average (2012-2021) shows us 
that predicted that 31,600 wild steel-
head will pass BON between April 1 and 
October 31. That number (31,600) is 
50.4% of the current ten-year average 
(59,987 wild steelhead). 
   The current passage of steelhead over 
Bonneville Dam has exceeded the man-
ager’s preseason forecast and the U.S. 
v Oregon Technical Advisory Commit-
tee (TAC) “upgraded” their preseason 
forecast to reflect the increasing re-
turn. In what is an obfuscation, TAC 
and Managers will now compare the 
current return to the upgraded forecast 
(based on actual counts and some sam-
pling at the Adult Fish Facility at Bon-
neville Dam) as if they were absolutely 
accurate since making the preseason 
forecast (please 
refer to Take-a-way 
No. 7 in sidebar. 
 

Declining 
Baseline  

Syndrome 
 
   State managers 
typically use short-
term averages to 
compare current 
fish returns to 
other recent re-
turns. The use of 
these averages re-
sults in compar-
isons that indicate 
larger current 
abundance of spe-
cific species when 
in fact the current 
year return is con-
tinuing a declining 
trend over time. 
   The dictionary 
definition of this 

term (also described as shifting base-
line syndrome (SBS)), describes a per-
sistent downgrading of perceived 
'normal' environmental conditions with 
every sequential generation, leading to 
under-estimation of the true magnitude 
of long-term environmental change on 
a global scale. 
   Another description of declining or 
shifting baseline syndrome is provided 
in this abstract: 
   With ongoing environmental degrada-
tion at local, regional, and global scales, 
people's accepted thresholds for envi-
ronmental conditions are continually 
being lowered. In the absence of past 
information or experience with histori-
cal conditions, members of each new 
generation accept the situation in which 
they were raised as being normal. 
(Shifting baseline syndrome: causes, 
consequences, and implications. 
Masashi Soga and Kevin J. Gaston. 
2018) 
   The below table  and figures compare 
current upriver summer steelhead re-
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Analysis of the 2022 Columbia Upriver  
Summer Steelhead Run: April 1 - October 1

By Dave Moskowitz

Return Year W+H Return TYA Percent of TYA Wild Return TYA Percent of TYA

2022* 106,031 144,236 74% 32,286 54,858 59%

2021 63,632 184,261 35% 22,581 67,742 33%

2020 104,286 211,156 49.4% 40961 77,714 53%

2019 66,091 261,719 25.3% 32,644 90,763 36%

2018 87,794 286,357 31% 27,747 97,875 28.4%

2017 107,073 305,244 35% 31,150 102,322 30.4

2016 161,738 319,771 51% 43,094 105,760 41%

2015 240,142 323,829 74% 86,679 105,027 83%

2014 296,218 321,605 92% 120,278 101,559 118%

2013 219,134 332,802 66% 94,607 102,447 92.4%

2012 210,280 355,070 59% 77,569 107,579 72%

2011 347,966 378,653 92% 122,210 109,199 112%

2010 373,015 366,483 102% 140,598 102,013 138%

2009 571,147 328,638 174% 163,019 90,994 179%

2008 333,646 311,751 107% 98,762 84,369 117%

2007 299,159 304,635 98% 76,409 79,870 96%

2006 307,005 292,727 105% 77,469 74,956 103.4%

2005 280,725 283,408 99.1% 79,354 69,601 114%

2004 273,977 270,102 101.4% 85,596 63,615 135%

2003 331,102 253,785 131% 103,485 53,267 194.3%

2002 432,962 239,929 181% 128,891 40,378 319.2%

Table 1: 2022 to 2002 Total Steelhead, Upriver Wild Steelhead Re-
turns from July 1 thru Oct. 1

