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Trout Unlimited’s Wild Steelhead
Initiative. Based in Index, Washington,
he works to engage anglers, improve
steelhead management and increase
protections for this iconic species, in
turn ensuring angling opportunities for
the long term. 

To learn more about the TU Wild
Steelhead Initiative visit their website
at: www.wildsteelheaders.com. You
can also sign up to join their advocacy
community at: 
http://www.wildsteelheaders.org/take-
the-pledge/

T
he rivers of Puget Sound
were once the Crown
Jewels of winter steelhead-
ing for Northwest anglers.
Heck, they garnered the

admiration of steelhead anglers every-
where. Bar none.  

Wild steelhead were not only abun-
dant, but they were large. Sometimes
very large.  The fish and rivers attract-
ed thousands of anglers hoping to
catch, and often kill, a wild steelhead.
The best and most popular of those

rivers?  The Skagit, a broad low-gradi-
ent river that drains the North
Cascades in Washington State, and its
largest tributary, the Sauk River.
Beginning in the early 1950s and
extending into the 1970s, the Skagit’s
mixed stock of unmarked hatchery and
wild steelhead supported a harvest of
10,000-20,000 fish annually. 

While Puget Sound was a winter
steelheader’s mecca from the 1950s
through the 1990s, the good times did
not last. Harvest rates began a steady
decline in the 1970s, dropping to only a
tenth of their previous highs by the
early 2000s, all despite a steady

increase in hatchery smolt releases
(figure 1). After a brief uptick in the
1980s brought on by highly favorable
ocean conditions, declines in wild win-
ter steelhead from the mid-1990s
through the 2000s (Figure 2) prompted
the National Marine Fisheries Service
(NMFS) in 2007 to list Puget Sound
steelhead as “Threatened” under the
Endangered Species Act (ESA). Soon
thereafter, to the great disappointment
of anglers, the Skagit catch-and-
release fishery focused on wild steel-
head was shuttered, and it remains
closed today.  

Washington’s Statewide Steelhead
Management Plan 

Just prior to the ESA listing, the
Washington Department of Fish and
Wildlife (WDFW) adopted the
Statewide Steelhead Management Plan
(SSMP) in 2008. The plan’s goal was to
address all the H’s (harvest, hydropow-
er, habitat and hatcheries) to stem the
decline and, fingers crossed, rebuild
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T
hroughout last year’s presi-
dential campaign — all the
debates, analysis and opin-
ions — I don’t recall hear-
ing anything about wild

fish. But it is now apparent that the
election of the present administration
and its policies have the potential to
greatly affect wild Pacific salmon and
steelhead conservation. And for the
most part, not in a good way.

Here in steelhead country we are
already seeing the beginnings of the
trouble the Trump Administration may
cause us. 

The Cascade-Siskiyou National
Monument in southwest Oregon and
northern California is one of six
national monuments that Secretary of
the Interior Ryan Zinke has recom-
mended for reducing in size, rolling
back at least some of the Obama
Administration’s 47,000-acre expan-
sion of the previously 65,000-acre
national monument. The primary rea-
son for the recommended rollback is
to support continued logging and cattle
grazing. This region holds some of the
country’s best, most pristine salmon
and steelhead streams, such as the
Smith, Rogue and Illinois rivers and
their headwaters. 

It isn’t just salmon and steelhead that
may be put at risk by the
Administration’s proposed national
monument rollbacks. Zinke has said
that two marine monuments in the

Pacific Ocean should also be shrunk —
Pacific Remote Islands and Rose Atoll
— to make way for increased commer-
cial fishing.

And it seems that the Trump
Administration is trying to breath life
back into the Pebble Mine, a massive,
proposed gold, copper and  molybde-
num mine in the Bristol Bay region of
Alaska that produces the world’s
greatest runs of sockeye salmon.
Conservationists, commercial fishing
organizations, local businesses and
Native Alaskan groups had been fight-
ing the proposal for more than ten
years. When the Obama
Administration blocked the mine pro-
posal by denying  Northern Dynasty
Ltd. the permits it needed to move for-
ward, opponents thought victory had
been achieved. But in May of this year,
the Trump Administration reversed
the Obama ban and will allow the com-
pany to apply for the needed permits.
That doesn’t make it a done deal, but
the battle has been rekindled.

Equally disturbing is the
Adminstration’s hostility to the con-
cept of climate change, something
that could have a profound impact on
salmon and other coldwater fish in the
years ahead and a government that
doesn’t care won’t be of much help.

While what may happen over the next
three years is uncertain, one thing isn’t
— wild fish advocates are in for a
rocky ride.   

Fly Fishers International is a unique 
non-profit organization concerned with

sport fishing and fisheries
Fly Fishers International (FFI) supports conser-

vation of all fish in all waters. FFI has a long
standing commitment to solving fisheries prob-
lems at the grass roots. By charter and inclina-
tion, FFI is organized from the bottom up; each of
its 360+ clubs, all over North America and the
world, is a unique and self-directed group. The
grass roots focus
reflects the reality
that most fisheries
solutions must come
at that local level.
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When the proposed liquid natural gas
terminal on the Skeena River estuary
was recently cancelled, a significant
threat to the river’s wild salmon was
neutralized. Daniel Mesec,
Communication Coordinator for
SkeenaWild Conservation Trust recaps
the threat the project posed and
reflects on the future of one of Canada’s
great rivers. Learn more about
SkeenaWild by subscribing to their
newsletter at: skeenawild.org.

T
he cancelation of the
Pacific Northwest LNG ter-
minal in northern British
Columbia was welcome
news for the Skeena River

and the future of a wild salmon and
steelhead stronghold. 

Oil and gas conglomerate Petronas,
was proposing to build a $36 billion
(CDN) liquefied natural gas export
facility just south of Prince Rupert, in
the heart of what has been called
‘‘grand central station’’ for migrating
juvenile salmon in the estuary of the
Skeena River, home to Canada’s second
largest wild salmon and steelhead
runs.  

Citing economic uncertainty and the
downturn in global market prices of
liquefied natural gas, Petronas pulled
the plug, ending a three-year long bat-
tle to save critical salmon habitat near
Lelu Island and Flora Bank from a pro-
ject that would have most certainly
left Skeena salmon in peril.

The project would have consisted of
three components: an export terminal
on Lelu Island, a two kilometre trestle
bridge over top Flora Bank connected
to a shipping birth, and a 900 kilometre
pipeline slated to deliver fracked gas
from BC’s northeast shale gas fields to
the export terminal, destined for Asian
markets.  

The impact to wild salmon would
have been extensive and irreversible,

if the project were to go ahead. Light
pollution, seismic drilling, underwater
pile driving, and the removal of more
than a million cubic metres of earth
would have effectively dismantled a
pristine environment critical for
developing salmon throughout the
Skeena Watershed. 

In the summer of 2015, a group of
Indigenous land protectors had
already been building a cabin on Lelu
Island to keep watch over the sacred
territory of the Gitwilgyoots Tribe of
the Tsimshian Nation and assert their

Indigenous rights. That same year the
First Nation community of Lax
Kw’aalams turned down a billion-dol-
lar benefit agreement because the risk
to wild salmon was just too high. 

That was followed up by a regional
summit hosted by Skeena River First
Nations and SkeenaWild Conservation
Trust. Hundreds attended the summit
to voice their opposition to PNW LNG,
after the provincial government
stanchly supported the project calling
its opponents a “ragtag group, and the
forces of no.” 

The Salmon Nation Summit was a
defining moment in building opposi-
tion towards PNW LNG and ended with
the signing of the Lelu Island
Declaration in an effort to protect wild
salmon and ultimately a way of life for
many who live within the Skeena

Watershed. 
Despite several warnings from the

scientific community, including heavy-
weights like the work conducted by
geologist Dr. Patrick McLaren, an
expert in sedimentation dynamics,
who called Petronas’ scientific analy-
sis of PNW LNG fraudulent, as well as
Simon Fraser University (SFU) biolo-
gist, Jonathan Moore’s work on the
importance of eel grass beds for devel-
oping juvenile salmon, Prime Minister
Justin Trudeau’s governing Liberal
party decided to approve the project
anyway.

Still, the resilience of local communi-
ties and First Nations that stood up
against Petronas forced PNW LNG
back again and again, long enough for
market conditions to no longer permit
such a massive project to be built. This
is a huge victory for the Skeena River,
but wild salmon and steelhead contin-
ue to face numerous pressures.  

