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BACKGROUND

• 60% of all mammals are livestock, 
36% are humans, 4% are wild. 

• Biomass of broiler chickens > all wild birds.

• 60% of vertebrates lost since 1970.

• 83% of freshwater animals lost since 1970.

• 7.6×109 humans → 10.6 ×109

• Anthropic global warming rate: 0.034 ℃ a-1.

• Run-away global warming ?!
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SALMON ECOLOGY

Atlantic Salmon, Chinook, Coho, and Steelhead
• declining almost everywhere. 

• we do not know why, with any certainty. 

Sockeye Salmon
• failing at south end of range.

• thriving at northern end of range.

Chum Salmon
• enormous biomass, but 40% from hatcheries.

Pink Salmon 
• own the world. 

• spreading into Atlantic 





SALMON ARE RESILIENT.

So: Salmon systems are resilient.

So: Management is nimble.

So: Decisions are fast and smart.

So: Information flow is much better.

So: How? Exactly?

Overarching Goal of IYS

Survive surprise.
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Wittgenstein’s duck-rabbit optical illusion.

A paradigm shift might cause you to see the 

same information in an entirely different way.

Kuhn. 1962. The Structure of Scientific Revolutions
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Predicting salmon populations will require 

mobilizing extensive ecological data and 

applying new analyses to deliver better 

decision-support products.

Why ISDL?



WHAT the ecologists need to accomplish 

exceeds the capabilities of the technologies 

presently accessible to them.  

ISDL will identify

HOW those needs can be met with new 

technology for data processing, analysis, 

and decision support.  

Why ISDL?



1. Consider examples of critical salmon issues, 

historical datasets, proposed analyses, 

desired products, emerging practices, and 

future requirements.

2. Determine what these imply for data 

processing.

3. Specify the next generation of technology, 

tools, and practices for collecting, 

integrating, analyzing, and communicating 

salmon information. 

ISDL Workshop Objectives



4. Identify means to lower barriers to 

implementing new practices and new 

collaborations throughout the international 

salmon community.

5. Decide on the strategy, plan, and budget 

required to effect this transformation.

6. Specify initial experiments by this data 

laboratory that will produce irresistible 

examples, as required for wide adoption.

ISDL Workshop Objectives
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“How many things are we upon the brink 

of discovering if cowardice or carelessness 

did not restrain our inquiries?”

Mary Wollstonecraft Shelley. 1818.

Frankenstein; Or, The Modern Prometheus.
(written at age 18)



METHOD

• Salmon ecologists identify experiments in data 

processing. 

• The laboratory is cloud-based computer 

technology circa 2019: graph database, 

workflows, GUIs, code. 

RESULT

• Irresistible examples, easily reapplied.

• Wide adoption.

• Wiser, faster management.

• Better resilience for salmon.

Experiments?  Data laboratory?



Assemble
Data

• access

• describe

• clean

• load

Integrate
& Analyze

• models

• statistics

• workflow

Decision
Support

• data viz.

• info-

graphics

What tools are needed?

Collaboration Support







15 x 3.4 x 3.4 mm

216 mg in air

10.7 x 5.0 x 2.8 mm

300 mg in air

Internal Acoustic Tags
16 bit ID, 416.7 kHz, 156 dB, 744 microseconds

23 days @ 3 second between pings











New best practices:

Radically better information flow

and knowledge management. 

graphs for good

Data mobilization

We actually know what

we should know from 

the data we collected. 

data to decisions
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NPAFC

Total Catch

Canada, by 

Watersheds



Yukon River Chinook

life history model



MICE

Models of 
Intermediate 
Complexity for 
Ecosystem

assessments



NESTED EFFECTS

Population within Region within Basin
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“I’m right there in the room, and no
one even acknowledges me.”







Proposed Experiments



• Russian ship for IYS 

winter survey of the 

North Pacific Ocean.

• Underway.  19 scientists.

• ALL DATA PUBLIC (!)

49

2019 HIGH SEAS SIGNATURE PROJECT

Capture the world’s attention with this bold 

proposal to address the largest gap in our 

understanding of salmon in the North Pacific: 

winter distribution and survival.



Salmon Activities Catalog
• Next-gen collaboration support 

and knowledge management.

• proposed by coordinators for 

DFO Salmon Network.

• Neo4j prototype exists

Benefits
• Support new collaborations

• Valuable to DFO  salmon program 

managers and ecologists.

• Expands into IYS Salmon Net



Duomo di Milano
started in1386, finished after 5 centuries



The End



PROBLEM

• Improve the flow of salmon information: from 

field collections, through integration and 

analyses, to decisions. 

QUESTIONS 

• What new efficiencies are possible by adopting 

2019 data processing technology?

• How can barriers to implementing these new 

technologies be lowered? 

Experiments?  Data laboratory?


