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1.4km deep
30 meters of snow
per year and no rain
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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

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

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

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

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

e 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
U.S.

Wild Alaska seafood is prized for its p
Major export species include pollock,
Plays a critical role in the global seafoq



Facing the Future
Challenges:

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

Opportunities:
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Who we are? Start
e CQFoods
e Previously Seafood Analytics g ECs s

e \We manufacture bioimpedance devices.

ANALYTICS

% SEAFOOD

Cellular Measurements
Volume Changes

Body composition
Tissue classification g

Apply a Small
Electrical Current

Single frequency
Measure Voltage
Measure voltage change i

Calculate Impedance

Is
Impedance
Within
Normal
Range?

Yes No

Tissue Monitoring

Normal Abnormal
Bioimpedance Bioimpedance

End
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Pre harvest

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 Il.



Pre harvest

Can we track body composition? First need a model?

Electrical o o




Pre harvest

Obtained

Name

Electrical Equation

Volume

Electrical Volume

Symbol Symbol Equation
Measured Resistancein o R Rs Ld?- R
series v
Measured hcactancein Xc Xc Xc Ld? - Xc™
series v
. Resistance in 2 o1 2 Dl
Derived parallel Rp R+ (Xc*R™) Rp, Ld“- Rp
. Reactance in 2 /] 9 1
Derived parallel Xcp Xc + (R*Xc™) Xcp,  Ld*-Xcp
: Capacitance (1-1072). 2 e
Derived (farad) Cpf (314000-Xcp)” Cpf, Ld= - Cpf
Derived  Impedance seriesZs Sqrt(R? + Xc?) Zs, Ld? - Zs™
: Impedance N 21 p2 2 >
Derived varallel Zp (Xc*R)/sqrt(Xc*+R?)  Zp, Ld“ - Zp
Derived Phase angle Phase Arctan - (Xc - R) na na
(radians) angle
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Pre harvest
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https://youtu.be/IarZQFsDAiM
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Figure 6

Notched boxplots of phase angles and means (*) calcu-
lated from bioelectrical impedance analysis measure-
ments taken on the dorsal (A) and ventral (B) sides of
chum salmon (Oncorhynchus keta) at both the mouth of
the Yukon (downstream) (n=47) and 2000 km upstream
(n=40). Notches extend to =1.58 interquartile range/vh
and represent roughly 95% confidence intervals. Open
circles (O) represent outliers determined by a Grubbs test.

Electrical phase angle as a new method
to measure fish condition

M. Keith Cox (contact author)

Ron Heintz

Email address for contact author: Keith.Cox@ noaa.gov
NOAA-National Marine Fisheries Service

Alaska Fisheries Saence Center — Auke Bay Laboratories
11305 Glacier Hwy
Juneau, Alaska 99801
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Figure 7
Notched boxplots of phase angle means (*) for Pacific herring
(Clupea pallasii) (n=229) cap d during J: y, Febru-
ary, March, and April of 2007 in Sitka Sound, Alaska. Open
circles (O) rep outliers d. ined by a Grubbs test.
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Figure 8
Phase angles for postmortem adult pink salmon (Oncoryhn-
chus gorbuscha) (n=3) d every 10 mi for 5 days

while stored at temperatures <11°C.
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Figure 7

Notched boxplots of phase angle means (*) for Pacific herring
(Clupea pallasii) (n=229) cap d during J: y, Febru-
ary, March, and April of 2007 in Sitka Sound, Alaska. Open
circles (O) rep outliers d. ined by a Grubbs test.
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chus gorbuscha) (n=3) d every 10 mi for 5 days

while stored at temperatures <11°C.
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chum salmon (Oncorhynchus keta) at both the mouth of
the Yukon (downstream) (n=47) and 2000 km upstream
(n=40). Notches extend to =1.58 interquartile range/va
and represent roughly 95% confidence intervals. Open
circles (O) represent outliers determined by a Grubbs test.
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Figure 7