Although the demise of PNW LNG —
and even more recently Aurora LNG,
which was proposed for Digby Island
just north of the Skeena River Estuary
— has given wild salmon and steelhead
much needed breathing room, the bat-
tle to ensure the long-term sustainabil-
ity of recreational, commercial and
First Nation salmon fisheries is far
from over. 

A new study conducted by SFU scien-
tists points to major reductions in wild
salmon monitoring in BC by the
Department of Fisheries and Oceans
(DFO) over the past 30 years that is
leaving many government policy mak-
ers in the dark about the health of wild
salmon populations. 

Since the mid-1980s, fish monitoring
of streams and rivers has dropped by
more than 70 percent. The study sug-
gests that if monitoring were main-
tained it could have helped in deter-
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A Great Victory for Skeena River
Salmon in LNG Project Demise

by Daniel Mesec
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Local communities and
First Nations stood up
against Petronas long

enough for market 
conditions to stop it.
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wild populations to the point where
they could once again provide fish-
eries. A key component of the plan was
the concept of wild steelhead gene
banks.  A gene bank designation was
designed to allow wild steelhead to
exist in specific rivers without the
influence of hatchery fish. Basically,
no hatchery fish would be planted in
gene bank rivers. The concept was not
revolutionary.  Similar frameworks
had been informally discussed for
decades, including within the WDFW,
and had officially been recommended
by the Hatchery Scientific Review
Group (HSRG).  

The SSMP establishes several crite-
ria for determining whether gene bank
status is appropriate, including extinc-
tion probabilities, population status
and trends, hatchery genetic impacts,
and the prevailing habitat conditions.
The Skagit is part of the North

Cascades sub-group (other sub-groups
include Central and South Sound and
Hood Canal and Strait of Juan de
Fuca)). The North Cascades sub-group
includes several other major rivers,
including the Snohomish/Skykomish,
Snoqualmie, Stillaguamish/North Fork
Stillaguamish, Samish and Nooksack
River basins.  At least one river must
be designated a wild steelhead gene
bank in each subgroup.  

Pursuant to the SSMP, WDFW has
designated several gene banks in west-
ern Washington since 2008, including
the Elwha River (Hood Canal and
Strait of Juan de Fuca sub-group) and
Nisqually River (Central and South
Sound sub-group), but no decision has
been made regarding a gene bank in
the North Cascades sub-group despite
strong public support for designating
the entire Skagit Basin as a gene bank
expressed during the WDFW’s public
process for designating gene banks in
Puget Sound (more on that later). 

Ranking the Skagit Using SSMP
Criteria

How does the Skagit stack up as a
wild steelhead gene bank candidate?
Let’s take a look. 

First, the wild steelhead population is
in pretty good shape by current stan-
dards. Analyses by NMFS and WDFW
indicate that the probability of Skagit
wild steelhead going extinct over the
next hundred years is essentially zero.
It also is by far the most abundant pop-
ulation of wild steelhead in the North
Cascades sub-group (Figure 2), and, in
fact, in all of Puget Sound.  And it has
been increasing in recent years.  After
bottoming out in 2009 like many other
populations, annual returns of Skagit
steelhead grew strongly and have
remained relatively high since (Figure
2).  In fact, since 2010 it has averaged
over 7,000 wild steelhead per year, and
is currently home to nearly 50% of all
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Skagit River 
Continued from page 1
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Figure 1. Relationship of winter steelhead smolt plants to total winter steelhead harvest on the Skagit
River for the period of record.



the wild winter steelhead that return to
Puget Sound annually.  Think about
that for a minute. The Skagit is produc-
ing almost as many wild steelhead as
all the other rivers
combined in the
Sound.  All of them.  

Second, it is a
diverse population,
including both sum-
mer and winter runs,
a broad spatial distri-
bution, and a pro-
tracted spawning sea-
son from early-timed
spawners in
Nookachamps Creek
and lower river tribu-
taries to later-timed
spawners in the upper
Skagit and Sauk.
Because of that diver-
sity the Skagit is
home to four of the 16
“demographica l ly
independent popula-
tions” of steelhead
found in the North
Cascades sub-group. 

Third, research by
WDFW (Warheit et al.
2014) examined the
extent to which
releases of hatchery
fish had genetically
affected several wild
populations of steel-
head in the North
Cascades.  The vast
majority of hatchery
steelhead released into Puget Sound
were part of WDFW’s long-standing
winter steelhead hatchery program,
which used stock derived from
Chambers Creek steelhead, an early-
returning and spawning steelhead pop-
ulation that was developed in an
attempt to segregate hatchery and
wild fish. Warheit found hatchery
genetic effect was very low in the
Skagit and was easily under WDFW’s
recommended threshold of 2%.  In
short, this means that the genetics of
the Skagit’s wild steelhead remain
very much intact.

In terms of habitat, the Skagit River
is the largest river basin and contains
a wide array of habitats. This is impor-
tant because larger watersheds tend to

have higher life history diversity
owing to greater habitat variation
(Kendall and McMillan et al. 2015).  It
also has high elevation, snow-fed head-
waters that are protected from devel-
opment, which means that the Skagit is

likely to maintain high quality, cold
water habitat despite the projected
rise in air temperatures in the decades
ahead (Wade et al. 2013).  

Although the Skagit watershed has
been degraded by land use practices, it
is further north and away from the
major urban centers. Consequently, it
is more sparsely populated, particular-
ly in the upper watershed.  This proba-
bly helps explain why the percentage
of developed land cover in the Skagit
has not changed nearly as much as
other nearby watersheds since 1986
(Bartz et al. 2015).  In addition, many
of the most damaging land use prac-
tices, such as massive industrial clear-
cutting of uplands and riparian zones,
has been greatly reduced in recent
decades and watershed health is conse-

quently improving.      
Furthermore, since 2000 over $80

million has been invested in habitat
restoration in the Skagit to restore
important ecosystem functions and
boost wild salmonid populations. 

Public Support for Managing the
Skagit Basin for Wild Steelhead

In 2015 WDFW launched a public
process for designating wild steelhead
gene banks in Puget Sound in accor-
dance with the SSMP. They hosted a
series of public meetings throughout
Puget Sound and received oral and
written comment from the interested
public.  There was overwhelming pub-
lic support for designating the entire
Skagit a gene bank — more than 90%
of comments favored that outcome.
Despite that public support, WDFW
has yet to decide on whether the Skagit
Basin will be managed as a wild steel-
head gene bank. 

It is noteworthy that WDFW’s 2015
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Because of the Skagit’s large size and diversity of habitat, it holds four of the 16 demographically inde-
pendent steelhead populations in the North Cascades sub-group. Photo courtesy Trout Unlimited
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public process for designating the
entire Skagit as a wild steelhead gene
bank was not the first time strong sup-
port for wild steelhead management in
the Skagit basin was expressed by a
diverse group of stakeholders. In 2011,
WDFW convened the Puget Sound
Hatchery Action Advisory Committee
(PSHAAC) to advise it on implementa-
tion of hatchery reform, including
rivers that should be managed exclu-
sively for wild fish.   

Committee members evaluated sev-
eral criteria, including the condition of
the freshwater habitat, extinction
probability, hatchery gene flow with
wild fish, and the status of the wild
steelhead population.  Based on those
criteria, the PSHAAC voted 6-2 in
favor of managing the Skagit solely for
wild steelhead.  But because WDFW
decided to require consensus decision-
making, the Committee did not offi-

cially recommend the Skagit as a
WSGB despite a strong majority vote
of support for such a designation. 

Puget Sound Steelhead Advisory
Group

Regardless of the past, it appears a
decision on whether the Skagit will be
managed exclusively for wild steel-
head is on the horizon. This year,

WDFW convened the Puget Sound
Steelhead Advisory Group (PSSAG), a
diverse group of steelhead anglers
tasked with a mission to:  
“Develop a broadly supported vision
with forward-looking watershed-specif-
ic strategies that provides for the con-
servation and recovery of steelhead
and, in a manner consistent with
achieving conservation objectives, a
diversity of sustainable recreational
fishing opportunities across the rivers
of Puget Sound.” (WDFW 2017)

Beginning with the Hood Canal and
Strait of Juan de Fuca sub group, the
members have been piecing together a
vision for management intended to
maximize both conservation and fish-
ing opportunity within the constraints
of current policy and the health of wild
steelhead populations. Rather than
focusing solely on single rivers as gene
banks, the PSSAG will advise the
Department on how to establish and
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Figure 2. Annual abundance of steelhead in North Cascades Puget Sound streams including the Skagit
River for periods of record.

