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WHAT IS eDNA?

• Environmental DNA is genetic material 
(short DNA fragments; [ca. 80 – 250 bp; 
shed from skin, urine, feces, mucus, or 
dead cells] in nonliving components of 
the environment (e.g. soil, sediment, or 
water).

• A mixture of potentially degraded DNA 
from many different organisms. 



THE PROMISE OF eDNA

• eDNA detection of invasive 
carp in the Illinois River

• A “revolutionary”, “silver-
bullet” approach to sampling 
cryptic, rare, or difficult to 
detect species

• Effective Selectivity 

• Improved Sensitivity 

• Reduced effort and costs



THE PROMISE OF eDNA



THE VALUE OF eDNA TO FRESHWATER TURTLE 
CONSERVATION

•  60% of turtles are threatened or extinct

• We know little about most of them!

•  13% are DD or NE – we know little about all 
of them!



THE VALUE OF eDNA TO FRESHWATER TURTLE 
CONSERVATION



THE VALUE OF eDNA TO FRESHWATER TURTLE 
CONSERVATION



THE VALUE OF eDNA TO WOOD TURTLE 
CONSERVATION



THE VALUE OF eDNA TO WOOD TURTLE 
CONSERVATION

Turtle Occupancy eDNA Occupancy

Naïve Occupancy 0.46 (38, 54) 0.43 (36, 51)

Detection Probability 0.88 (58, 98) 0.55 (38, 71)

Occupancy Probability 0.54 (31, 76) 0.55 (29, 78)

Direct comparison of 
VES & eDNA survey 

results confirms 
eDNA is nearly as 
good as VES for 

determining 
occupancy! 



THE VALUE OF eDNA TO WOOD TURTLE 
CONSERVATION

Where and when you survey matters
eDNA is ~2-7X cheaper than 

conventional surveys
• $51 per sample v. $362 survey

• $308 per site v. $733 per site



THE VALUE OF eDNA TO SPOTTED TURTLE 
CONSERVATION



STATUS ASSESSMENT AND CONSERVATION PLAN 
FOR THE SPOTTED TURTLE IN THE EASTERN U.S.
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THE LIMITATIONS OF eDNA

• Sources of error – method and process error

• Factors affecting eDNA half-life

• eDNA generation - ecology and physiology of the source 
material (biomass, type of organism, etc.)

• eDNA degradation – UV, pH, temperature, DNAases
(microbial activity)

• eDNA dilution – system volume and/or discharge, 
distance from source, settling/trapped in sediments

• PCR inhibitors – tannins, etc.



SAMPLING SPOTTED TURTLE eDNA



A HIERCHICAL APPROACH TO SAMPLING SPOTTED 
TURTLES AND THEIR eDNA



CONCURRENT TURTLE AND eDNA SAMPLING 

Aquatic trap plots 

• 4 trap-nights per site

• Collect 

environmental & 

weather variables

eDNA Sampling
• Filter four 2-liter 

water samples per 
site: 3 samples and 
1 field blank

• Collect 
environmental & 
weather variables



SPOTTED TURTLE AND eDNA DETECTION AND 
OCCUPANCY

eDNA Occurrence Prob. 

at a Site

Water Depth (m)
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Water Temperature (C°)
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???



ESTIMATING ABUNDANCE: BUILDING A STANDARD 
CURVE
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NEXT STEPS???

• Use Mesocosm experiments to evaluate same and other factors that 
influence eDNA occupancy for eDNA concentration(copy number?)

• Develop reference curves for factors that influence eDNA detection of 
concentration. Model relationships among those factors and turtle 
abundance.

• Develop field-based assessments of eDNA concentration using turtle 
sampling network for same and others factors that influence eDNA detection 
and occupancy

• Develop field-based eDNA concentration model related to primary factors 
influencing turtle abundance and eDNA detection
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