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Presentation Outline

ÅShare current AIS monitoring research

ÅDiscuss regional AIS monitoring initiatives



Primary Sources

ÅHoffman et al. 2011. Effort and potential 
efficiencies for aquatic non-native species 
early detection. Canadian Journal of Fisheries 
and Aquatic Sciences68, 2064-2079.

ÅTrebitz et al. 2017. Early detection monitoring 
for aquatic non-indigenous species: 
Optimizing surveillance, incorporating 
advanced technologies, and identifying 
research needs. Journal of Environmental 
Management 202, 299-310



Options for Finding the Needle

ÅDetection is only 
άŜŀǊƭȅέ ƛŦ ƻǊƎŀƴƛǎƳǎ 
are found while still 
few and  localized 
(i.e., rare).

ÅRare organisms are 
inherently difficult to 
find



What to Monitor 

ÅWhat to Monitor

ïTarget Species 
aƻƴƛǘƻǊƛƴƎκ ά!ŎǘƛǾŜέ 
Surveillance

ÅLook for a needle

ïBroad Spectrum 
aƻƴƛǘƻǊƛƴƎκ άtŀǎǎƛǾŜέ 
Surveillance

Å[ƻƻƪ ŦƻǊ !ƴȅǘƘƛƴƎ ǘƘŀǘΩǎ 
not hay



Where to Monitor 

ÅWhere to Monitor

ïConsider

ÅEcology 

ÅKnown ranges

ÅPathways
ïNeedles occur in hay 

bales, not alfalfa bales



How to Monitor

ÅNo survey can provesomething 
absent

ÅGoal should be reasonable 
certainty that effort was 
sufficient to detect rare species

ÅEarly Detection can be 
resource intensive
ïRisk v. resources

ÅSampling Design
ïUsually random (stratified 

cluster) or grid (spatially 
balanced) 

ÅWhen Detection becomes 
easier, control becomes harder

Like searching for a needle using point-
intercept design



Species-Effort Curves

ÅHow many times do you 
need to look before you find 
all of the different types of 
needles?
ïTo detect 95% of:

ÅZooplankton- 750 
samples

ÅBenthic inverts- 150 
samples

ÅFish- 100 samples

Source: Hoffman et al. 2011. Effort and potential efficiencies for aquatic non-native species early detection. Can. J. Fish.
Aquat. Sci. 68, 2064-2079.



What to Look For
ÅLook for an organism directly 

or indirectly?
ïEntire organism v. eDNA

ÅTaxonomic approach
ïLimited effectiveness and efficiency

ïάDƻƭŘ {ǘŀƴŘŀǊŘέ

ÅeDNA
ïEfficient and Effective

ïLimitations
ÅOrganism alive or dead?

ÅQuantification?

ÅDNA persistence?



eDNA

ÅTwo eDNA based approaches:

ïDNA target marker approach

ÅPCR-based

ÅSpecies-specific primers

ïDNA barcoding

ÅDetermine base-pair sequences

ÅCompare against reference 
sequences in database (e.g., 
GenBank)

ÅMetabarcoding examines 
sequences across a broad number 
of taxa

Zebra mussel gel



Assessing Survey Performance

ÅAspects to assess include:

ïdetection probability attained for a given effort 
(i.e., sensitivity)

ïefficiency with which detection is achieved, 

ïuncertainty in the survey outcome

ÅQuantifying and communicating why you 
ŘƛŘƴΩǘ ŦƛƴŘ ǘƘŜ ƴŜŜŘƭŜ



Conclusions

ÅThe effort required for high-probability, early 
detection of aquatic non-native species is 
substantial

ÅProper sampling design can increase 
efficiencies

ïFor early detection,  targeted area/stratified 
cluster sampling (SCS) is (relatively) more efficient

ÅConsider and communicate uncertainty

ïCreate rarefaction curves



Regional AIS Surveillance Program 