The Skagit stands
head-and-shoulders

above all other rivers in
Puget Sound for its

fishable, wild steelhead 
populations.



implement a portfolio of steelhead
management approaches, which
includes rivers that will be managed
for wild steelhead and rivers on which
hatcheries will be operated.  

The final step for the group will be to
address North Puget Sound and make
one last attempt at finding a broadly
supported path forward for the Skagit.
While this will be no easy task, the col-
laboration shown by the group so far
shows promise, for both anglers and
wild steelhead.

Conclusion

The Skagit River basin stands head-
and-shoulders above all others in
Puget Sound for its potential to support
a healthy, resilient, fishable population
of wild steelhead.  It has the habitat,
the wild steelhead genetics, and the
wild fish abundance to make it a wild
steelhead stronghold and the corner-
stone of wild steelhead recovery in
Puget Sound.   

Managing the Skagit Basin for wild
steelhead will not only be good for wild
steelhead conservation, it will be good
for anglers, too.  The science is crystal
clear that wild steelhead produce more
offspring and survive at a much higher

rate than hatchery fish.  So as long as
we have the habitat to support a
robust, fishable wild population —
which is the case in the Skagit — max-
imizing the number of wild fish in the
system will provide the best and most
sustainable fishing opportunity as long
as the fishery is well managed.  At the
outset, the non-tribal sport fishery will
almost certainly have to be catch-and-
release, but over time, as the wild pop-
ulation grows, there may be some
opportunity for limited sport harvest
as well.

Time and again wild steelhead have
proven themselves to be incredibly
resilient and sustainable if well man-
aged.  The rebound of wild steelhead in
Washington’s Toutle River after the
eruption of Mount Saint Helens is per-
haps the most dramatic example of
their resilience.  Rivers such as the
Skeena in British Columbia, Situk in
Alaska, and John Day and North
Umpqua in Oregon, are just a few
examples of productive wild steelhead
systems that provide reliable fishing
opportunity.  The time has come to add
the mighty Skagit River to that list.  
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F
ifteen thousand years ago,
most of coastal British
Columbia was covered in
ice. As the climate warmed
and glaciers receded,

salmon quickly colonized rivers
unlocked from beneath the ice, and
people were not far behind.
Archeological evidence from the
Central Coast of BC shows human
occupation dating back at least 13,000
years with salmon remains being com-
monplace in middens found at ancient
village sites. What followed this early
period of salmon and human coloniza-
tion of the coast was the evolution of
locally adapted salmon populations
and the emergence of indigenous soci-
eties for whom salmon was a central
component of their survival and identi-
ty. Over millennia of trial and error,
systems of management and strict tra-
ditional laws evolved to reduce the risk
of overharvest and ensure the sustain-
ability of salmon fisheries. These prac-
tices reflected deep insight into the
basic biology of salmon and the need
for a certain number of fish to pass
unharvested onto the spawning
grounds to guarantee the future viabil-
ity of the population. The imperative of
sustainable management was rein-
forced by the life and death reality
that if you took too many fish you’d
starve in the coming years. 

Weirs — picket fences built across a
river allowing the selective harvest of
returning fish — were a ubiquitous tool

for harvest and management across
the North American range of salmon.
The simple genius of the technology is
that it allows fishers to harvest fish
while simultaneously gauging the
strength of the run, precolonial adap-
tive management! Since the harvest is
occurring within a single river, the fish
are from a known population, eliminat-
ing the risks associated with mixed-
stock fisheries and their well-docu-
mented impact on more fragile popula-
tions. With the arrival of Europeans on

the Pacific Coast and the emergence of
the commercial fishing industry, inten-
sive subsistence fisheries were viewed
as posing a threat to the economic
interests of the colonists, and weirs
were outlawed under the federal
Fisheries Act in the late 19th century.
What followed was a century of colo-
nial control of salmon fisheries and
suppression of indigenous fishing
rights under the law. In the rush to
exploit British Columbia’s salmon and
other natural resources, colonial soci-
ety failed to learn from their indige-
nous forbears.

The failure to learn from the lessons
of past has given rise to the problems
British Columbia’s commercial salmon
fisheries face today. Treated like a gol-
drush, salmon were subjected to high
harvest rates, mixed-stock fisheries,
and habitat destruction wrought by
logging, mining and urbanization. A
century and a half later, salmon popu-

lations have declined across most of
the province and with them have gone
many of the jobs in the fishing indus-
try. Once the dominant source of
employment in coastal communities,
the commercial fishing sector is much
diminished. The fishing industry today
makes up a continually declining slice
of British Columbia’s economic pie,
and is dominated by old timers and a
handful of large operators who own
many licenses, limiting the economic
benefits to once prosperous fishing
communities. Further, populations of
wild salmon continue to decline in
many parts of the province, with near
record-low returns for sockeye and
Chinook returning to the Fraser River
this summer. In less than two cen-
turies, our colonial society has driven a
seemingly inexhaustible resource to
the brink of collapse. These results
contrast sharply with the experience
of indigenous communities, who
undoubtedly learned hard lessons over
their ten-thousand-year history of
intensive fishing. Given the sustain-
ability of the resource at the time of
European contact and the deep history
of cultural learning, there are undoubt-
edly important lessons to be drawn
from traditional management systems
if we hope to improve the way we man-
age and protect wild salmon. 

Salmon populations are extremely
resilient and capable of swift recovery
when environmental conditions and
conservation measures align, and
British Columbia is blessed with some
of the most intact salmon habitat
remaining anywhere in the world. In
the continental US, a reliance on indus-
trial scale hatchery supplementation
has severed the link between habitat
and resource stewardship and the per-
ceived sustainability of the fishery. In
BC, hatcheries are only a small part of
the conversation, and community lead-
ers remain focused on protecting habi-
tat and ensuring that wild populations
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are not overharvested. Given the stag-
nant and declining nature of BC’s com-
mercial salmon fishery, fishing depen-
dent communities and fisheries man-
agers increasingly realize that new
and innovative approaches to fishing
are required if wild salmon are to
remain a part of the province’s eco-
nomic mix. Since the 1980s, a series of
high profile legal decisions has also
reshaped the political and legal land-
scape in Canada, affirming the First
Nations right to manage natural
resources within their traditional ter-
ritories and conduct Food, Social, and
Ceremonial (FSC) fisheries. The rami-
fications of these changes have been
many, but one outcome that has been
transformative is the increased partic-
ipation of First Nations communities in
monitoring and management of salmon
and other fisheries resources. In the
early 1990s, the federal government
moved to develop the Aboriginal
Fisheries Strategy (AFS), which pro-
vides funding to First Nations commu-
nities to support their participation in
monitoring. While many community
leaders will say the federal funding is
insufficient, most communities have
brought additional resources through

grants or other revenue streams to
support monitoring programs. 

It was with this as a backdrop that I
was hired by QQs Projects Society – a
Heiltsuk First Nation driven non-profit
– to work in Bella Bella on the Central
Coast of BC. The goal was straightfor-
ward; build a monitoring program that
can provide insight into the status of
salmon populations that support FSC
fisheries. Of particular interest was
improving monitoring data for the
sockeye population in the Koeye River.
Sockeye are the most important
species for both subsistence and com-
mercial fisheries in BC, and the Koeye
River supports one of the largest popu-
lations in Heiltsuk Territory. However,
the watershed is entirely roadless and
the population had been monitored
only sparsely due to its remoteness.
When considering our options for mon-
itoring sockeye we quickly landed on
the idea of building a traditional-style
weir as a means of capturing and tag-
ging migrating sockeye. Archeological
findings suggested that historically
the Heiltsuk had used weirs for salmon
harvesting, however there was no liv-
ing memory of their use within the
community. The project therefore
served the dual purpose of reviving

the cultural practice of weir building
and providing a platform for a popula-
tion monitoring program. 