Source: UW Columbia River Data Access in Real Time (DART) *2022 
updated September 21



turns to date (October 1) with respec-
tive ten-year averages for the same pe-
riod over the past two decades. The 
table includes upriver summer steel-
head passing BON from July 1 through 
July 31(A-run, and B-run summer steel-
head) and does not account for the 
early-run summer steelhead passing 
from April 1 thru June 30. 
   Comparing the 2022 return of Colum-
bia River upriver summer steelhead to 
the past 20 years is instructive – show-
ing that while wild and hatchery adult 
returns are variable, they have de-
clined over time, and that the recent 
ten-year averages show a loss of about 
10,000 wild steelhead each period. 
   The declining baseline syndrome is 
clearly evident in Table 1: 2022 to 2002 
Total Steelhead, Wild Steelhead Returns 
from July 1 thru October 1 (next page) 
when you examine the Wild Return in 
2002 (128,891 wild steelhead over BON 
from July 1 to October 1).  
   The 2002 return of wild steelhead ex-
ceeds the combined wild and hatchery 
steelhead return during the July 1 thru 
October 1 period in the last six years in 
the current decade (2022 thru 2017).    
   Table 2 presents the actual annual re-
turns of adult Upriver Summer Steel-
head passing Bonneville of all three run 

components (Early-return, A-run, and 
B-run). Managers define the Columbia 
River Upriver Summer Steelhead pop-
ulation as those passing BON from 
April 1 through October 31.  
   Table 2 also shows that as recently as 
2013 through 2015, the wild steelhead 

returns alone exceeded the combined 
hatchery and wild returns from 2017 
through 2021. These numbers likely in-
dicate that the Columbia River is 
steadily losing wild steelhead abun-
dance and diversity.  
 

The Problems with  
Forecasting and Setting 

Fishing Seasons 
 
   Table 3 displays the State Managers 
Pre-season Forecast for Upriver Co-
lumbia River Summer Steelhead. These 
forecasts are typically presented annu-
ally to the public in the spring or early 
summer. 
   The table presents the pre-season 
forecast for total adult upriver steel-
head (hatchery and wild) and the pre-
season forecast for wild steelhead, 
followed by a column that compares the 
actual returns of the total hatchery and 
wild steelhead return with the return of 
wild steelhead only. The third column 
presents the percentage that the actual 
return deviated from the forecast, ex-
pressed as percent over or under the 
forecast. The last column provides a 
comment generally describing accu-
racy of the preseason forecast. 
   The wild variation in adult returns 
highlights the difficulty of forecasting 

steelhead returns, but the lack of accu-
racy also calls into question the 
methodologies, models and liberal use 
of professional judgement applied in 
making forecasts upon which fisheries 
are proposed and executed. The reality 
is, forecasting will always be fraught 

with great uncertainty, precisely why 
managing conservatively is important. 
The forecasting process is opaque as 
state, tribal and federal fisheries agen-
cies operate without scrutiny behind 
the veil of the US v. Oregon legal case 
and its associated Technical Advisory 
Committee process. Forecasting is pri-
marily focused on salmon species that 
are commercially caught. Steelhead 
have the most complex life-histories 
and are the most difficult fish to moni-
tor due to spawning locations and 
spawning season. As a result, steelhead 
fishery and hatchery management be-
come the most common and imprecise 
default tools to estimate spawning es-
capements. They ignore temporal and 
spatial factors critical to maintaining 
wild steelhead diversity and productiv-
ity and they are poor substitutes for 
monitoring adult spawning escape-
ments, egg deposition and smolt outmi-
gration in a river-specific manner. 
 

Example of Fisheries  
Structure Impacts on  

Wild Steelhead 
 
In the past 8 years, wild steelhead have 
outnumbered hatchery steelhead in the 
early portion of the run (April 1 thru 
July 31) in five of those eight years (see 

comparison below).  
 

A. Spring and Early 
Summer Fishery Im-
pacts Wild Summer 
Steelhead: April 1 
thru July 31 
For the early-sum-
mer season (June 16 
thru July 31) from the 
Astoria Bridge to just 
downstream of the 
Snake River conflu-
ence, anglers may re-
tain two hatchery 
steelhead daily – even 
though the number of 
early summer steel-
head is predicted to 
be low, and that the 
composition of the 
run is often nearly 
evenly divided be-
tween wild and hatch-

ery fish. To clarify, the daily angler 
bag-limit is two hatchery steelhead 
through June 30, and one hatchery 
steelhead during July.  While TCA ap-
preciates the efforts that joint state 
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staff have made to provide angling op-
portunity during this portion of the 
2021 and 2022 fisheries in the Columbia 
and Snake Rivers, given the poor run-
sizes, the opportunity to fish and retain 
hatchery fish, particularly in the early 
steelhead fishing season, rides on the 
backs of wild steelhead. 
 

