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Invasive Species

Strategic Plan

=

=@ The planis a method

for conducting arisk
assessment for the
purposes of a rapid (1-
2 weeks) response
The over-riding
objective is to prevent
new invaders from
arriving and surviving
In Ontario.
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Step 1 -
Probability of invasio
Golden Mussel:

Assessed by estimating

probabilities of 4 stages:

Arrival — asse
likelihood
through p

Survival —
arrived, wh
of its surviv

Establish
of not onl
‘., ~ in
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agsiment Process — A four-
tep process

Stages of Invasion

Category
Very High
High
Moderate
Low

Very Low

Definition

Probability estimated to be 96-100%.
Probability estimated to be 61-95%.
Probability estimated to be 41-60%.
Probability estimated to be 6-40%.

Probability estimated to be 0-5%.



MEliAssessment Process — A four-
tep process

Impacts

Step 2 - Category Definition
. Very High A critical impact; extensive disruption to
Predicted ImpaCtS of Negative the factor in question that is irreversible.

Golden Mussel A significant impact; widespread
. y . , : disruption to the factor in question that
By estimating pc al High Negative persists over time or is likely not

Impacts at Se reversible.
including b ‘ A measurable widespread impact;

. Moderate widespread disruption to the factor in
natural reso Negative guestion but reversible or of limited
- , severity or duration.
chemical and A measurable limited impact; disruption
parameters, an Low Negative to the factor in question but reversible or
impacts bas
literature revie Very Low

limited in time, space or severity.
Little measurable impact; consequences
can be absorbed without additional

Negative :
management action.
" A positive impact; improvement of the
Positive or ) : : ;
neutral factor in question or no discernible

impact.



Assessment Process — A four-
step process

Step 3 - Potential RIS

The impact rankings Probability of Invasion
from Step 2 can be
combined with the
probabilities in

Very
Low

using arisk mat EERIE - ! | |
-' High

produce a fina = I N

voderate SN i —

potential ri Low [
of invasion. | Very Low

risk matrix tha
the potentia
high (red), mc

Very

Low Moderate Higher High
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Step 4 - An estimatia
uncertainty for each
probability and estimatec
Impact.
The definiti
certainty c
probabilitie
stage of inv

level of i
(

Ing certainty

Uncertainty
Category Definition
: Little or no scientific information; no
Very High :
supporting data.
Limited scientific information:;
circumstantial evidence.
Moderate level of scientific
Moderate information; first hand,
unsystematic observations.
Substantial scientific information;
expert opinion.
Extensive scientific/systematic
Very Low information; peer-reviewed data
sources/information.

High

Low



1. Probability of Invasion
of Golden Mussel
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Ontario

Global distribution of Asian Clam (shaded area) often associated with Golden Mussel, shown with closed circles. Asian
Clam is also established in isolated areas of Ontario in Lake Erie and Lake St. Clair. Red stars are native ranges of Golden
Mussel (China, Taiwan, Cambodia, Vietnam).
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Stage 1 - Probabilit
The potential donor

South America (Arge
Bolivia, and Brazil).

Southeast Asia where it

For Ontario
Lakes basin
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Brebability of Arrival/Survival

Ballast Water
(contir -

China
Japan
Vietnam 63
Thailand 37
Cambodia 6

South America

Argentina 112

Brazil 88
|

Uruguay 14
= Paraguay 10

Bolivia 1



REGIONS

Of the 2 most likely SA is the
because:

It is closer to Great La
Ocean than Asia via the




Yrobability of Invasion
by Golden Mussel

Stage 2 — Probalk

According to ing climate
. e
Donor Region

Recipient Region Arctic & Antarctic  Cold-temperate  Warm-temperate Tropics

Arctic & Antarctic _ Medium
Cold-temperate Medium ~ High Medium
Warm-temperate Medium B  Vedium

Tropics Medium

rding

- _ Donor Region
Recipient Region _
Freshwater Brackish water Salt water

Brackish water Medium

Salt water
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FAlgorithm: Euclidean

Number of matches

Climatch w1.0
Invazive Animals CRC . . .
ABARES 2008 . . . N
. i L = o
Climatch results for Limnoperna fortunei in Ontario based on Climatch stations in Japan.
The number of matches for each climate symbol (0 to 10, 10 being most similar climates)

shown in legend.




Algorithm: Euclidean

Number of matches

Climatch wi.o .
Invazive Animals CRC L e o T
ABARES 2003 )

Climatch results for Limnoperna fortunei in Ontario based on Climatch stations in South
America. The number of matches for each climate symbol (0 to 10, 10 being most
similar climates) shown in legend.
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Surface Water Temperature °C
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Surface Water Temperature (degrees C)

a0

25

4]
<@

[y
N

=
s

Great Lakes Average GLSEA {1024) Surface Water Temperature

(http://coastwatch.glerl.noaa.gov)

— Lake Superior
— Lake Michigan
- Lake Huron

— Lake Erie
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==16.5C threshold
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settlement/establishent in relation to

latitude
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Lake Michigan
Lake Simcoe

Lake Huron
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Currently, <4°C
spread of Golden

In Ontario

At current predicted
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ONCLUSIONS

Pathway of introduction Probability of arrival Level of certainty
Ballast Water
Overland Transport

Probability of surviva
——

Ecology/Physiology Probability of survival Level of certainty
- Chemical (pH, Ca, etc)
Physical (temperature)

Prol

moderate

. [

Probability of

Criteria establishment

Level of certainty

Reproducing potential
Maintaining population Moderate

Prob

Pathways Probability of spread Level of certainty
Primary
Secondary Moderate




of LOW probability

evelopment from 0-16°C
uctive temperature (t.op,) — literature 16-

rates between t,,, & 20-27°C (e.g. Lake
t high 20°C; mean high 23°C; highest