Built from locally harvested and
hand split cedar, the weir has been
installed in the lower Koeye River
every summer since 2013. Sockeye
enter the Koeye during June and July,
spending the summer in the cool
depths of Koeye Lake before entering
the spawning areas in September and
October. Each year we tag between
three and six hundred fish with a visu-
ally identifiable tag and pass them
upstream of the weir to continue their
migration. During the fall spawning
season we make multiple visits to the
spawning areas above Koeye Lake,
counting both tagged and untagged
sockeye to produce what population
biologists call a mark-resight estimate
of spawner abundance. Over the past
four years, estimates of abundance
have ranged from 4,500 to 15,000, sug-
gesting the population is relatively sta-
ble and healthy. 

The Koeye River has never been
logged and is entirely protected in con-
servancy, so it is no surprise that the
population is doing relatively well.
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A traditional First Nations fish weir proved the best way for the resesrchers to capture sockeye salmon on the Koeye River for
tagging and monitoring. Photo by Bryant DeRoy
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However, in recent decades sockeye
have undergone a pronounced decline
in productivity and abundance across
most of the southern half of their
range, likely due to climate-driven
changes in the marine environment.
Further adding to the climate chal-
lenge for sockeye are our increasingly
warm and dry summers. Sockeye are
the most temperature sensitive of the
Pacific salmon, with mortality spiking
when water temperatures exceed 18
degrees Celsius (64 F). In the Fraser
River this has led to mass mortality
events in the warmest years, where up
to 95% of fish from some populations
die while migrating to their spawning
areas. The degree to which climate dri-
ven pre-spawn mortality may be
impacting sockeye in coastal rivers
like the Koeye is less well known.
Their migration between tidewater
and the lake in Koeye is only 7 kilome-
ters (4.3 miles), meaning that fish can
and often do traverse the whole lower
river in only a day or two. This short
migration duration means fish are
exposed to stressful elevated tempera-
tures for a relatively brief time.
However, if water levels drop and fish
are unable to continue their migration
they may be stranded in the lower
Koeye, where summertime water tem-
peratures regularly exceed 20 degrees
Celsius (68 F). 

Understanding the impact of a warm-
ing climate on survival across the life
cycle of sockeye and other species is
critical if we hope to support sustain-
able fisheries into the 21st century. In
light of this challenge we are continu-
ing to build our research and monitor-
ing program to address key uncertain-
ties including: (1) what is the rate of
marine survival for sockeye and coho
salmon from Koeye, and how does
variability in the marine climate medi-
ate survival and; (2) how does river
temperature and elevation affect sur-
vival from river entry to spawning in
adult sockeye? To answer these ques-
tions we’ve teamed up with the Hakai
Institute, the Heiltsuk Integrated
Resource Management Department
(HIRMD) and Hakai Energy Solutions
to develop a network of Radio
Frequency Identification (RFID) sta-
tions across the Koeye watershed.
These stations are powered by solar

and methanol fuel cell
generators that support
streambed spanning
RFID antennas. Fish are
tagged as out-migrating
smolts or at the weir as
returning adults, with
Passive Integrated
Transponder (PIT) tags.
Each tag has a unique
magnetically encoded
12-digit ID number and
when the fish swims
over the antenna that
tag number and time is
recorded. This data is
allowing us to estimate
migration rates and sur-
vival for fish from the
outset of their marine
migration as smolts,
back to the river as
adults, as well as their
survival to the spawning
grounds during their in-
river breeding migra-
tion. 

Over the coming
years, ongoing monitor-
ing at the weir and
RFID network will produce new and
important insights into the effects of
climate variability on sockeye salmon
in the Koeye River and beyond. This
information will ultimately contribute
to the development of a Heiltsuk man-
agement and climate adaptation plan
for sockeye salmon fisheries. While
the project has been exciting from a
scientific standpoint it has also served
as a platform for learning and commu-
nity building around traditional sys-
tems of management and salmon stew-
ardship. We hold several field trips
each year with the Bella Bella commu-
nity school, and host young campers
from the Koeye summer camp at the
weir. It’s all part of QQs and the
Heiltsuk Nation’s multigenerational
vision for cultural and natural stew-
ardship. An approach which empha-
sizes working with youth and commu-
nity to foster a connection to the land
and resources which sustain the
Heiltsuk people, ensuring the long-
term integrity of the cultural values
and traditions that underpin the rela-
tionship between people and the
ecosystems that support them.

Times are changing in Canada. With
increasing legal and societal recogni-

tion, First Nations are experiencing a
cultural and political renaissance,
asserting their place as decision mak-
ers and leaders in Canadian society.
However, no society exists in a vacu-
um and modern indigenous communi-
ties are rooted in their traditions and
culture while being continually shaped
by the changing world. In many ways,
the weir project offers a simple and
elegant symbol of this reality by draw-
ing on an ancient technology to provide
scientific information for the manage-
ment of salmon, which remain at the
heart of our shared coastal identity.
Salmon face many challenges over the
coming decades, and fishing and moni-
toring populations in ways that merge
traditional knowledge with relevant
tools from modern science gives us the
best chance of seeing sustainable fish-
eries through an era of change and
uncertainty. 

For more information about the weir
project check out our recently pub-
lished research paper at
http://www.tandfonline.com/doi/abs/10.
1080/20964129.2017.1341284
And our documentary “Sitting on
Water: A Season on the Koeye River” at
https://vimeo.com/85332920
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Researcher with a sockeye salmon on the Koeye River.
Photo first published to illustrate the research paper on
this subject in “Ecosystem Health and Sustainability”
Volume 3, 2017 Issue 6
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Bill Bakke is Director of Conservation
for The Conservation Angler. Jim
Lichatowich is the principal at Alder
Creek Consulting. Learn more about
The Conservation Angler at:
www.theconservationangler.com

A
ny program for the conser-
vation and recovery of
wild salmon and steelhead
must first and foremost
have a strong foundation

that recognizes wild salmon and steel-
head are part of the public trust and
that the population in its home river is
the basic management unit.  Consistent
with those elements of the foundation
are management practices such as
adequate river and population specific
escapement that meet egg deposition
criteria; maintenance of habitat com-
plexity and conditions that support the
life history diversity; nutrient targets
from salmonid carcasses, protection of
rearing juveniles, and hatchery
impacts including competition, preda-
tion, predator attraction and inter-
breeding between hatchery and wild
salmon and steelhead.

Management of salmon and steelhead
is a failure and the proof of that is the
number of extinct salmonid popula-
tions and the protection of most wild
salmonids as Threatened through the
Endangered Species Act. Management
of salmon and steelhead for the last
100 years focused on providing a prod-
uct for commercial, sport and subsis-
tence fisheries based on hatchery pro-
duction. Management defined by arti-
ficial production is not ecological. This
means that present management by
state, federal and tribal governments
will not be consistent with the public
trust doctrine, and conservation and
recovery of wild salmonids is an
impossible goal.

Foundational principles that sustain
wild salmon and steelhead:

Nature’s trust and the public doctrine:
When building a home it is best to start
with a strong foundation so it won’t col-
lapse under its own weight.  The same
is true when building a wild salmon
and steelhead management program.
The foundation we propose is based on
two important conservation principles.
“Salmon are a part of nature’s trust,
which creates a special obligation for
the governmental agencies charged
with their management.  They must act
as trustees of the wild salmon and pro-
tect them consistent with the long
standing public trust doctrine. That

obligation is to maintain the wild
salmon legacy in good health for citi-
zen beneficiaries of present and future
generations.  Salmon managers have
abrogated that responsibility and have
instead converted salmon manage-
ment to the production of commodities
for the benefit of sport and commercial
fisheries.  The salmon commodity is
produced in a large industrial opera-
tion (hatcheries) which has under-
mined their public trust responsibili-
ties as well as the ecological underpin-
nings of wild salmon’s sustaining
ecosystems.  It created the impoverish-
ment of wild salmon that exists today.”
(Lichatowich et al. 2017 – “Wild Pacific
Salmon: A Threatened Legacy”.)

River and population specific manage-
ment: Recognizing that the basic man-
agement unit is each specific river and
population is the second part of the

foundation for wild salmon and steel-
head conservation and recovery.
While this approach is not widely used
in the Pacific Northwest, Atlantic
salmon managers have adopted a river
by river approach to management.  In
Europe and Eastern Canada salmon
are being managed for the natural pro-
ductivity of wild salmon in each river.
River specific management sets an
egg deposition target for each river
and its tributaries, and then regulates
harvest to achieve the appropriate
number of spawners.  This includes
commercial ocean and river fisheries
and river sport fisheries.
Conservation also includes habitat pro-
tection and restoration to provide the
ecological conditions required by wild
salmon.  Faced with declining salmon
runs and little money for hatcheries,
governments in Europe and Eastern
Canada adopted river specific manage-
ment to care for wild salmon and fish-
eries. 