B. Columbia River has more wild steel-
head than hatchery fish in the early 
portion of the run.  
 
    The current ESA Sec. 4(d) rules al-
lowing sport fishing on hatchery steel-
head via the Fishery Management and 
Evaluation Plans (FMEPs) assume that 
over the course of the full summer-fall 
steelhead migration, there are more 
hatchery summer steelhead present 
than wild steelhead - so the sport fish-

eries are allowed because they are tar-
geting the majority hatchery fish. How-
ever, when the wild fish outnumber 
hatchery fish, that dynamic provided 
for in the FMEP and Sec. 4(d) rule is not 
the underlying basis any longer - and 
any fisheries would be targeting ESA-
listed wild steelhead and therefore re-
sulting in direct take prohibited by Sec. 
9. TCA asserts that because wild steel-
head are naturally more aggressive, 

they comprise a 
higher propor-
tion of the total 
steelhead en-
counters even 
when they are 
outnumbered by 
hatchery fish 
and thus will 
suffer from 
higher en-
counter mortal-
ity in these 
fisheries aimed 
at hatchery 
steelhead, espe-
cially when 
there is a two-
fish bag limit 
for hatchery 
steelhead. 
 
C. Effort Shift 
 
   When regula-
tions for steel-
head fisheries 
vary between 
states, with a 
highly mobile 
angler con-
stituency, clo-
sures in one or 
more rivers 
drive anglers to 
fish in open wa-
ters. In 2021, 
this occurred on 
the Klickitat 
River in WA and 
on the Grand 

Ronde in WA and OR. While the states 
kept these two rivers open to steelhead 
angling based on assertions that the re-
turning adult abundances were healthy, 
there was no accounting for the added 
angler effort and subsequent increased 
encounter rates on these populations. 
 
D. Mainstem Commercial Gillnet Fish-
eries 
   Oregon and Washington authorize on-
going commercial fisheries in Zones 4,5 

and 6 targeting fall chinook salmon. In 
the case of the Zone 6 Tribal Commer-
cial Gillnet and Setnet fisheries, Treaty 
tribes are authorized to harvest (and 
sell) wild summer steelhead. The Zone 
6 Fishery targets fall chinook salmon 
and also catches B-run steelhead. The 
Tribal net fishery is authorized to har-
vest from 13% to 17% of the migrating 
B-run steelhead and the percentage is 
based on the size of the upriver bright 
fall chinook (URBs) which are not ESA-
listed and bound for the free-flowing 
Hanford Reach in the mid-Columbia 
River. Zone 4 and 5 Non-tribal commer-
cial gillnets fisheries are also targeting 
fall chinook (hatchery and wild) and 
likely encounter wild steelhead. How-
ever, since there are not on-board ob-
servers the impacts of this fishery are 
based on modeled estimations which 
are insufficient based on changing 
river and water conditions, fish migra-
tion timing changes and critically low 
runs of adult summer steelhead. 
   All Columbia River commercial gill-
net fishing must comply with the fol-
lowing model practices: 
 
l Daytime fishing periods 
l No more than 30-minute soak times 
l Recovery boxes for wild steelhead 
and other non-target fish 
l Statically valid percentage of on-
board observers during each fishing 
session 
l Staggered openings to review catch 
and composition relative to passage 
and forecast revisions 
l These recommendations should be 
imposed on Tribal and non-tribal com-
mercial fisheries. 
 

The Deschutes River 
 
   The Deschutes River is one of the 
most important trout rivers in the 
world.  There, trout can become steel-
head and the steelhead can become 
trout. The Deschutes has distinct eco-
logical characteristics and a variety of 
tributaries for summer steelhead to mi-
grate to for spawning, and steelhead 
also spawn in the mainstem where it is 
possible that trout fisheries may impact 
spawning success. 
   In 2021, in response to very low wild 
steelhead abundances, restrictive steel-
head fishery regulations were enacted 
on September 1 on the Lower De-
schutes Rivers as well as the John Day 
River. Angling had been authorized 
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Year Preseason Forecast 
Total H+W / Wild 

