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Alaska Seafood
1. Annual Harvest: Over 5 billion 
pounds of seafood harvested annually.
2. Economic Value: Valued at 
approximately $6 billion annually.
3. Employment: Provides over 60,000 
jobs.
4. Wild Salmon: Over 95% of wild 
salmon in the U.S. comes from Alaska.
5. Halibut: Alaska produces over 80% of 
North America’s wild halibut.
6. Export: 60% of Alaska seafood is 
exported globally.
7. Pollock: Alaska pollock fishery is the 
largest by volume in the U.S.
8. Crab: Home to world-famous King, 
Snow, and Dungeness crab, with 
millions of pounds harvested annually.



Historic Seafood in Alaska
● Indigenous communities have 

relied on seafood for thousands of 
years, forming the backbone of 
their sustenance and culture.

● Salmon, halibut, and shellfish were 
traditionally harvested using 
sustainable practices.

● The late 19th century saw the rise 
of commercial fishing, driven by the 
establishment of canneries.

● Early challenges included 
overfishing, limited regulations, and 
the depletion of key species.

● The 1959 Alaska Statehood Act 
mandated sustainable fisheries 
management, setting a global 
standard.



Alaska Seafood on the World Stage

Exports seafood to over 100 countries, including Japan, China, the EU, and the 
U.S.
Wild Alaska seafood is prized for its purity, health benefits, and sustainability.
Major export species include pollock, salmon, and crab.
Plays a critical role in the global seafood market.



Facing the Future

Challenges:

● Climate change affects fish populations and habitats.
● Increasing global competition in seafood markets.

Opportunities:

● Innovations in fishing technologies.
● Expanding markets for sustainably sourced seafood.
● Strengthening Alaska’s reputation as a leader in sustainability.



So bioimpedance and aspects of food 
quality in terms of…..

1. Pre harvest
2. Harvest
3. Future application

HarvestPre-harvest Post-Harvest



● CQFoods
● Previously Seafood Analytics
● We manufacture bioimpedance devices.

Cellular Measurements
Volume Changes
Body composition
Tissue classification
Tissue Monitoring

Single frequency
Measure voltage change

Who we are?
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Can bioimpedance be used to track body 
composition in fish?

Methods
1. Lets use fish
2. Force them into different nutritional states
3. Measured resistance and reactance from 50 brook 

trout
4. Sacrificed the fish and measured body 

composition in lab
5. Compared the two values (perfect score = 1.0)
6. Used a 50kHz RJL System Quantum II.
 

Pre harvest



Can we track body composition?  First need a model?

Electrical 
equation

Fat, Protein, Water, Fat free mass

Pre harvest



Obtained Name Electrical Equation
Volume Electrical Volume 

EquationSymbol Symbol

Measured Resistance in 
series R R Rsv Ld2 · R-1

Measured Reactance in 
series Xc Xc Xcv Ld2 · Xc-1

Derived Resistance in 
parallel Rp R + (Xc2·R-1) Rpv Ld2 · Rp-1

Derived Reactance in 
parallel Xcp Xc + (R2·Xc-1) Xcpv Ld2 · Xcp-1

Derived Capacitance 
(farad) Cpf (1·10-12)·

(314000·Xcp)-1 Cpfv Ld2 · Cpf-1

Derived Impedance seriesZs Sqrt(R2 + Xc2) Zsv Ld2 · Zs-1

Derived Impedance 
parallel Zp (Xc*R)/sqrt(Xc2+R2) Zpv Ld2 · Zp-1

Derived Phase angle 
(radians)

Phase 
angle Arctan · (Xc · R-1) na na

Pre harvest



Total body water (TBW) and 
Dry weight (DW)
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Total body protein (TBP) and 
Total body ash (TBA)
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Total body water (TBW) and 
Dry weight (DW)
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Total body protein (TBP) and 
Total body ash (TBA)
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Pre harvest
3200km
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https://youtu.be/IarZQFsDAiM

Pre harvest

https://youtu.be/IarZQFsDAiM
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Pre harvest

Brook, rainbow, pollock, cod, 
Eulachon, herring, sand lace, 
shark, mullet, ocean perch, halibut, 
king, chum, pink, sockeye and 
silver salmon, rockfish, smolts, 
flounder, yellow eye snapper, 
catfish, bass, all using impedance.  
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Alaska Seafood Industry: Navigating a Financial Crisis

● Alaska’s seafood industry lost $1.8 billion from 2022 to 2023 (NOAA report).
● Environmental, economic, and regulatory challenges are driving the crisis.
● Ripple effects extend to jobs, local businesses, and global markets.