Questions regarding management
practices and concepts that sustain
wild salmon and steelhead:

1. Spawner Abundance: If there is no
spawner escapement goal, then the
wild salmon and steelhead are not
managed for conservation.  If the
species is threatened with extinction,
then the lack of an escapement
requirement makes recovery impossi-
ble. Does your river have a target for
the number of spawners needed to
achieve full seeding of the habitat?
How was the target number of spawn-
ers determined?  Is harvest regulated
to achieve the target spawner escape-
ment annually in a river you are con-
cerned about?

2. Hatchery Spawners: When hatchery
salmon or steelhead breed with wild
fish there are genetic and ecological
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impacts to the wild population.   The
hatchery fish found on natural spawn-
ing grounds are called strays. Natural
stray rates of wild salmonids are 1 to
3%.  Natural strays of wild fish serve a
biological purpose, such as recoloniz-
ing habitats and potential genetic ben-
efits to a local population.  However,
hatchery strays often have negative
consequences for wild fish. Presently,
the official number of hatchery strays
allowed is excessive. This is important
because naturally spawning hatchery
strays and residuals have a negative
impact on the reproductive success of
wild salmonids. How many hatchery
salmon and steelhead are spawning in
your stream and what is their impact
on wild salmonids? Is the number of
hatchery fish mixing with wild fish on
the spawning grounds regulated?  Is
the stray rate of hatchery fish mea-
sured and evaluated for conservation
impacts on the wild salmonid popula-
tion?  How will excessive stray rates
and non-migrating hatchery juveniles
be reduced to protect wild fish?

3. Locally Adapting: Wild salmonids
are constantly adapting to their fluctu-
ating ecosystem including ocean and
freshwater environments. Salmon and
steelhead return to their natal streams
to reproduce.  They form a diversity of
spawning populations that are adapted
and continue to adapt to changing envi-
ronmental conditions.  Therefore wild
salmonid species are productive in a
vast array of ecological conditions
across the landscape.  Local adaptation
means that a salmonid population in its
natal stream will be more productive
than in another stream, since all
streams have different environmental
conditions. Management, to be suc-
cessful, must accept the fine scale
adaptation of wild salmon and steel-
head in order to maintain their produc-
tivity and abundance in each stream. Is
the management in your stream pro-
tecting the natural adaptive diversity
of wild salmon and steelhead?

4. Habitat: Wild salmon and steelhead
are adapted to the habitat conditions of
their natal stream. Each stream has
habitat conditions that support the life
history requirements of locally adapt-
ed salmonids.  These habitats have

been called a chain of habitat condi-
tions used by salmonids to complete
their freshwater reproductive poten-
tial.  If the links in this chain of habi-
tats is degraded or destroyed, salmon
and steelhead are unable to effectively
complete their life cycle, causing
decline are degraded habitats and
extinction when habitat links are
destroyed. Are habitat protection pro-
grams and investments in habitat
restoration based on the life history
requirements of the species utilizing
the stream?  Since each species uses
different habitat linkages, habitat
management and restoration pro-
grams need to address the needs of
each species.  For example, fall and
spring Chinook and winter and sum-
mer steelhead have different habitat
requirements that must be maintained
so that each distinct breeding popula-
tion can be productive and complete its
freshwater life history requirements.
Are the state and federal land and
water management agencies protect-
ing the life cycle habitats required by
each species in your river?

5. Genetics: Each population of wild
salmon and steelhead constantly
adapts to its natal and ocean habitats to
complete its life cycle. Timing of adult
migrations, spawning timing and
place, egg deposition and maturation,
rearing locations and conditions are
under genetic and trait control.  While
genetic and trait diversity are neces-
sary for successful life cycle produc-
tivity, these traits are not entirely
fixed.  The diversity allows the wild
salmonid to adapt to changing environ-
ments that their 15 million year evolu-
tion has imposed on them.  But when
environments change too rapidly, the
fish are unable to cope and will go
extinct. Because wild salmon and
steelhead are adapted to the conditions
of their home stream environments
and to ocean conditions, their abun-
dance fluctuates.  Their resilience and
persistence is due to their ability to
survive in constantly changing ecolog-
ical conditions.  Local adaptation main-
tains their resilience, but if change is
rapid they can be defeated. For exam-
ple, a dam can block fish from cold
water river maturing and spawning
habitats for spring Chinook and sum-
mer steelhead and they will go extinct
when those habitats are no longer

available. These environments and the
species of wild salmon and steelhead
that use them can disappear like the
June Hog summer Chinook (80 to 100-
plus pounds) in the Columbia River
blocked by Grand Coulee Dam.  Warm
and more acidic ocean conditions due
to climate change can cause reduced
juvenile, and therefore spawner sur-
vival, and if conditions become worse
their extinction. Climate change is also
changing natal streams in flow and
temperature, making them less pro-
ductive. The goal of management is to
maintain the genetic integrity of wild
salmonids, so that they are able to cope
with a changing ecosystem. It also
means that their habitat requirements
such as flow, passage and temperature
are maintained, so they remain
resilient and productive in naturally
fluctuating habitats. Are wild salmon
and steelhead in your river being man-
aged for life history diversity, produc-
tivity and resilience so that their
reproductive success and abundance is
secured?

6. Phenotypic Traits: “Adaptive evolu-
tion is driven by natural selection that
acts at the level of individual pheno-
types” (Vainola et al 2017).  Life histo-
ry diversity provides the flexibility for
individuals to cope with habitat
changes.  Genetics describe the struc-
ture of a fish and it can be related to
the larger population and distin-
guished from other populations.
Genetic and phenotypic variation
among individuals, populations and
species is the basis for adaptive evolu-
tion that supports the flexible response
of a population to shifts in ecological
conditions. For example, Columbia
River summer steelhead migrate over
a specific time and seek out cool water
refuges when they encounter a river
that is too warm. That flexibility pro-
motes successful migration to their
spawning areas. The loss of life history
diversity in wild populations means
they are more vulnerable to ecological
changes that can interfere with suc-
cessful breeding. What is the life histo-
ry of salmonids in your stream? How
do they use the stream for migration,
spawning and rearing?  Has the life
history changed over time? Do harvest
and hatchery management support life
history diversity in wild salmonids?
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7. Harvest: Harvest takes many forms
and each harvest subtracts from the
potential wild salmon and steelhead
breeders in a river system; unregulat-
ed harvesting of the fish and their
habitat forces depletion or extinction.
Harvest is what happens when poten-
tial spawners are removed, reducing
the reproductive potential of the river
population. Fishing is one form of har-
vest but so are dams that block
streams or kill migrating adults and
juvenile fish passing dams. Water
diversions that constrict migration and
rearing by changing flow and increas-
ing temperatures are another form of
harvest.  Farming and logging are yet
more forms of harvest that impact
stream temperature, sediment in
spawning areas, and stream structure
for rearing juveniles and migrating
adults.  Urban development can have
similar impacts on stream productivi-
ty as other forms of harvest, including
pollution, making rivers less produc-
tive.  Is harvest in its various forms
controlled through regulations to sus-
tain the reproductive success of
affected salmon and steelhead?
Fishing harvest, if not regulated to
secure a spawner objective by species
and race of salmonids in each stream,
called river specific management, can
cause the wild run to fail.  When the
habitats that sustain those salmonids
are not regulated so that the reproduc-
tive success of the spawners is protect-
ed, then wild salmonids will fail.  Are
your river wild salmon and steelhead
and their habitats managed for abun-
dant, productive and resilient fish? 

8. Nutrients from naturally spawning
salmonids: Our rivers and creeks are
being starved.  When Pacific salmon
spawn and die, their carcasses support
the next generation of fish, fertilize
riparian plant growth that in turn sup-
plies rearing structure and shade for
fish and improve the reproductive and
rearing capacity of the stream.
Naturally spawning wild salmonids
fertilize the areas where they breed
and influence the productivity of the
river.  These carcasses also feed
wildlife that depend on this seasonal
influx of food. According to estimates
by Gresh et al 2000, “the historic
biomass of salmon returning to the

Pacific Northwest (Washington,
Oregon, Idaho, and California) to be
160–226 million kg (350-498 million
pounds). The number of fish now
returning to these rivers has a biomass
of 11.8–13.7 million kg (26-30 million
pounds). These numbers indicate that
just 6–7% of the marine-derived
nitrogen and phosphorous once
delivered to the rivers of the Pacific
Northwest is currently reaching those
streams.”  This loss of nutrients
contributes to the depletion of
salmonid abundance and diversity,
making recovery to self-sustaining
levels impossible. What is the nutrient
target for wild spawning salmon and
steelhead in your stream?

