
Chinook Salmon, Ichthyophonus Research,
and Community Engagement

Zachary Liller
Jayde Ferguson

Fred West

3 October 2023 – YRDFA Meeting – Anchorage, Alaska

Scott T. Walter
Keith Herron
Holly Carroll

1



2

We acknowledge and respect the Indigenous communities that 
continue to steward the lands across Alaska and the world. We are 

privileged to live and work with Indigenous peoples through this project.
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Ichthyophonus 
Research on Yukon 

River Chinook Salmon
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Fish health has implications on management, survival of returning fish, and spawning 
success for Alaskan and Canadian Chinook salmon stocks. In extreme situations, poor fish 
health of can contribute to food insecurity and loss of cultural connections to salmon.

From 2019 to present:
Variable run sizes falling below lower bound of escapement goals throughout the drainage (most notable in 
2021, 2022, and 2023 were record low runs. 5



Escapement Goal Performance

• Failure to meet spawning escapement goals 
starting in 2019, coincided with discrepancy 
between inseason estimates of abundance 
at Pilot Station sonar and estimates at Eagle 
sonar. 

• Ichthyophonus – associated en route 
mortality is the leading hypothesis to 
explain the recent-year differences between 
Canadian-origin run size estimates.

• It is imperative to quantify potential loss of 
fish in-river across run sizes and 
environmental variables for future and 
current management of Chinook salmon

Minimum 
escapement goal 

42,500

preliminary
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Local and Western Knowledge
No visible infection

Visible infection

Salmon infected in the marine 
environment

Infected fish enter river, but 
most are not yet diseased (sick). 
Only lab tests can detect lightly 
infected fish in the lower river.

Fish sickness appears to peak midriver and hearts and 
flesh may show visible signs.

Fish sickness increases throughout the migration and 
progress faster when fish are under stress. Fates of sick 
Chinook are variable.

Upriver fishermen report harvested Chinook rarely have 
visible signs of Ichthyophonus in heart or flesh

Lack of heavily infected fish in the upper river suggest en 
route mortality occurred downriver. 7



Historical Ichthyophonus infection prevalence

- 2020: Stan Zuray noted disease infection exceeding 25% and “many” 1,000-spot hearts in subsistence harvests. ADF&G confirmed Ichthyophonus in a sample of 10 
Salcha River carcasses.
- 2021: ADF&G sampled 200 representative fish from Pilot Station test fish harvest and USFWS sampled Chinook salmon harvested opportunistically in small mesh 
gillnets near Rapids.

8



Annual Sample Sizes

2022: 202
2023: 156
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2022: 200
2023: 180

2022: NA
2023: 90

2022: 50
2023: NA

Totals
2022: 452
2023: 426
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 Preliminary Results

• 2023 samples are currently being tested, and results are not yet available.

• Summaries of 2022 and 2023 results are anticipated by spring of 2024, and we are open to sharing 
these results with YDRFA through handouts, presentations, or special meetings.

• Ichthyophonus-associate en route mortality remains the most likely hypothesis to explain why some 
Chinook salmon observed entering the Yukon River are not making it to their spawning grounds in 
Alaska or Canada.

In both study years we have seen evidence of 
fish with light, moderate, and severe infection at 
all locations. Many researchers have united to 
help determine the biological impact of these 
infections, how infection interacts with other 
health stressors, and what we can do to 
effectively  monitor and address this issue in the 
future.

White spots 
on heart of a 
sick fish
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Next Steps

• 2023 samples will be processed in the lab during the upcoming fall and winter.

• 2022 and 2023 data analysis will occur, and preliminary findings will be summarized.

2024 is the final year of the current three-year study
Preparations for 2024 field season will include extensive community outreach and coordination.

We plan to attempt sampling at all four locations pending local support and partnerships
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Important Future Analyses
1) Evaluate for evidence of mortality due to Ichthyophonus, 

by comparing results from middle and upriver sites

2) Determine how fast disease 
progresses between lower 
and middle river sites

3) Determine the 
disease severity that 
results in mortality
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Community 
Engagement
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Tribal Council Coordination

Tanana Tribal 
Council

Requested support of study

Orchestrated distribution of study fish to communities

Discussing results with tribal councils in 2024

Rampart Village 
Council

Fort Yukon Gwichyaa Zhee 
Tribal Government
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Local Fisher
Knowledge, Expertise, and Involvement

Charlie Campbell

Ruth AlthoffStan Zuray

Josh Cadzow

Joe Zuray

Earl Cadzow



Fish Distribution for 
Subsistence Use

Fish with Ichthyophonus SAFE 
for human and dog consumption

Distributed to: Pilot Station, 
Tanana, Rampart, Fort Yukon, 
Eagle City and Tribe, Canadian 
First Nations (via Canada Dept. 
of Fisheries and Oceans)
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YRDFA Spring 2023 News Article 
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Fall 2023 News Article
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Working Together to Monitor Health
of Yukon River Salmon 

Community engagement
Ichthyophonus
Egg condition

Kidney disease
Thiamine vitamin deficiency

Paralytic shellfish toxins
Heart stress
Heat stress

Juvenile locations
Ichthyophonus laboratory trials
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2024
Plans
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Community Visits

Spring 2024 – Tanana, Rampart, Fort Yukon

Co-interpret and discuss preliminary results

Foundation for respect and incorporation of Indigenous, 
Koyukon, and Gwich’in knowledge and priorities
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Multiple Views

Indigenous
+

Local
+

Western

Greater understanding 
of fish health, 

populations, and 
preservation
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Community-Based Fish Health Monitoring

Fish condition, Ichthyophonus, symptoms

Local monitoring exists for over 2 decades

Picture-based detection of Ichthyophonus?
Photo credit: ANSEP Allison Heaslet 
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Questions to 
Communities
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Questions to Yukon River Communities

How would you like to hear results in 2024?

Interest in an Ichthyophonus workshop at the spring 
YRDFA meeting?

Interests and ideas for collaborating with FWS and / 
or ADF&G in fish health and monitoring?
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Thanks!
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Scott T. Walter – USFWS
scott_walter@fws.gov

Zachary Liller – ADF&G
zachary.liller@alaska.gov



EXTRA 
SLIDES
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How to Report Sick Fish

The ADF&G Fish Pathology Section 
monitors and controls fish disease 
statewide – Contact the lab directly 
to report sick or diseased fish. 
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