Actual Steelhead  
Return: Total / Wild

Percent Actual 
Returns Deviate 
from Forecast

Assessment:  
* See Note 1  
** See Note 2 

2022 99,700 / 31,600 112,933/35,265 (9/21) TBD 50% complete on 8/17

2021 101,400 / 30,600 69,669 / 21,800 69% / 71.2% Actual is ~30% off

2020 99,900 / 36,500 111,692 / 35,464 112% / 97% Within 12%

2019 126,950 / 38,050 75,600 / 32,721 60% / 86% Wide disparity high

2018 190,350 / 51,200 100,483 / 26,702 53% / 52.2% Actual is ~ 47% off

2017 130,700 / 38,200 116,841 / 29,896 89.4% / 78.3% Within 22%

2016 265,400 / 99,900 184,000 / 37,100 69.3 / 37% More than 30% off

2015 312,200 / 111,200 261,400 / 94,400 84% / 85% Actual is ~15% off

2014 281,000 / 91,200 320,700 / 127,400 114% / 140% Wide disparity low

2013 339,200 / 96,700 231,300 / 95,100 68.2% / 98.4% Wide disparity high

2012 380,300 / 109,800 230,800 / 83,900 61% / 76.4% Wide disparity high

2011 390,900 / 112,000 364,900 / 111,800 93.4% / 100% Very accurate

2010 453,000 / 124,600 410,418 / 153,252 91% / 123% Wide disparity mixed

2009 351,800 / 89,900 601,600 / 171,300 171% / 191% Very inaccurate

2008 326,400 / 80,100 355,000 / 104,666 109% / 131% Wide disparity low

2007 314,600 / 56,800 319,400 / 88,000 102% / 155% Wide disparity low

2006 312,600 / 76,000 329,200 / 74,400 105% / 98% Within 5% of actual

2005 308,600 / 70,500 312,500 / 71,300 101% / 101% Within 1% of actual

2004 388,100 / 100,600 309,000 / 70,800 80% / 70.4% Within 20 to 30%

2003 360,900 / 86,600 357,200 / 74,700 99% / 86.3% Within 14% of actual

2002 447,800 / 135,100 478,000 / 129,280 107% / 96% Within 7% of actual

2001 249,300 / 63,900 630,200 / 157,200 253% / 246% Very inaccurate

2000 254,000 / 68,700 274,200 / 77,700 108% / 113% Within 13% of actual

Table 3: Preseason and actual steelhead returns 2022-2000

Note 1: The table reflects fourteen instances of being more than 
15% over or under over a 22-year period. The bold rows highlight 
the years when pre-season forecasts were fairly accurate (within 
15%).  
Note 2: The Col. Riv. Technical Advisory Committee (TAC) re-
vises its forecasts based on in-season passage results for pur-
poses of adjusting fishing seasons. End-of-year reports often 
contain the revised forecasts reflecting in-season revisions. 
These reports should retain the original pre-season forecast fig-
ures to understand accuracy or lack thereof over the passage of 
time – it is revisionist history to change or delete the original pre-
season guess. 
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under permanent rules between June 1 
and August 31, and after September 1, 
angling was still permitted for chinook 
and coho salmon as well as bass. The 
John Day was closed completely. 
   A review of ODFW creel and en-
counter data collected at Heritage 
Landing and on Macks Canyon Road in-
dicated that angling effort and encoun-
ters was reduced by two-thirds from 
previous years – even with the early 
season fishery open, and salmon an-
gling permitted conserved wild steel-
head in 2021. (Lower Deschutes Fish 
Population Study 2020-2021, 
F21AF00269 Final SFR Performance 
Report: 10/01/20-9/30/21 (ODFW))  
   The reduced angler effort, and an-
gling closures on the Deschutes River 
as well as on John Day River, and an-
gler encounters with wild steelhead will 
have reduced mortality and likely even 

reduced sub-lethal impacts that depress 
spawning success. 
   However, in 2022, ODFW established 
a “Deschutes River Steelhead Fisheries 
Framework to guide its decision-mak-
ing and provide some sense of certainty 
to the angling public. The announced 
opening on the Deschutes River sched-
uled for August 15 based on wild or un-
clipped steelhead passage at Bonneville 
Dam has created a virtually wide-open 
gold-rush situation for steelhead. This 
“opening day” style fishery is inappro-
priate given the dangerously low size of 
the wild steelhead return to date.  
Abundance Thresholds 
   As anglers, TCA believes fisheries 
can be implemented when runs are low, 
but before you do that, state managers 
need to establish escapement goals or 
spawner targets that are sufficient to 
maintain diversity, spatial structure, 