9. The Shifting Baseline: Each human
generation learns what is normal,
consequently, history shifts with each
generation as a new normal is
accepted.  When the 80-100 pound
summer Chinook were eliminated by
Grand Coulee Dam on the Columbia,
people are no longer amazed by these
giant salmon and lose connection to
their very existence.  Even though it
was not unusual to catch 30- and 40-
plus pound summer steelhead in the
Columbia, they are now a footnote
found in old records.  Like all
salmonids, these fish were the creation
of their habitats and persisted for over
12,000 years, but today are absent.
What we see and experience shapes
what we know and as these biological
pages from our history are ripped out
of our communal understanding of a
river and its salmon, we live, without
realizing it, a diminished life. It is easy
to forget salmon spawning in Nevada
because a dam was built in 1932 on the
Owyhee River. The extinction of
experience shapes how salmon are
managed.  Once these wild salmon are
gone they cannot be replaced, yet our

rivers and salmon continue to be
diminished and lost.  The shifting base
line continues to influence what we
believe is normal. What is considered
normal on your river and is it
protective of wild salmon and
steelhead?

Hatcheries are not free and are not a
replacement for wild salmonids: The
West Coast approach to salmon and
steelhead management is not sustain-
able. It relies on funding rather than
the salmonid ecosystem.  Hatcheries
are reliant on politics and public fund-
ing, making ongoing hatchery produc-
tion uncertain.  Most, if not all hatch-
eries, are deficit spending programs
(the cost is greater than the benefits
provided) and degrade the reproduc-
tive success wild salmon and steelhead
through non-selective harvest along
with genetic and ecological impacts of
mixing wild and hatchery fish spawn-
ers. The outcome of the ongoing con-
viction that hatcheries can replace
wild salmon and steelhead has failed,
while the public continues to pick up
the bill. 

In 2015, Wales closed its hatcheries
based on information that hatchery
salmon were interfering with wild
Atlantic salmon.  This decision was
based on research in Europe and the
states of Oregon and Washington.
Management for Atlantic salmon has
set a new standard different from that
in America.  The difference is that
Atlantic salmon are managed for the
natural productivity and resilience  of
wild salmon rather than replacing
them with artificially produced fish.
In contrast, West Coast salmon are
managed for hatchery egg-take, not
wild salmon and steelhead egg deposi-
tion in their home rivers.

Conclusion:

People have a lot in common with wild
salmon and steelhead.  We have a
shared interest in particular streams.
The fish can take care of themselves,
providing you are interested and care
enough for your favorite river to grant
them the conditions they need to be
even more productive, resilient and
abundant.
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A Temporary Refuge: Fourteen Seasons
with Wild Steelhead 
By Lee Spencer. Published by
Patagonia Books, 2017; $27.95 soft-
bound. Reprinted by permission of
Michael Checcio and California Fly
Fisher Magazine.

T
here once was a time when
Lee Spencer would spend
up to 15 hours daily fly
fishing for summer-run
steelhead on the North

Umpqua River in Oregon. These days,
he is content to sit in a makeshift perch
on a ledge above Big Bend Pool on
Steamboat Creek, which is a major
spawning tributary of the North
Umpqua, patiently observing resting
steelhead while taking copious notes.
When he bothers to fish at all in the
main river, he cuts the points off his
hooks so his flies won’t hurt the steel-
head.

Lee Spencer is the “Fishwatch
Caretaker” at Big Bend Pool. His func-
tion from May through December each
season is to be a “human presence”
that will deter would-be poachers from
wiping out the wild steelhead that
gather by the hundreds in the pool to
await winter rains that will send them
upstream to spawn. Big Bend was once
known as the “Dynamite Hole,” but
thanks to Spencer’s presence, the
explosions that would turn massive
numbers of fish belly-up are now a
thing of the past. Spencer is now in his
eighteenth season at Big Bend, patient-
ly observing his surroundings and tak-
ing meticulous field notes. He has
given up secure employment and a
comfortable life in order to study and
protect these fish. A prehistoric arche-
ologist by profession, Spencer says he
is “peculiarly trained to document the
unknown.”

What he found, A Temporary Refuge,
is a distillation of 14 seasons at Big
Bend Pool, mostly in the company of
Sis, an Australian cattle dog, a heeler

who saw her “job” as greeting visitors
and herding them down a footpath to
an observation platform that her mas-
ter had set up for his fieldwork. In sea-
son, Spencer lives on site in an old
Airstream trailer, with no phone, e-
mail, or Internet, and it is almost too
easy to think of him as a modern-day
Thoreau. No doubt comparisons to
Walden will prove irresistible.

But if Spencer’s book brings to mind
any literary antecedent, let me suggest
it is another, older classic, Gilbert
White’s “The Natural History of
Selborne.” First published in 1789 and

never out of print, it is one of the most
beloved works in English literature.
White’s classic was the first natural
history to suggest that the lives of
birds and other animals have their own
richness and rhythm. Like White’s
masterpiece, A Temporary Refuge is a
natural history written by an amateur
“naturalist,” a distinctly old-fashioned
term. And like White’s book, A
Temporary Refuge is in essence a work
of phenology, which is the study of sea-
sonal changes in plants and animals
from year to year — such as flowering,
the emergence of insects, and the
migrations of birds and fish — espe-
cially in their timing and in their rela-
tionship to weather and climate. Both
White and Spencer based their books
on their field notes, which became a
sort of annual calendar of observations
that took in all the flora and fauna,

migratory patterns, and seasonal
shifts and transformational changes in
their immediate habitats. White was a
Protestant clergyman focused primar-
ily on birds. Spencer is more Zen-like
and inclined toward salmonids.
Neither seems to have missed a thing.

In making the transition from obses-
sive steelhead fisherman to the
guardian of a single pool — first as a
volunteer at Big Bend, later as a full-
time “fishwatcher” getting paid a mod-
est per diem by the North Umpqua
Foundation — Spencer learned to see
his riverine habitat afresh

“The first day of that season, I real-
ized that the pool represented an
unusual opportunity to take notes on
whatever these wild summer steelhead
did. Note taking and observation are
what I had spent more than twenty-five
years doing as a prehistoric field
archeologist. . . . For the previous four
or five years I had been spending fifty
to a hundred days each summer and
fall casting flies to steelhead in the
North Umpqua, and my interest in this
species of Pacific salmon was fully
developed, though I had far more ques-
tions than answers. Plainly, so did
everyone else. In the more than seven-
teen years that I had been casting flies
for these fish, the how-to and the whys
of steelhead and flies had accumulated
in random layers of half-truths . . . .By
[now] I have spent more than 3,400
days mostly without a fly rod in hand,
just sitting with the wild steelhead at
the pool. I can now leaven most angling
myths with natural history observa-
tions.”

Big Bend on Steamboat Creek is what
Spencer calls a “refuge pool,” a place
where steelhead can gather to wait out
the warm-weather months. They
choose the pool at Big Bend because it
is refreshed by a feeder creek that
provides water that is much cooler
than the temperatures found in the
rest of Steamboat Creek. Over the

Spencer has given up
secure employment and

a comfortable life in
order to study and 
protect these fish.
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Book Review — “A Temporary Refuge:
Fourteen Seasons with Wild Steelhead”

By Michael Checcio

— Writer —
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summer and autumn months, as many
as four hundred to eight hundred wild
steelhead, along with a few spring chi-
nook salmon, come to rest in this pool.
They are exquisitely attuned to their
surroundings, especially to the pres-
ence of visitors at the pool. No fishing
has been allowed on Steamboat Creek
since the 1930s, but the presence of
humans can stress the fish. Because he
is now getting around fifteen hundred
visitors there each season, Spencer has
chosen not to name either Steamboat
Creek or Big Bend Pool in the text of
his book. Which is a bit ridiculous,
because its location is common knowl-
edge, and both Steamboat Creek and
Big Bend Pool are named prominently
on the book’s Amazon page, on the
cover of the advance reading copy I
received, and in the promotional litera-
ture put out by its publisher,
Patagonia. (Spencer also appears in
Patagonia’s documentary film
DamNation.) Perhaps this is a Zen rid-

dle we are supposed to solve, because
this book could have come out of the
mind of Chuang Tzu. Is Spencer
dreaming he is a steelhead, or is he a
steelhead dreaming he is a prehistoric
field archeologist?

