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eDNA allows 
for the 
earliest 
possible 
detection

eDNA

The longer a species goes un-
noticed - the more it will cost to 
manage it and the greater the 
harm!



HOW CAN eDNA BE 
USED?

• SPECIES DETECTION

• RARE (ENDANGERED/THREATENED)
• EARLY DETECTION OF INVASIVES
• ANIMAL (FISH & INSECTS) AND PLANTS

• BIODIVERSITY SURVEYS
• COMMUNITY COMPOSITION
• SPECIES ASSEMBLAGES

• BEHAVIOR e.g. SPAWNING, MIGRATION



Decaying fish

Scales

Feces

Mucus

All shed material contains 
genetic material.

All we need for PCR is a 
single cell.

eDNA from aquatic systems



eDNA from terrestrial systems



FIELD COLLECTION AND PROCESSING

Collect
Concentrate

In Filter
Extract Amplify Detect



PCR analyzer Inserting the PCR tray 



Control  DNA

Chaumont River Water Samples French Creek Water Samples

QA Duplicates QA Duplicates

PCR

Samples 11 and 22 are tap 
water

The difference between qPCR and Digital PCR 
(next gen) is the number of duplicates you have. 
There are arguments for both (the more duplicates 
you have – the more sensitive the signatures - the 
more you risk detecting some half digested DNA a 
seagull pooped out.

Either way you will detect the target genetic 
sequence from CO1 gene.



# of copies of target 
DNA found in well 

Control 
DNA

DNA in 
water 
samples

Labs are expressed in two different 
ways.

• Number of copies of species 
specific eDNA sequences in each 
sample.

• And via amplification plots



PCR Amplification Plots

Goby (ORD & SRD) Goby (ORD & SRD)

Amplification 
Threshold

Other
Non-Target DNA

Red = Control DNA
Green = Target DNA found 
in water sample



THE OVERALL PICTURE
Species OSD SRD CRD FCD SRU OSU CRU FCU

Bighead carp (Hypophthalmichthys nobilis)

Black carp
(Mylopharyngodon piceus)

Grass carp
(Ctenopharyngodon idella)

Silver carp
(Hypopthalmichthys molitrix)

Northern snakehead
(Channa argus)

Round goby
(Neogobius melanostomus)

Lake Herring
(Coregonus artedi)

Rock bass
(Ambioplites rupestris)

I I I I

I

1st impassible barrier on 
each stream

I I

I

Additional 
Species Include:

 Tench 
 Tubenose goby 
 Asian swamp eel 
 Rusty crayfish



BLACK RIVER WATERSHED

Source: Rogers, Yerdon, 2021-22



We have collected hundreds of 
samples from multiple Priority 
Conservation Areas throughout the 
region.

Sites are selected based on water 
connectivity or habitat-based.



2 0 2 3
Po te ntia l (He m lo ck Wo o lly 
Ad e lg id ) Te rre stria l e DNA 
Sam p le  Site s

Primary Site s
1. South Sand y Cre e k
2. Winona State  Fore st *
3. Salmon Rive r Falls *
4. Altmar State  Fore st *
5. Camp  Ze b re  *

Backup  Site s
7. Black Pond  WMA
8. Lake vie w WMA
9. Battle  Hill SF



THANK YOU 

BRITTNEY ROGERS 
Brittney.rogers@tnc.org

ROB WILLIAMS 
rwilliams@tnc.org
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