productivity, and abundance. It is pos-
sible the “minimal abundance thresh-
old” (MAT) would work as the minimum 
threshold for that target, but you can't 
manage fisheries relying on extinction 
thresholds (noted as a “critical abun-
dance threshold” (CAT). That is equiv-
alent to managing your bank account 
for a zero balance all the time without 
knowing how much money will eventu-
ally come in. 
   Additionally, once a target is estab-
lished, ODFW should stop managing 
only using either a closure or the free-
for-all approach that could be triggered 
by a dam count number that is only ex-
ceeded by a few fish.  The extensive 
variation in run size we are experienc-
ing will become increasingly common 
as climate change effects unfold, and 
state managers must develop a more 
flexible fishery framework based on  A 
flexible fishery framework is one that 
allows a tempered, gradual increase in 

fishing effort that also limits encoun-
ters, one that adopts the traffic light 
system – incorporating the yellow cau-
tion light to temper the transition be-
tween red and green stop and start 
points.  
   For example, fisheries could be oper-
ated very restrictively when run sizes 
are expected to be close to or just below 
the spawner target goal, such as further 
gear restrictions (e.g., fly fishing only 
with floating lines and unweighted flies, 
like on N Umpqua), limited entry, re-
stricted hours or days, establish catch 
and release limits, lower hatchery bag 
limits, and reduction or elimination of 
fishing guides.  
   While we are encouraged by the 
larger return of wild summer steelhead 
in 2022, the return is not strong and 
even greater caution should be applied 
to the fisheries affecting the current 

adult migration. The following two 
graphs demonstrate the weakness of 
the 2022 return to-date.  
   The graph on page 22  compares the 
current 2022 steelhead run to the ten-
year average from 2001-2010 (between 
April 1 and October 31). 
 
 

Other Risk Factors 
 
   Additionally, the productivity of De-
schutes and John Day River spawning 
tributaries are at risk. Climate change 
is affecting both watersheds and dam 
operations are affecting the delivery 
and duration of adequate streamflows 
in the Deschutes. There are also 
changes in the frequency and severity 
of fires that are having an impact on na-
tive vegetation on the uplands and the 
riparian areas. Concentrated human 
use of the river corridor is also ad-
versely affecting riparian vegetation 
along the river – this micro-shade is im-
portant for insect life and provides 
areas of shelter and shade for juvenile 
steelhead and trout. River flows from 
the hydro-dams near the Warm Springs 
Reservation have been lower during 
key periods and the lower water table 
has made riparian areas vulnerable to 
upland fires burning to the riverbank. 
Warmer flows from the PGE/CTWSR 
Hydro facilities also provide better 
conditions for invasive species (small-
mouth bass and walleye) to migrate fur-
ther upriver and become active earlier 
in the season which are both known to 
increase predation of salmonid juve-
niles. 
 

Several Columbia River 
Management Uncertainties 

Remain Unaddressed 
 

 
1. Hatchery Steelhead 
 
   Anglers and managers assert that 
without sport harvest of hatchery steel-
head, there will be hatchery fish im-
pacts on wild steelhead spawning 
grounds. TCA would like to see the evi-
dence of this based on spawner surveys 
and counts. It is also possible that as far 
as measuring impacts, the mortality 
rates from catch and release fisheries 
may outweigh the impacts to wild steel-
head from stray hatchery fish on the 
wild spawning grounds.  Further, if 
hatchery traps were operated to re-
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2022 
18,433 wild steelhead passed BON in period 
45,961 total steelhead passed BON in period 
Wild Steelhead = 40% of steelhead present 

2021 
7,855 wild steelhead passed BON in period 
14,190 total steelhead passed BON in period 
Wild Steelhead = 55.5% of steelhead present

2020 
20,574 wild steelhead passed BON in period 
38,478 total steelhead passed BON in period 
Wild Steelhead = 54% of steelhead present

2019 
15,109 wild steelhead passed BON in period 
25,422 total steelhead passed BON in period 
Wild Steelhead = 59% of steelhead present

2018 
15,050 wild steelhead passed BON in period 
33,241 total steelhead passed BON in period 
Wild Steelhead = 45% of steelhead present

