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NOT SO LONG AGO
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Abundant salmon sustained 
communities, cultures, and 
economies for countless generations 
over thousands of years.



z Overfishing & Development 
Took Their Toll                                         
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Alarms sounded 
over conservation 
and interceptions                                         

1914 Hell’s Gate slide
1930 Fraser Sockeye Convention 
1937 IPSFC Established
1957 Fraser Pink Protocol
Mid 1970’s EEZs estalished



z PACIFIC SALMON TREATY 

PRINCIPLES:  Article III

1(a) Prevent overfishing & provide for optimum production

1(b) Benefits equivalent to production

2     Cooperate in management, research & enhancement.

3(c) Account for annual variation
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5 Species + Hundreds of Populations 
+ Diverse Migration & Maturation 

=

FORMIDABLE CHALLENGE 
IN 1985



z
HUBRIS Told Us We Could,

BUT SALMON HAVE NOT FARED WELL

ESA ESUs
 14 Chinook

 2 Chum 

 4 Coho

 2 Sockeye

SARA
 Interior Fraser Coho

 Fraser Sockeye

 Okanagan Chinook

 Southern BC Chinook (under review)
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MANY OTHERS OF CONCERN



z
What We’re Doing Now Isn’t Sustainable
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Open our eyey to begin to 
understand why & what 
we need to change
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“Hot” Topic
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z

The New 
Normal?
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z IS THERE ANY SUCH THING?
UNIMAGINABLE CHANGES ARE HAPPPENING

5
/1

2
/2

0
2

1

E
C

W
o

rksh
o

p
2

0
2

1

9

The mouth of the Alsek River is forecast to shift 
20 miles south from its current location in 
Glacier Bay national park. 

The Guardian, May 3, 2021, Photograph: NASA 
Earth Observatory

CO2 
concentrations 
are accelerating 



z

Ecological: Harmful Algal Blooms & 
Dead Zones
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z
Chemical: New Relationships – Food Chains

Changes in food availability – e.g., 
2019 diet high in anchovy – tied to 
thiamine deficiency in salmon 
eggs and neurological symptoms –
impact on naturally spawned fish 
uncertain 
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z
Biological:  
Disease & 

Pathogens
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z Food Webs: Predation By 
Marine Mammals and Birds
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In Alaska, humpback whales are reducing availability of 
prey species like herring and also eating salmon smolts. 

In the Strait of Georgia, a 
2012-14 study estimated 
that seals consumed 40% 
of Chinook smolts and 
47% of Coho smolts. 

Chasco (2016) estimated 
that pinniped 
consumption of Chinook 
increased 10x since 
1970.
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More than Global 
Warming: Other Things 

Have Changed Too 

Habitats: Columbia 
River Dams
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Development AND fishing 
have affected the “June hogs”



z NOT ONLY ARE NUMBERS GETTING 
SMALLER, FISH ARE TOO 
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Also affects reproductive potential & 
productivity – fecundity & length

Maturation Rates & Schedules may also be affected?
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Coping With Environmental Change

Physical: Ocean and Atmospheric Currents
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z
ENVIRONMENTAL INDICATORS:

BIOPHYSICAL 
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z MARINE BIRDS - BIOLOGICAL 
INDICATORS?
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Cassin’s Auklet chicks feed on 
the same copepods that coho
feed on - growth of chicks 
could be a surrogate for early 
coho survival?

Rhino Auklets feed on small forage fish - a surrogate 
indicator for early growth stages of salmon?

Some ideas from Roger Dunlop



z
TRADITIONAL KNOWLEDGE 

indicators of salmon abundance 
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Salmon fertilize the forest.  Salmon berry abundance 
is an indicator.    Lantz et.al. J. Ethnobiology 2003. Siemens 
et.al. Ecosphere 2020. TENETS:  RESPECT, RECIPROCITY, 

RELATIONSHIPS, & RESPONSIBILITY



z Salmon & Water:
Environments & Habitats Are Changing
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And The World Is Too
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z SUSTAINING & RESTORING SALMON IN 
THE FACE OF ENVIRONMENTAL CHANGE
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Like Humpty Dumpty. Can all the King’s Horses 
& All the King’s Men put a broken cycle of life 
together again?  Will it ever be the same?

Understanding what’s broken, how to 
untangle the web of interconnect forces, 
and remedy complex and uncertain causal 
factors is a formidable challenge



z The Environment Is Changing.  Are We?
Will Our Aging Methods and Models Serve Us In an Increasingly Uncertain Future?

Deterministic – Base Periods, & Assumption-
Based.  Little consideration for uncertainty
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z WHAT DOES THE FUTURE HOLD?
GLOBAL CLIMATE MODELS AND LOCAL 

ENVIRONMENTAL IMPACTS
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z
ABRUPT CHANGE

Climate Tipping Points
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Thresholds that, when exceeded, can lead to 
rapid, large environmental changes



z Coming Our Way

Tidal Wave 
New information and observations
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z
Number of Climate-Related Publications
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Paralysis By Analysis?

No wonder it’s hard to keep up!



z

5
/1

2
/2

0
2

1

E
C

W
o

rksh
o

p
2

0
2

1

31

IGNORE IT?



z
STUDY IT?
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z

OR TRY TO OWN IT?

 Robustness
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ROBUSTNESS



z
PACIFIC SALMON ARE 

SUSTAINED BY REPEATING 
CYCLES OF LIFE 

Anadromy
+

Semelparity
+

Homing Fidelity
+ 

Short-Lived
+

Highly Migratory
=

Unique Stresses 
From Many 

Ecological, Social, 
Economic & Political 
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z ADD ENVIRONMENTAL CHANGE  

Environmental Trends + Increasing Instability
= 

Novel Conditions & High Uncertainty

NEEDS
Be Nimble & Adapt

+
Maintain Biological, Spatial, and Life History DIVERSITY 

+
PRECAUTIONARY MANAGEMENT Tied To The Productivity & 

Abundance of Individual Populations 
+

ACTIONABLE Options & Ability to Communicate Likelihood 
of Outcomes and Risks  5
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z The Road Ahead

Where there is no 
road, blaze a path 
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z

TO SUSTAIN SALMON UNDER ENVIRONMENTAL CHANGE, 
DIFFICULT CHALLENGES MUST BE OVERCOME
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z
Look beyond your nose



z INTERDEPENDENCIES
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The World is alive.  Everything is Connected
By Place, Space, Time, Relationships.

Salmon are ecological integrators of the 
land, water, oceans, & their creatures, AND 
integrators of  fragmented institutions of 
agency and political governance. 



z THE NEED IS URGENT
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Climate Countdown Clock

The pace of change is accelerating

We’re running out of time.  We don’t have the 
luxury of waiting until we know it all.

GSM1



Slide 40

GSM1 GSM, 4/22/2021



z
STAKES 

ARE HIGH
The Future of 
Salmon and 
the Salmon 

People are at 
GREAT RISK
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z It’s Not Just About FISH
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Salmon are our miner’s canary 
of what’s happening to our 

environment

If we can find the will 
and the means to 
sustain abundant, 
productive salmon 
stocks,

THEN, there’ll be  

for us as well 
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