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Disclaimer 

 

This information is preliminary and is subject to revision. It 

is being provided to meet the need for timely best science. 

The information is provided on the condition that neither the 

U.S. Geological Survey nor the U.S. Government may be 

held liable for any damages resulting from the authorized or 

unauthorized use of the information. 

Matthew B. Laramie, US Geological Survey 

Forest and Rangeland Ecosystem Sciences 

Center, Boise, Idaho; mlaramie@usgs.gov  
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ÅWhat is eDNA? And eDNA Methodology 

ÅProject Goals, Challenges & 

Accomplishments 

ÅeDNA Sample Sites 

ÅIntegrating eDNA in CJHP 

ÅData Sharing 

ÅConclusions 
 

What is eDNA? 

ÅEnvironmental DNA (eDNA) is dissolved or 

cell-bound DNA that persists in the 

environment 

ÅNaturally sloughed cells, excretions, 

decaying tissue 

ÅCan be collected & concentrated   

ÅLimited persistence in freshwater 

ÅBroken down by UV, bacterial & mechanical 

digestion 
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DNA detectability in freshwater according to time, under 

natural conditions (Dejean et al 2011) 

 

What is eDNA? 

 

ÅAn effective, ósight-unseenô-detection tool for aquatic 
systems  

 

ÅIncreased sensitivity over traditional methods 

 

ÅCost-effective method of monitoring habitat connectivity & 
species distribution 

 

ÅArchived samples allow for future screening for additional 
species 
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eDNA Methodology 

Direction of flow 

eDNA Methodology 

Collect water at 

sample points 
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eDNA Methodology 

Collect water at 

sample points 
Filter water to 

concentrate DNA 

1. 2. 

eDNA Methodology 

Collect water at 

sample points 
Filter water to 

concentrate DNA 

Use qPCR with species-  

specific primers & probe 

1. 2. 

3. 
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eDNA Methodology 

Collect water at 

sample points 
Filter water to 

concentrate DNA 

Use qPCR with species- 

specific primers & probe 

Screen PCR product  

for target sequence 

1. 2. 

3. 4. 

Project Goals  

1. Develop and test molecular assay to detect presence of 

spring-Chinook DNA in filtered water samples 
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Project Goals  

1. Develop and test molecular assay to detect presence of 

spring-Chinook DNA in filtered water samples 

 

 

2. Conduct eDNA sampling throughout Methow Sub-basin 

ÅeDNA-based distribution vs known/modeled 

distributions 

 

Project Goals  

1. Develop and test molecular assay to detect presence of 
spring-Chinook DNA in filtered water samples 

 
 

2. Conduct eDNA sampling throughout Methow Sub-basin 

ÅeDNA-based distribution vs known/modeled 
distributions 

 

3. Conduct eDNA sampling throughout Okanogan Sub-
basin (US & CAN) 

ÅPre-hatchery release (baseline distribution) 

ÅMonitor re-colonization 
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1. Design species-specific primers & probe 

2. Acquire library of genetic quality fin-clips 

3. Screen against target species tissue 

ÅChinook (throughout geographic range) 

4. Screen against non-target tissue 

ÅClosely related fish  

 

Project Challenges & Accomplishments  

Project Challenges & Accomplishments  

 

 

Limitations 

ÅAssay is species-specific 

ÅRequires temporal and/or spatial 

sampling considerations to target spring-

Chinook 
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Temporal and spatial sampling 

 
 

 

 

Vaseux Creek, BC CAN June 20, 2012 

Temporal and spatial sampling 

 
 

 

 

Vaseux Creek, BC CAN August 16, 2012 
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Temporal and spatial sampling 

 
 

 

 

Salmon Creek, WA USA  August 14, 2012 

Project Goals  

 

 

Å49 Sites throughout  

Methow & Okanogan  

Sub-basins 
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Project Goals  

2) Methow 
 

ÅPurpose: demonstrate 

effectiveness of eDNA 

detection of spring-

Chinook in large UCR 

watershed 

ÅSampling completed in 

2012 

ÅAnalysis in progress 

(expected completion 

Spring 2013) 

Project Goals  

2) Methow 
 

Å33 sites  

Å2 sampling events 

ÅJune-August 2012 

Å3 1-L water samples per 

site x event = 198 total 

samples 

ÅH2O temperature (C) 

ÅGPS coordinates (UTM) 
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Project Goals  

3) Okanogan 
 

ÅPurpose: Baseline survey 

of spring-Chinook 

presence in Okanogan 

Sub-basin 

Åpre-hatchery release 

ÅSampling completed in 

2012 

ÅAnalysis in progress 

(expected completion 

Spring 2013) 

Project Goals  

3) Okanogan 
 

Å16 Sites 

Å2 sampling events 

ÅJune-August, 2012 

Å3 samples per site x event 

= 96 total samples 

ÅH2O temperature (C) 

ÅGPS coordinates (UTM) 
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Project Goals  

3) Okanogan 

Focus 

ÅPotential for spring-

Chinook re-

colonization 
ÅBarriers 

ÅHabitat requirements 

ÅAccessibility 
ÅRoad crossings 

ÅTurnouts 

Site accessibility 

Sites easily accessible (road crossings, turnouts) 

Salmon Creek, WA USA 
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Project Goals  

3) Okanogan 
 

 

ÅHyp: Rapid & cost-

effective 

ÅPrioritize resources & 

efforts 

ÅMonitoring 

 

 

Project Goals  

3) Okanogan 
 

USA 

ÅOkanogan River  

ÅSalmon Creek  

ÅNorth Fork Salmon Creek 

ÅWest Fork Salmon Creek  

ÅOmak Creek 

ÅBonaparte Creek  

ÅNine Mile Creek 
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Project Goals  

3) Okanogan 
 

USA 

ÅOkanogan River  

ÅSalmon Creek  

ÅNorth Fork Salmon Creek 

ÅWest Fork Salmon Creek  

ÅOmak Creek 

ÅBonaparte Creek  

ÅNine Mile Creek 

= OBMEP ANNUAL SITE 

Project Goals  

3) Okanogan 
 

CANADA 

ÅInkaneep Creek  

ÅOkanogan River 

ÅVaseaux Creek  

ÅShuttleworth Creek 

ÅShingle Creek 