Environmental Challenges

● Rising ocean temperatures and shifting ecosystems are affecting key species.
● Significant impacts on salmon, crab, and other fisheries.
● Habitat degradation disrupting traditional fishing patterns.



Economic Pressures

● Increased competition in global seafood markets has driven down prices.
● Rising fuel and labor costs are straining fishing operations.
● Reduced profitability threatens the sustainability of the industry.
● The U.S. fisheries model focuses on volume rather than quality, creating 

added challenges in premium markets.

Regulatory Challenges

● Fishery closures and quota reductions to protect declining populations.
● Strict regulatory measures are limiting harvests, exacerbating financial 

pressures.



Impact on Industry and Jobs

● Nearly 7,000 job losses in Alaska’s seafood sector.
● Ripple effects on local businesses, seafood processors, and transportation 

industries.
● Decline in economic activity in coastal communities.

Responses and Future Outlook

● Government task force to address the crisis; policy recommendations expected by 
January.

● Industry efforts include diversification, investment in sustainable practices, and 
exploring new markets.

● A long road ahead requiring coordination and innovation.
● Creating a quality vs. volume fishery.



Why is quality an issue.
○ Shortens shelf life
○ Value can decrease but only at the end
○ Once quality is lost it is not regained
○ Dock prices are low

Harvest



Measuring quality by smell

Harvest

Sweet
Seaweed
Cucumber
Melon
Mild
Neutral
Metallic
Fresh Cut 
Grass
Briny
Fishy
Ammonia
Sour
Sulfurous

Rancid
Musty
Putrid
Fruity (overripe)
Chemical
Medicinal
Garlic-like
Cabbagy
Oniony
Yeasty
Vinegar-like
Bleach-like
Toffee
Caramel
Burnt
Sweaty
Leather-like
Earthy
Barnyard
Manure-like



Quality
Grade
Time since harvest
Shelf life remaining
Frozen or not

Harvest



Degradation and quality
Harvest



Needs of the customer to use bioimpedance

Near real time



Better functionality
Smaller 
Multiple frequency
Inexpensive

Device and driver



Forms on Fire
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Assessing the potential of bait reuse in a large-scale SMART drumline program
Craig Bell 1 , Paul A. Butcher 1,2 , Keith Cox 3 , ,2, Stephen Morris 4 , and Brendan Kelaher 1
1 National Marine Science Centre, Faculty of Science and Engineering, Southern Cross
University, PO Box 4321, Coffs Harbour, NSW, 2450, Australia
2 NSW Department of Primary Industries, National Marine Science Centre, Coffs Harbour,
NSW 2450, Australia
3 National Marine Fisheries Service, Alaska Fisheries Science Center, Auke Bay
Laboratories 11305 Glacier Hwy Juneau, Alaska 99801
4 NSW Department of Primary Industries, Wollongbar, NSW 2477, Australia

Future



● Ice and freezing worked 
best

● Different equations 
were tested

● Brining was the worst

Assessing the potential of bait reuse in a large-scale SMART drumline program

Future



Quality of 
previously 
frozen fish

Future



Bioimpedance Predictive Models for Sensory Scores on Previously 
Frozen Finfish 
Keith Cox - CQ Foods, Juneau AK
Christina Dewitt - Oregon State University, Astoria OR
Paul Koenig - Oregon State University, Astoria OR
Jesse Trushenski - Riverence, Rodchester WA
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Bioimpedance Predictive Models for Sensory Scores on 
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Measuring Shrimp 

 

Quality and Previously Frozen 



Measuring Degradation of Previously Frozen Shrimp.
Darryl Holiday, Holy Cross University
Keith Cox , CQ Foods

● Higher frequency and 
Cf was best predictor

● Shell on did not work at 
any frequency



● Higher frequency and 
Cf was best predictor

● Shell on did not work at 
any frequency

Measuring Degradation of Previously Frozen Shrimp.
Darryl Holiday, Holy Cross University
Keith Cox , CQ Foods



Commercial 
opportunity

Disease

Disease

Education

Health

Research 
module

Current




