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Case Study at
an invasion -
“hotspot”

“Early Detection” Monitoring
-Detect presence early in establishment of non-indigenous populations
(i.e., at low abundance/limited distribution).
-Management/response possibilities; useful in system-wide assessments.

- Technical Challenge
— Find “rare” before it is common.
(not specific to one path of introduction [vector], and general to all NIS)

- Technical Issue
— Efficiency (ultimately, cost). Finding “rare” takes effort.

- Research Goal
— Develop and recommend monitoring model elements that could become a network.
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Lake Superior
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Adult size ~ 5 mm
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Overall Objective

Case Study Approach

: All elements combine to develop

: principles that inform

a generalized model approach

: to early detection monitoring of

: potentially invasive species ;
: within vulnerable coastal ecosystems

.
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Duluth-Superior Harbor/
St. Louis River Embayment



Case Study Approach

Analyses and Modeling

Tests/Comparisons
of Search “Strategies”

Gather
Extensive Study
Area information

On Habitats
and Conduct
“Oversampling”
Of Biota

Evaluate where
and how to sample

Quantitative and geospatial analyses



Case Study Approach

Species-area
curves

Detection
Probabilities

Gear and
optimization

Analyses and
Modeling

Search Strategies

Study Area

Biological performance metrics
Sample performance analyses

Logistic
regression
analyses

GIS-based,
spatial
analyses of
vectors,
habitat, and
species



Simple Lessons of Case Study

1. Maximize sampling EFFORT to detect early, when rare
-non-detection issues are foremost
-you get what you design for

2. Cover SPACE

-Best if spread over space is strong at “macroscopic” and
“microscopic” scales

-Mix of gears/microhabitats is advised
-Can partition effort to gain some efficiency in detection
-More space may be better than repeated sampling at a set of sites

3. Always pay attention to TAXONOMY
-use vouchers, experts, DNA



1. More sampling effort Is better



Species-area (effort) theory

40 —

- Widely distributed species detected quickly.

- Increasing effort needed to detect rarer taxa.

20 -Get lucky sometimes. But to achieve consistent high

probability of detection for “rare” species, it takes more
effort.

-Can we find sampling efficiency (“smart-sampling”),
to reduce effort?
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2. Cover the space



USGS

Adult size up to 50 mm
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Detected ~1999
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Unique environmental

situation % Lake Superior
O

-0
O O
O
Asian Clam
Corbicula fluminea
O Absent
0 1 2 4Mies | @ Present
| 1 | 1 | | 1 1 |




Species - Area by Depth Class
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2a. Can bias sampling to achieve optimal
effectiveness and/or efficiency in effort,

given some system knowledge



Optimal gear mix? Fish
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Case Study Approach

Duluth-Superior Harbor/
St. Louis River Embayment

: Principles that inform

: a generalized model approach

: to early detection monitoring of

: potentially invasive species :
: within vulnerable coastal ecosystems

1. More sampling effort is better
2. Cover the space
3. Pay attention to taxonomy
With sufficient site specific knowledge,
Can refine search space
Can exercise sampling bias to
gain some efficiency

Additional case study area benefits:
-can specify effort/cost for defined
probability of detection;
-provide design options to specified criteria
-can also provide an
effective assessment/communication tool
to show status, spread or
check prevention/restoration success
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What’s next?

Conduct additional full case studies with oversampling
strategy, testing concepts in different situations.

Have provided preliminary designs for continuing in DSH,
Sault St Marie, Thunder Bay (USFW conducting pilots)

Discuss and establish network-level design criteria.

(Must build in possible response options)

GLRI Action Plan goal is network by 2014.



