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Whirling Disease
• Fish disease caused by parasite Myxobolus cerebralis
• Under correct conditions leads to ≥90% mortalities in salmonid 

populations
• Affects species differently

Alberta Environment and Parks

Clinical signs:
• Blackened tail
• Shortened operculum 
• Sloped skull
• Primarily kills susceptible young



Myxobolus cerebralis

A polar capsule - Myxozoan

A nematocyst in a cnidocyte - Cnidarian



Life Cycle
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Fish Pathogens



Pathology

James et al., 2021

Healthy rainbow trout spinal tissue 

Infected rainbow trout spinal tissue 
from Crownest River 



History and Spread
• European origins
• Brought to North 

America via stocking
• Well-established in 

Alberta—four 
watersheds declared 
positive by CFIA

• Recent BC detections

Government of Alberta



Parks Canada

Recent British Columbia Detection

Photo by Ho at The Canadian Press



Issues with Traditional Methods of Detection

• Sentinel fish cages
• Labour intensive

• Electrofishing
• Labour intensive
• subtractive

• TAM water filtrations
• Microscopy
• Labour intensive
• Time sensitive

Marie Veillard
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Quantitative PCR Assay and Environmental 
Monitoring

• qPCR assay for environmental detection
• Can be used for worms, TAM filtrations, 

eDNA

• Non-lethal early detection
• Can be used pre-establishment in fish 

population
• Combats problems in previous slide

Dani Jakovljevic



Temperature Threshold for Parasite Release 
from Worms
• El-Matbouli et al., 1999 

• Period of 10-17° C required for TAM release
• James et al., 2021 in Crowsnest River

• Up to 96% of time spent in this threshold



Worm Analysis

• Tubifex tubifex
• Density can impact fish 

infection prevalence 
• Novel phylogenetic groupings 

reveal information on parasite 
transmission
• Five subspecies

Dani Jakovljevic
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Tubifex 
subspecies 
defines 
transmission

Turnbull et al., under review



Thesis Work

T3

Susceptible salmonids

10-17 ° C 
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Methods - Worm Metabarcoding

• Assess biodiversity and identify multiple species in one sample
• Will be used to assess worm communities
• Looking for T3 allows prediction of spread intensity and region

Sean T. Bresnahan



Methods - eDNA

• Growing in use
• One sample can be used to test for 

countless organisms including plants 
or animals

• Early detection of M. cerebralis 
possible 

Chloe Christenson



Significance in Alberta

• Crowsnest indicates rainbow trout 
population decline (James et al., 
2021)
• Other populations not yet determined 

• World class fisheries
• Economic effects on guiding industry

Jason Gibson



Going Forward
• Clean Drain Dry programs
• Continue monitoring for spread and 

impact
• Whirling disease is dynamic

Dani Jakovljevic
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