2017 
10,763 wild steelhead passed BON in period 
21,134 total steelhead passed BON in period 
Wild Steelhead = 51% of steelhead present

2016 
22,782 wild steelhead passed BON in period 
59,355 total steelhead passed BON in period 
Wild Steelhead = 38% of steelhead present

2015 
36,689 wild steelhead passed BON in period 
68,821 total steelhead passed BON in period 
Wild Steelhead = 53% of steelhead present

Table 4: Bonneville Dam Passage Data:  April 1 thru July 31

Source: University of Washington Columbia River DART data
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move every hatchery steelhead that en-
tered throughout the migration period, 
this would be a positive step in reducing 
pHOS. Finally, there should be a factor 
for reduction in overall hatchery steel-
head production and releases that ac-
counts for predicted wild steelhead 
survival. These hatchery reductions 
would benefit wild steelhead productiv-
ity from reductions in predator attrac-
tion and reductions in competition for 
rearing and feeding. 
 
2. Monitoring Effort and Encounters 
 
It is critical that the state agencies and 
tribes increase their in-season manage-
ment surveys to be able to better assess 
the angler effort, effort shifts when 
some rivers are closed or restricted and 
to assess wild steelhead encounter 
rates. Additionally, in mainstem fish-
eries, measuring angler effort and en-
counters when “angling for steelhead” 
was prohibited versus where hatchery 
steelhead retention was prohibited 
would be helpful to understand. Finally, 
in mark-selective fisheries, sport an-
glers note that they often encounter 
multiple unmarked or wild fish while 
continuing to angle for hatchery fish. 
Managers must understand the likely 
release mortality rates for fish released 
in mark-select fisheries. 
 

Identifying Factors For  
Decline of Columbia  

River Steelhead 
 

   The factors for decline are numerous 
and include the following list: 
1. Passage mortality as steelhead pass 
through the Columbia and Snake River 
Hydro System 

2. Tribal Commercial Set and Gill Net 
Fisheries that target adult steelhead 
3. Catch and Release Mortality in main-
stem and tributary sport fisheries for 
steelhead 
4. Warm water which delays migrations 
and adds stress to fish handled in C&R 
Fisheries 
5. Adult Predation by marine mammals 
downstream of Bonneville Dam down-
stream 
6. Juvenile steelhead predation by 
birds, fish and mammals during rearing 
and migration 
7. By-catch in Columbia River Commer-
cial Mainstem and Off-Channel fish-
eries 
8. Tribal platform fisheries in tributar-
ies such as the Wind, Klickitat, De-
schutes etc. 
9. By-catch of adult steelhead in com-
mercial fisheries in the Pacific Ocean 
10. Illegal harvest (poaching) in the Co-
lumbia River and tributaries 
11. Natural mortality during migration 
and spawning, or exacerbated by water 
pollution 
   While fishing (tribal, commercial and 
sport) and hatchery production are only 
two of many factors for decline, they 
are both within our immediate adminis-
trative and legal control to affect. Act-
ing to reduce the impacts of fishing and 
hatchery production on wild steelhead 
will result in percentage increases in 
survival within the Columbia and Snake 
River Basin – percentages that matter 
in-season and over time. 
 
 
Dave Moskowitz is Executive Director 
of The Conservation Angler, one of The 
Osprey’s supporting partner organiza-
tions. Learn more at:  
www.theconservationangler.org

Ten Take-A-Ways 
 
aThe 2022 preseason forecast for 
Columbia Steelhead is the lowest on 
record, a period dating to 1938. 
aThe 2022 forecasted wild summer 
steelhead return is the second lowest 
in the past 30 years. 
aUnclipped hatchery fish comprise 
6 to 11 percent of the total Col. Riv. 
wild steelhead count. 
aEarly season high flows and cold 
water were ideal for early migrating 
adults, but flows are now declining 
and water temperatures increased to 
levels that stress migrating steel-
head. 
aWild steelhead are typically more 
abundant early in the run, but that is 
not what the dam counts are report-
ing this year.  Given their reduced 
abundance so far this year, early sea-
son fisheries targeting hatchery fish 
likely put undue pressure on the de-
pleted stocks of wild fish.  
aState managers frequently use 
short-term averages that mask long-
term declines of wild steelhead. 
aThe inability to accurately fore-
cast steelhead returns calls into 
question the methods, models, and 
the use of professional judgement. 
The reality is, forecasting will al-
ways be fraught with high levels of 
uncertainty, which is precisely why 
managing conservatively is impor-
tant. 
aWhen angling regulations leave 
some rivers open and others in prox-
imity are closed or restricted, an-
glers shift their effort resulting in 
higher, perhaps unsustainable, levels 
of effort on the open rivers. 
aHatchery steelhead production 
and releases are coordinated with 
wild fish productivity. Consistent 
large releases cause adverse ecolog-
ical interactions, higher predation 
and increased pHOS impacts. 
aThermal Angling Sanctuaries and 
emergency regulations enacted in 
2021 reduced angler effort and wild 
steelhead encounters, which in turn 
could only have helped more wild 
steelhead reach the spawning 
grounds in as healthy as condition as 
possible.

