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Rapid Response to 2020 Salmon Thiamine “Pandemic”

1. Symptom Tracking: Winter Run Thiamine Treatment Experiment 

2. Testing: Broad scale egg surveillance to identify vulnerable popn’s

4. Develop Treatments: Different salmon runs have different needs

3. Identify the cause:  Marine food web and freshwater response

5. Flattening the curve or surge: Evidence for end of pandemic?
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1.  Experimental treatment

Thiamine injection (N=30) No thiamine injection (N=30)

2.  Egg thiamine measurements

(N=30) (N=30)

10g 10g

4.  Survival & early development

Measure time to eye, silver eye, time to hatch, [chorion 
movement; UCD] hatching success, size and age at hatch

By Treatment

3.  Spawn & track females by treatment

5.  Egg thiamine analyses
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6.  Early life stage threshold analysis
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7.  Secondary effects of low thiamine 
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Modified from M. Meek 2020

1. Symptom Tracking: Winter Run Treatment Experiment 
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Thiamine Injections were wildly successful
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What level is too low for early life survival?

Total Egg Thiamine (nmol/g)

Photo: Sarah Baird, UCD

Figure courtesy Heather Bell, UCD
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2. Testing: Broad scale egg surveillance to identify vulnerable popn’s
Proportion of Chinook Salmon Eggs with Different Levels of Thiamine
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3. Identify the cause:  Are anchovies the villain?

Anchovies produce thiaminase, an enzyme that breaks down B1

Early evidence salmon in 2019 narrow diet only anchovy 
[not squid, krill or rockfish] 

Fishing industry partners and CDFW Ocean Salmon Project 
collected and stored salmon stomachs in 2020 for gut 
content analysis.  

2020 stomachs (N=337) dominated by anchovy (65%), 
empty (20%), Krill (7%)

Ongoing efforts to measuring thiamine, thiaminase, and 
stable isotopes in salmon prey from 2019 and 2020 
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Sardines, juvenile 
rockfish

Krill, 
copepods

squid

Top 
predators

3. Identify the cause:  Reconstructing diet with stable isotopes 

Figure from Madigan et al. 2012

Isoscape of Marine Food web of California Current

9



3. Identify the cause:  Reconstructing diet history using eye lenses 

δ¹³C

δ¹⁵N

δ34S

Freshwater Marine

Adult salmon lifetime diet reconstruction 

Bell-Tilcok et al. 2021

Photo: Jim McKinney
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4: Treating eggs with thiamine when adults can’t be injected

Ch
an

ge
 in

 E
gg

 T
hi

am
in

e 
(n

m
ol

/g
) 

Change in Egg thiamine between no treatment and high treatment

Sample ID



5. Flattening the curve or surge: Evidence for end of pandemic?

Proportion of Chinook Salmon Eggs with Different Levels of Thiamine
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Considerations for salmon fisheries
• Hatchery practices
• Natural production
• Survival and maturation at sea
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