Notched boxplots of phase angle means (*) for Pacific herring
(Clupea pallasii) (n=229) captured during January, Febru-
ary, March, and April of 2007 in Sitka Sound, Alaska. Open
circles (O) represent outliers determined by a Grubbs test.
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Figure 8
Phase angles for postmortem adult pink salmon (Oncoryhn-
chus gorbuscha) (n=3) d every 10 for 5 days

while stored at temperatures <11°C.
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Notched boxplots of phase angles and means (*) calcu-
lated from bioelectrical impedance analysis measure-
ments taken on the dorsal (A) and ventral (B) sides of
chum salmon (Oncorhynchus keta) at both the mouth of
the Yukon (downstream) (n=47) and 2000 km upstream
(n=40). Notches extend to =1.58 interquartile range/vh
and represent roughly 95% confidence intervals. Open
circles (O) represent outliers determined by a Grubbs test.
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ary, March, and April of 2007 in Sitka Sound, Alaska. Open
circles (O) rep outliers d. ined by a Grubbs test.
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Figure 8
Phase angles for postmortem adult pink salmon (Oncoryhn-
chus gorbuscha) (n=3) d every 10 mi for 5 days

while stored at temperatures <11°C.
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Notched boxplots of phase angles and means (*) calcu-
lated from bioelectrical impedance analysis measure-
ments taken on the dorsal (A) and ventral (B) sides of
chum salmon (Oncorhynchus keta) at both the mouth of
the Yukon (downstream) (n=47) and 2000 km upstream
(n=40). Notches extend to =1.58 interquartile range/va
and represent roughly 95% confidence intervals. Open
circles (O) represent outliers determined by a Grubbs test.
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Figure 7

Notched boxplots of phase angle means (*) for Pacific herring
(Clupea pallasii) (n=229) captured during January, Febru-
ary, March, and April of 2007 in Sitka Sound, Alaska. Open
circles (O) represent outliers determined by a Grubbs test.

Measurements of resistance and reactance
in fish with the use of bioelectrical impedance
analysis: sources of error

M. Keith Cox (contact author)’
Ron Heintz'

Kyle Hartman?

Email address for contact author: Keith.Cox@noaa.gov

! National Marine Fisheries Service
Alaska Fisheries Science Center
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Figure 8
Phase angles for postmortem adult pink salmon (Oncoryhn-
chus gorbuscha) (n=3) measured every 10 minutes for 5 days
while stored at temperatures <11°C.
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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




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.




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




Harvest

Why iIs quality an issue.

o Shortens shelf life

o Value can decrease but only at the end
o Once quality is lost it is not regained

o Dock prices are low

Sample 1 Sample 2 Sample 3 Sample 4

\




Harvest

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

Measuring quality by smell

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




Harvest

Exploring the Uses of Bioelectrical Impedance Analysis to Quantify

bl vl Organoleptic Sensory Data in Farm-Raised Olive Flounder, Paralichthys
ROSENSTIEL SCHOOL of :
MARINE, ATMOSPHERIC . ___olivaceus ., _ I J AQUACULTURE

e 3 - Jack Colman®, Scott Zimmerman? Ronald H. Hoenig', John D. Stieglitz
& EARTH SCIENCE e ; - ; :
University of Miami - Rosenstiel School of Marine, Atmospheric, and Earth Science; Miami, FL
lj 2Safe Quality Seafood Associates, LLC (SQSA); Miami, FL

*E-mail: jxc2165@miami.edu
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Harvest

Degradation and quality

Different handling and species with salmon average
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Needs of the customer to use bioimpedance

Near real time




Device and driver

Better functionality
Smaller

714 ull & @

Tender-Long Form
&

Enter or Search for Product

Enter Boat Name or 5-Digit CFEC ID

Enter Tender Name or 5-Digit CFEC ID

District Location v

Catch Method -

# of Fish Bled

# of Fish NOT Bled

) i »

v D@ - -

Selected Product
Salmon sockeye whole

Tender Name OR 5- Digit CFEC ID
trina marie

Drift Net v
Nushagak v
Lot #

145

Internal Temp F:

32

Internal Temp F:

36

Internal Temp F:

33

Initials and Comments

Take Measurements

e iif »




Forms on Fire
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Future

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

Southern Cross
University

4 NSW Department of Primary Industries, Wollongbar, NSW 2477, Australia
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Future

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

Quality of
previously
frozen fish

15 Ducsky
Rockfish are
caught and
delivered to
processing
plant

They are split into
three groups of 5

Good
quality n=5

Immediately

Filleted into
10 fillets
and frozen

Y

Shipped to
OoSsu
Laboratory

Thawed and each
fillet was measured
at 100 different
frequencies

\

Medium
quality n=5

Held 4 days

A
) .
Filleted into
10 fillets

and frozen
)

P, |
Shipped to
osu
Laboratory

Thawed and each
fillet was measured
at 100 different
frequencies

Held 6 days

v

Filleted into
10 fillets
and frozen

A,

Shipped to
osu
Laboratory

Thawed and each
fillet was measured
at 100 different
frequencies




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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Application of Bioelectrical
Impedance Analysis to Detect Broiler
Breast Filets Affected With Woody .
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FIGURE 1 | Bioelectrical impedance analysis of whole breast filet.
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