This is to say that the author has the

ability to think outside the ordinary
human perspective and perceive
things from the point of view of an ani-
mal whose mind is mostly a mystery to
us. For example, based on long obser-
vation, he believes steelhead leap out
of the water primarily for a better
view of their surroundings and often in
response to even the smallest changes
in their environment. One season, a
lightning strike caused a protracted
wildfire near a tributary stream three
miles above Big Bend Pool

“The steelhead were more active
than I had ever seen them. They car-
ried out an estimated 25,000 jumps,
flashes, accelerations, and rises.
Eleven days after the start of the fire, I
counted 303 jumps during the course of
one day. On an average day prior to the
fire, a large number of jumps for a day
might amount to forty.

Virtually all jumps by steelhead are
for the purpose of getting their eyes
above the surface. One, undertaken for
the sake of taking a good look around,
involves a steelhead jumping as much

as six to eight feet out of the water.
During this vertical jump the steelhead
keeps its head up, which causes the
fish to drop back into the pool tail first
or on its belly. These “looking leaps”
were the main type that I saw executed
during the time of the fire.

My guess is that the steelhead in the
pool were receiving continuous signals
of the fire carried to them by the cur-
rents of the [tributary] creek. Seeing
very little in the water, they jumped up
into the air to look about. Because they
could discern nothing above the sur-
face either, they continued making
their jumps”.

Why do steelhead take flies? Is it
aggression, fear, or some latent feed-
ing response? Steelhead and salmon
don’t feed in any meaningful sense
once they return from the ocean to
their natal river. Spencer thinks they
seize flies out of what we humans call
“curiosity.” (“The curious eat them-
selves,” said the poet Theodore
Roethke.) Steelhead are constantly ris-
ing to organic debris such as leaves
and twigs — seemingly more often to
this stuff than even to living insects  —
and are forever nosing around the flot-
sam and jetsam of a stream. To “match
the hatch,” steelhead anglers might as
well tie their flies to resemble twigs.

“ The wild steelhead pay sharp
attention to the world around them,
both above and below the surface, and
they are interested in even minute
changes. When the first few red leaves
of the Pacific dogwood drift through the
pool in the fall, steelhead line up close
to the surface and take turns examin-
ing or mouthing the leaves. The same
thing happens with the first brilliantly
yellow and lanceolate Pacific willow
leaves, the first woolly bear caterpillar,
the first gigantic and yellow broad-
leaved maple leaf, the first orange vine
maple leaf, and other first-time events.
In the quite rare event that a steelhead
actually takes an item floating through
the pool, the steelhead moves into the
path of a leaf or lichen, opens its
mouth, and shakes its head to release
the item after mouthing it. The same is
true when certain bugs first appear.”

Spencer used to think all steelhead
rising to his flies were would-be tak-
ers. Now he knows better. “I [am] more
prepared to regard steelhead as fellow
creatures adapted to their own percep-
tual world, and not as myopic crea-
tures responding to the magical reality
of steelhead flies.” This “curiosity,” he
believes, is part of a steelhead’s adapt-
ability to an ever-changing environ-
ment. “With a creature the size of a
steelhead, its interactions with its
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A fly fisher methodically works the waters of the North Umpqua River hoping to con-
nect with a wild summer steelhead.  Photo by Jim Yuskavitch
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environment must include learning,
and that curiosity can be a powerful
tool in any learning process. Learning
is especially useful in dealing with
change, and the Pacific Northwest
high-gradient streams are one of the
most changeable environments on the
North American continent.”

What they might not be able to adapt
to, he says, are the ecological ravages
mankind has brought about with our
modern way of life. The author makes
a compelling case for closing hatch-
eries in every river basin that has sus-
taining populations of wild steelhead
and salmon. “Native” hatchery steel-
head can’t really be considered
“native” to a given stream, because
“there are probably more than twenty-
five different local breeding popula-
tions of summer steelhead in the North
Umpqua Basin, and each is native to a
different tributary or main stem
reach.”

Finally, “the best we can do for them
is to let them be.” Fly fishers will have
to think long and hard about that. Or
start cutting the points off our hooks.

There is more to dwell on in this
book than in any other I have read
about fly fishing. It’s not just about the
way of the steelhead. It’s about an
entire world of forest and stream
teeming with life amid seasonal
changes: plants, fish, birds, amphib-
ians, reptiles, mammals - and the peo-
ple of the river basin who tell their sto-
ries. Spencer seems to know everyone
up there by name. A Temporary
Refuge is arranged in the form of an
almanac, with each month in the vigil
from May through November being
given its own chapter. His narrative is
drawn from his working diary of 16
volumes of annual notes that he kept
and posted on the North Umpqua
Foundation Web site (where they can
be viewed at northumpqua.org.) His
field notes are often used by biologists
and other employees of the U.S. Forest
Service and the Oregon Department of
Fish and Wildlife. But the real appeal
of this book is to a general audience
and to anyone who savors fine nature
writing.

In that regard, it is very much in the
spirit of Gilbert White’s classic “The
Natural History of Selborne,” whose
admirers have included Samuel Taylor
Coleridge, Thomas Carlyle, Charles

Darwin, John
R u s k i n ,
Virginia Woolf,
and W. H.
Auden. David
Attenborough
called White “a
man in total
harmony with
his world.” You
can say the
same about Lee
Spencer.

Lastly, this is
the story of a
r e l a t i o n s h i p
between a
human and a
dog. While
heartfelt, the
story avoids
the kind of sen-
t i m e n t a l i t y
that usually
dooms such narratives—especially in
their “Go toward the light” chapters.
When the time comes for Spencer to
put down his beloved heeler, there is
grief. But there is also a deeper under-
standing. Every living thing dies,
though it may only be humans who
“know” death. Spreading the ashes of
his pet, the author summons the open-
ing stanza of the “Eighth Elegy” by
Rainer Maria Rilke.

With all its eyes, the animal world
beholds the Open. Only our eyes
are as if inverted and set all around it
like traps at its portals to freedom.
What’s outside we only know from the
animal’s
countenance; for almost from the first
we take a child
and twist him round and force him to
gaze
backwards and take in structure, not
the Open
that lies so deep in an animal’s face.
Free from death.
Only we see death; the free animal has
its demise
perpetually behind it and before it
always
God, and when it moves, it moves into
eternity,
the way brooks and running springs
move.

Rilke’s famous sequence of poems
called Duino Elegies begins with

lamentations but ends in rapture. And
in The Sonnets to Orpheus that are the
companion poems to the Elegies, the
poet finds complete acceptance in all
things alive and earthly. Rilke’s open-
ness is the eternal and infinite nature
of reality into which all animals gaze.

But our human perspective is limit-
ed.    We set up barriers around what
we see, and these become traps to our
living a life that is fully aware and in
the moment. But there is a way to
experience the world more fully and
joyously. Fly fishers know such
moments. They come to us when we
find ourselves caught up in the flow of
an activity that is so immersive we
lose ourselves in the fascination and
joy of what we are doing. But we tend
to think of such moments as circum-
scribed — reserved for special activi-
ties, like fly fishing. If we can learn to
see the world from all perspectives —
not just the human one - we might see
life as always flowing and transforma-
tional. And we might come to know,
even within the limitations of our
human perspective, some of the free-
dom that animals must feel. And find
in love and nature consolation for our
mortality.

For Lee Spencer, Big Bend Pool is
the Open in Rilke’s poem. I can hardly
think of a more profound testament to
a river or of a scientific and sociologi-
cal document that is so human, beauti-
ful, and moving.

