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What is environmental DNA?

Organisms leave transient 
biological signatures in their 
environments. Feces, mucus, or 
tissues can be deposited into 
aquatic environments. Or the 
organisms can be collected 
directly.

These signatures can be detected
and using modern molecular 
techniques like DNA sequencing 
or qPCR, we can detect these 
transient signals and infer the 
presence of an array of species







Ways we currently use eDNA

EDUCATION WHAT’S IN OUR WATER? WHAT WAS IN OUR WATER?





Species-at-risk

Invasives

Communities
eDNA methods can answer many questions about aquatic ecosystem biodiversity

Invasive species

Communities
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Early Detection – Rapid 
Response

Aquatic eDNA monitoring 
for invasive species

Dr. Jacob Hambrook



• 592 samples collected in 
2023

• 20 invasive 
species/species at risk 
and health-related 
targets assessed

• Repeated for two 
additional years



Targets we’re testing for now

Mussels

Lake Sturgeon

Arctic grayling

Athabasca Rainbow trout
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Alberta 
Detection

• In August of 2016 positive 
detections for whirling 
disease were found in 
Johnson Lake, Banff. 

• Four watersheds have 
been confirmed infected 
by the Canadian Food 
Inspection Agency (CFIA)



Consumed by T. tubifex

Infecting Salmonid fish



Phylogenetic results 

• Previously described T. tubifex 
groupings, consistently separate 
into distinct groups when 
analysed phylogenetically. 

• This separation is consistent for 
16s, 12s and CoxI genes/regions.
• Placement along trees vary 

CoxI phylogenetic tree of reference NCBI sequences and representative Alberta aquatic 

oligochaete species, emphasizing T. tubifex sequence distinctions.





Community assessment



Questions?



Simon Jarman

Routine

Exciting

Currently unavailable Practical now

Quantification

Alpha Diversity

Unknown Species Identification

Beta Diversity

Gamma Diversity

Known Species 

Identification



Concentration of DNA from organism of interest

MetabarcodingqPCR

Is it important to quantify the organisms of interest?

Do you want to know about more than one organism?

Is it helpful to establish baseline data to evaluate future change?
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