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Herbivores and their Diet



Integrating eDNA into the 
Impact Assessment Workflow
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Jefferson Salamander Inventory



Standardizing the Sample Units



Ecologists
DON’T PANIC!



(There is going to be plenty of expertise 
needed to interpret data like this.)

Ecologists
DON’T PANIC!



Scalability: Inventory Integration

Snapshot in time 
at one site



Snapshots in 
time at one site

Scalability: Inventory Integration



Snapshots in time at multiple sites

Scalability: Inventory Integration



 Landscape Connectivity & Linkage
 Species Habitat Interactions
 Existing Ecological Potential (seed banks and propagule 

availability)
 Disease Dynamics
 Invasive Species Detection

Scalability: Inventory Integration



Policy Perspectives

Legislative and Policy Areas Potentially Affected by 
eDNA in southern Ontario

• Species at Risk and Their Habitats
• Species and Biodiversity Assessments
• Invasive Species

• eDNA Policy discussion is in its infancy!



Species at Risk Uncertainties

• SAR listing has occurred with such rapidity that some 
distributions are not adequately documented 

• Example 1 – site in landscape with ANSI’s, NEP lands, ESA’s, 33 SAR on 
record within 3 km of site; however bats, invertebrates, small mammals and 
nocturnal species typically under-documented and mostly not listed

• Example 2 – SAR that have modified their behaviour in response to human 
activities and are now lodged in anthropogenic as well as natural habitats

• Example 3 – SAR that migrate between habitats, with detection often 
constrained by unusual weather patterns 

• Strategic eDNA sampling will help fill these gaps



Species Status Lists

• Regional and local status lists affect day-today 
planning and conservation decisions

• Example 1 - comprehensive status updates using traditional survey 
methods are not cost-effective for many biota; status lists may not be 
updated for 10-20+ years; status lists are routinely challenged as not 
current or science-grounded

• Example 2 - Restoration planning requires a ‘living’ understanding of 
regional and local species and habitat; species decisions based on out-
moded status information undermines restoration objectives

• Example 3 – traditional sampling methods for aquatic ecosystems are 
being displaced by more efficient eDNA tools (AIS)

• Strategic eDNA sampling will provide cost effective  
and science-grounded tracking of species status



Invasive Species

• Invasive species now permeate most ecosystems 
but knowledge of their presence, abundance and 
importance is still not adequate

• Example 1 – correlation of plant invasions with soil ecologies requires 
intricate microcosm studies to link causes and effects (e.g. earthworms, 
myrmecophytes, garlic mustard etc.)

• Example 2 – human transportation activities provide active vectors for 
disease, pathogens and pests, with multi-billion $ annual consequences

• eDNA already provides effective tools to establish 
baselines on invasive species, and will support 
investigations of ecosystems that are being invaded



Status of eDNA Development for 
Applications (after Kelly et al, 2014)

Application Capability of Genetic Tools Stage of Development

Invasive species 
detection and 
monitoring

Presence, abundance, and 
distribution of invasive species

Demonstrated; not 
adopted by agencies

Endangered 
Species detection

Presence, abundance, distribution 
and range limits of Species at Risk

Theoretical; use has 
not been 
demonstrated

Species 
biodiversity
assessment

Presence, abundance,
distribution and diversity of fishes, 
marine mammals, invertebrates, and 
highly mobile species

Theoretical; use has 
not been 
demonstrated

Environmental 
baselines

Species richness and diversity of 
ecosystems over time

Potential; under 
development

Water quality and 
safety

Presence and abundance of indicator 
species for water quality and 
biological contaminants

Demonstrated; not 
adopted by agencies



Cautionary Tale & Hopes

• Better technological tools won’t necessarily be 
entrenched into policy 

• Example – human fecal steroids in contaminated water are more reliable 
indicators than fecal coliforms in extreme environments (hot or cold); they 
were quantified against traditional coliform sampling methods in the early 
1970’s, but are still not widely utilized or entrenched in water quality 
standards. 

The great hope for eDNA – real progress in setting 
baselines and monitoring efficiency, ‘living’ 
accounting of biodiversity and environments
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Potential Benefits:

 Sensitivity – reduces potential for false negatives; out of 
season sampling; indirect sampling through 
‘environmental samplers

 Costs – inventory costs reduced; speed up inventory, 
invest more time assessing impacts, mitigation, and 
restoration strategies

 Speed – primer development can be limiting step, but 
once available data processing is quick and can provide 
real-time assessment of species dynamics

 Repeatability – anyone can sample, and much more 
repeatable than traditional approaches

 Scalability – standardized sampling procedures can be 
scaled across space and time