16                                                                               SEPTEMBER  2017                                 THE OSPREY • ISSUE NO. 88
Continued from previous page

Steamboat Creek, a key steelhead spawning tributary of the North
Umpqua River, along which Lee Spencer has spent years looking
after these magnificent fish. Photo by Jim Yuskavitch
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The 2017 pre-season forecast for
Columbia River summer steelhead
was reported at the March 24, 2017
North of Falcon Meeting held in
Vancouver, WA.  Here is a quick update
on those data from Dave Moskowitz,
Executive Director of The
Conservation Angler:

Columbia Summer Steelhead – 2017
Pre-season Forecast

 Early summers (Skamania run) =
11,300 total, with only 4,100 wild fish.  
A-run summer steelhead = 112,100
total, with only 33,000 wild fish
B-run summer steelhead = 7,300 total,
with only 1,100 wild fish
                                                               
Actual Run Size: Bonneville Dam from
July 1 to September 17, 2017:

- The early run (so-called “Skamania”
stock) steelhead totaled fewer than
4,000 adults with only just over 1,000
wild fish, the lowest count since 1970.
-  91,311 total upriver summer steel-
head have passed Bonneville Dam as
of September 17.  This is a small but
welcome uptick since mid-August.
- This total is only 32.2% of the most
recent 10 -yr. average (2007-16). 
- 28,363 wild summer steelhead
have passed over Bonneville Dam so
far.  
- The 2017 wild steelhead return is only
29.2% of the most recent ten-year
average for wild steelhead past
Bonneville. 
-  Wild steelhead comprise 31.1% of the
total steelhead past Bonneville Dam.
 
 Actual 2017 Run Size to-date: The
Dalles Dam

Here is a snapshot of things so far in
2017 from July 1 to September 17
-  46,252 total summer steelhead have
passed The Dalles Dam. 
- This total is only 24.7% of the most

recent 10 -yr. average (2007-2016). 
- Only 14,052 wild summer steelhead
have passed over The Dalles Dam.  
- The 2017 wild steelhead return is only
21.8% of the most recent ten-year
average for wild steelhead returns
past The Dalles. 
-  Wild steelhead comprise 30.4% of the
total steelhead past The Dalles Dam.

Actual 2017 Run Size to-date: Lower
Granite Dam

Here is a snapshot of things so far in
2017 from July 1 to August 31 
-  3,058 total sum-
mer steelhead
have passed Lower
Granite Dam. 
- This total is only
7.9% of the most
recent 10 -yr. aver-
age (2007-2016). 
- Only 1,242 wild
summer steelhead
have passed over
Lower Granite
Dam.  
- The 2017 wild
steelhead return is
only 10.4% of the
most recent ten-
year average for
wild steelhead
returns past

Lower Granite Dam. 
-  Wild steelhead comprise 40.6% of the
total steelhead past Lower Granite.

Notes on Conservation Rationale

1. Steelhead face warm water as they
swim up the Columbia and Snake.
2. Fish will continue to shelter in
refugia areas when temperatures
drop.
3. High water temperatures and the
forest fires near Bonneville Dam
prevented steelhead sampling
research for the first ten days of
August, and regularly thereafter,
hampering efforts to estimate the
health of the B-run steelhead, and
limiting efforts to update the wild B-
run steelhead forecast.
4. As a result, we are fishing not
knowing the B-run steelhead run size.
5. Idaho, Washington and Oregon have
reduced the bag limit for hatchery
steelhead to ensure enough hatchery
steelhead return to hatcheries, while
no specific measures have been taken
to ensure that wild steelhead return to
spawn in their home rivers.
6. Adult steelhead will face angling
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Bag limits have been
reduced to ensure
enough hatchery 

steelhead return, but
no specific measures

have been taken 
for wild fish.

Run Update: Wild Columbia
and Snake River Steelhead

By David Moskowitz
— The Conservation Angler  —

Visitors to Bonneville Dam are seeing fewer wild steelhead in
the viewing windows this year as fishery managers document
run sizes below predicted levels.  Photo by Jim Yuskavitch
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pressure through February and March.
7. NOAA has recently issued a memo
predicting continued poor ocean and
marine conditions for the next several
years.

Protecting ESA-Listed Steelhead:

Non-tribal commercial and
recreational fisheries may not exceed
2% mortality on ESA-listed wild A-run
and wild B-run steelhead. In real
numbers, sport and non-tribal
commercial fisheries must not result
in more than 660 wild A-run summer
steelhead mortalities or more than 22
wild B-run summer
steelhead mortalities between the
mouth of the Columbia and the conflu-
ence of the Snake River.   The ESA
impact is based on the initial pre-sea-
son forecast.  

Conservation organizations believe
that the current slate of time and area
closures, plus the creel and monitoring
efforts  in place  are  insufficient to
avoid exceeding the ESA-impacts, let
alone providing enough wild steelhead
escapement to spawn in their natal
rivers and streams. 

Furthermore, the agency conserva-
tion measures do not fully and ade-
quately address the impact of tribal
platform and net fisheries on wild
steelhead.

Key Questions Remain Unanswered:

1. What measures are being taken to
monitor the upstream migration of B-
run steelhead and track wild B-run
steelhead mortality?
2. What measures are being taken to

ensure enough wild steelhead reach
and spawn in their home rivers?
3. Why is there is no real-time cumula-
tive measure of B-run impacts from
fisheries to date?

If you would like more detailed
information, please go to
www.theconservationangler.com or
https://theconservationangler.wordpre
ss.com for The Conservation Angler’s
detailed recommendations to conserve
Columbia and Snake River wild
steelhead in the recreational and com-
mercial fisheries planned for the
Columbia River this year. 

Oregon Adopts Legislation Increasing River 
Protectons from Suction Dredge Gold Mining

Oregon rivers and their wild fish populations will see less habitat damage
from suction dredge gold mining as a result of legislation placing additional
restrictions on the practice that was signed by Oregon Governor Kate
Brown on June 14, 2017.

The new law limits the number of mining permits to 200, regulates the
number of hours miners may operate on streams and increases the cost of a
permit to $250 per
year.

Suction dredge
mining, which
involves sucking up
gravel from stream
beds with motorized
pumps to search for
gold, has been a par-
ticular problem in
southwestern Oregon
rivers where suction
dredge gold mining
increased to about
2,000 mining opera-
tions five years ago
and Oregon legisla-
tors passed a tempo-
rary moratorium on
the activity in
response. Suction
dredge mining is especially destructive to salmon and steelhead spawning
habitat.

Despite the new law, Washington State has stricter mining laws and the
state of California banned suction dredge mining in 2009.

Lawsuit Aims to Force EPA to Reduce Salmon
Mortality Due to High Water Temperatures

Last February, a lawsuit was filed under the Clean Water Act against the
Environmental Protection Agency by a coalition of conservation organiza-
tions to force the agency to create a “temperature pollution budget” called a
Total Maximum Daily Load (TDML) for the Columbia and Snake rivers. The
lawsuit would also require EPA to write a plan for keeping the water in
those rivers from reaching high enough temperatures to put salmon and
steelhead at risk.

The need for a more aggressive approach on water temperature manage-
ment on the Columbia and Snake rivers was graphically highlighted when
warm water resulted in the deaths of about 250,000 Columbia River sockeye
salmon during the 2015 upstream migration. Climate change is only expect-
ed to make rivers more vulnerable to high water temperatures that can
prove fatal to fish such as salmon that are adapted to cold water environ-
ments.

Groups involved in the lawsuit include Columbia Riverkeeper, Snake
River Waterkeeper, Idaho Rivers United, Pacific Coast Federation of
Fishermen’s Associations and the Institute for Fisheries Resources.

— Jim Yuskavitch
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Suction dredge gold mining on a southwestern Oregon
River. Photo courtesy Rogue Riverkeeper
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mining the downward trend in salmon
stocks and help inform policy changes
accordingly. 

Climate change and impacts to habi-
tat are the greatest threats to wild
salmon and steelhead in the Skeena.
This was a tough year for Skeena
salmon, which saw some of the lowest
returns of Chinook and sockeye ever
recorded, amplifying calls for better
monitoring of salmon populations now
more than ever. For now, the Skeena
Watershed remains a salmon strong-
hold.  

Supporting salmon habitat rehabilita-
tion programs, scientific research on
salmon populations and working close-
ly with First Nations fisheries is just
some of the work ahead of SkeenaWild
in the months to come. 
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lifestyle.    If you are an existing
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to e-mail delivery or a new sub-
scriber for either printed or e-mail
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and send it to the Fly Fishers
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cause of recovering wild steelhead
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Salmon smolts will literally breath more easily now that the proposed LNG terminal
on the Skeena River estuary has been cancelled. Photo  courtesy Tavish
Campbell/Skeena Wild Conservation Trust 
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