Continued from previous page
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Columbia River  
Steelhead Resources 

 
aJuly 2022 Joint State Staff Report 
on Col. Riv. Fisheries 2021-22 
https://wdfw.wa.gov/sites/default/fil
e s / 2 0 2 2 -
07/2022%20OR%20WA%20Fall%20
Joint%20Staff%20Report.pdf 
 
aColumbia River Fish Returns 
2021-2022 by the Numbers; Mixed 
Bag, Millions of Shad Filling Fish 
Ladders Once Again, Columbia 
Basin Bulletin July 21, 2022 
https://cbbulletin.com/columbia-
river-fish-returns-2021-2022-by-the-
numbers-mixed-bag-millions-of-sha
d-filling-fish-ladders-once-again/ 
 
aODFW Steelhead Fishing Frame-
work for 2022 
https://myodfw.com/sites/default/file
s /202205/Deschutes%20Steel -
head%20Framwork%205-3-2022.pdf 
 
aFish Passage Sites 
 
https://www.cbr.washington.edu/dar
t/query/adult_graph_text 
 
Fish Passage Center  
https://www.fpc.org/ 

management agencies did not file the 
petition or take effective steps to avert 
local extirpations for which they are re-
sponsible? In this context, it is worth 
noting that all the other listing petitions 
originated with the public, NOT the re-
sponsible resource agencies — suffi-
cient proof that existing management 
and responsibility paradigms are, at 
best, inadequate to insure wild stock 
health and abundance.  
   Especially alarming to me is there 
does not appear to be any sense of ur-
gency among resource management 
agencies or awareness by public offi-
cial or citizens of the plight of wild 
steelhead, no self-reflection on what 
has gone wrong and what can be done 
to stem the rising tide of all but certain 
extinctions.  
   We all recognize that wildlife agencies 
do not control all, or even many, of the 
factors contributing to declines. Some 
of the factors are beyond our immedi-
ate ability to change, most notably cli-
mate change. However, agencies need 
to act on factors they already control 
that are known to harm wild stocks in-
cluding massive hatchery releases, 
mixed stock commercial fisheries, by-
catch in marine fisheries targeting 
other species, sport fishing harvest (di-
rected as well as incidental), hydrol-
ogy/culvert permitting, etc. Shockingly, 
confronted with coast-wide population 
collapses, there is no serious debate 

about options to mitigate the deleteri-
ous consequences of each of these 
above noted factors. We just don’t want 
to take actions which might halt the 
slide towards oblivion. 
   So what does my 50-year look back 
suggest? Well, for sure, if the coast 
wide percentage declines during that 
period are replicated over the next fifty 
years, most West Coast steelhead popu-
lation will be extinct.  
   I don’t know about you, but speaking 
for myself, I would not rehire my in-
vestment portfolio manager who had, 
over the previous 50 years, managed 
my $1,000,000 portfolio to $50,000 and  
that continues in steep decline. I repeat 
my oft-stated belief that these folks are 
not bad people; they didn’t intend to get 
our steelhead resources to their current 
imperiled state. However, they have not 
responded effectively to halt the 
calamity that is before their eyes while 
persisting with management regimes 
under which the stocks have collapsed. 
If it is not already too late to prevent 
steelhead extinctions along the entire 
West Coast, we are very nearly there. 
 
 
 
Pete Soverel is Chair of The Osprey 
Management and Editorial Committee 
and founder and President of The Con-
servation Angler: 
www.theconservationangler.org 
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