
Invasive species
eDNA Biomonitoring 
Research → Operation
PATRICK HUTCHINS - US GEOLOGICAL SURVEY NORTHERN ROCKY MOUNTAIN SCIENCE CENTER
ADAM SEPULVEDA - US GEOLOGICAL SURVEY NORTHERN ROCKY MOUNTAIN SCIENCE CENTER

JIM BIRCH – MONTEREY BAY AQUARIUM RESEARCH INSTITUTE

U.S. Department of the Interior
U.S. Geological Survey



Photo: D
avid

 Britton/USFW
S

Photo: Ryan Hagerty/USFW
S

Photo: Sam
 Stukel/USFW

S



DetectionPrevention Response

We are here

> >
Program 

Assessment
Decision 
Making



Right 
Tool

Right 
Time

Right 
Place

Chance of 
Successful 
Detection



“Macro” Tools
(e.g. fishing)

Molecular Tools
(e.g. eDNA)

Advantages Detection is deterministic… Yes = Yes

Few ways to false positive

Large time/space integration

Low time/money investment

High Sensitivity

Compromises Large investment (usually)

Many ways to false negative

Small time/space integration

Detection is probabilistic… Yes = p(Yes)

Nuance/uncertainty in interpretation

Large time/space integration



74 - 149
plankton tow 

samples

2 - 30
eDNA 

samples

E.G. when target is rare: 
Sample effort to achieve 95% prob detection in at least 1 sample…

Winder M, Sepulveda AJ, Hoegh A (2022) An initial assessment of 
plankton tow detection probabilities for dreissenid mussels in the 
western United States. Management of Biological Invasions 13(4): 
659–678

Sepulveda AJ, Amberg JJ, Hanson E (2019) Using environmental 
DNA to extend the window of early detection for dreissenid 
mussels. Management of Biological Invasions 10(2): 342–358
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Sepulveda, A.J., Birch, J.M., Barnhart, E.P., Merkes, C.M., Yamahara, K.M., Marin III, R., Kinsey, S.M., 
Wright, P.R. and Schmidt, C., 2020. Robotic environmental DNA bio-surveillance of freshwater 
health. Scientific Reports, 10(1), p.14389.



• Improve trust in 
eDNA methods, 
results, & 
communication

• Improve eDNA 
detection 
technology

• Reduce impacts 
and costs of 
invasive species



Hajibabaei 2022 
https://doi.org/10.1016/j.tree.2022.06.015

Establish lab protocols and set 
lab performance baselines
• 20+ USA & CAN labs
• 4-phase intercalibration 
exercise

• Establish baselines & test 
against complexities



Automation = Improved Repeatability






Example Workflow and 
Communication Plan



Type 1 error

Type 2 error



Contacts:

Adam Sepulveda
ASEPULVEDA@USGS.GOV

Patrick Hutchins
PHUTCHINS@USGS.GOV

mailto:ASEPULVEDA@USGS.GOV
mailto:PHUTCHINS@USGS.GOV


R = Responsible
A = Accountable
C = Consulted
I = Informed
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