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…is there a difference?
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Risk analysis / assessment

Biological/ecological effects…



The purpose of a risk assessment is...The purpose of a risk assessment is...
to use the best available scientific knowledge (both factual information 
and scientific theory) to provide technical support for decision making 
under uncertainty.

The purpose of an ecological risk assessment is...The purpose of an ecological risk assessment is...
to assess risk to non-human organisms, populations, and ecosystems.

Suter (2007)
Ecological Risk Assessment, 2nd Edition

Why a risk assessment?



Risk Assessment Methods Guidelines (2006, 2008, 20??)
Risk Assessment Tools (QBRAT + 5 species/groups)
Biological Synopses (many species)
Species Risk Assessments (plants, fish, invertebrates)
Pathway Risk Assessments (e.g., aquarium, shipping)
Products: Meeting proc, Tech reports, Primary pubs, etc.

Google: CEARA + DFO



Process of species invasion

prevention

opportunity for eradication
(early detection – rapid response)

adaptation / control

Management

Kolar & Lodge 2001
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nb: best to halt introductions rather
than established population
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Risk assessment process (QBRAT)Risk assessment process

Koops/Moore
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Therriault & Herborg 2007
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Solution: Use a Network of Experts

Problems: lack of data

vectors...

impacts...



Wrap-up



1.Meet to select most pressing candidates
2.Form team
3.Do/commission biological synopsis
4.Create and post survey
5.Meet to write RA
6.Send to int'l experts and others
7.Host peer review
8.Rework manuscript
9.Publish as CSAS paper

Steps in a "typical" CEARA RA



1.Vectors (magnitude + uncertainty)
Natural (drift, movement, hitchhiking)
Ballast / hull fouling
Aquaculture / fishing
Etc…

2. Impacts
Ecological
Genetic
Pathogens and fellow travelers

3.Potential distribution
Physiological tolerances
Ecological niche modeling

Components in a "typical" CEARA (sp) RA

- Expert surveys
- Biological synopses



Vectors
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Vectors



1.Ecological
2.Genetic
3.Pathogens and fellow travelers

Impacts (original format)



1.Physiological tolerances
2.Ecological niche modelling

Potential distribution



Tunicates

Styela clava
Ciona intestinalis
Botryllus schlosseri
Botrylloides violaceus
Didemnum sp. (vexillum)

Therriault, T.W., Herborg, L.-M., 2007. Risk assessment for two solitary and three colonial tunicates in 
both Atlantic and Pacific Canadian waters. DFO Can. Sci. Advis. Sec. Res. Doc. 2007/063: pp. iv + 64.



Vectors

Vector importance

Vector uncertainty

Expert survey results
(Corroborated by BS)



Impacts
Impact Level

Impact uncertainty

Expert survey results
(Corroborated by BS)



Genetic Algorithm for Rule-set 
Prediction (GARP) to predict 
suitable environments based 
on current known distributions 
on coasts

Styela clava



Styela clava

Final risk rating for pathogen or fellow travelerFinal risk rating for tunicate
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Ciona intestinalis

Final risk rating for pathogen or fellow traveler

Final risk rating for tunicate



Botryllus schlosseri

Final risk rating for pathogen or fellow traveler

Final risk rating for tunicate



Botryloides violaceus

Final risk rating for pathogen or fellow traveler

Final risk rating for tunicate



Didemnum vexillum

Final risk rating for pathogen or fellow traveler

Final risk rating for tunicate



Crabs

Carcinus maenas
Eriocheir sinensis

Therriault, T.W., Herborg, L.-M., Locke, A., McKindsey, C.W., 2008. Risk assessment for Chinese mitten crab 
(Eriocheir sinensis) in Canadian waters. DFO Can. Sci. Advis. Sec. Res. Doc. 2008/041: pp. iv + 33.

Therriault, T.W., Herborg, L.-M., Locke, A., McKindsey, C.W., 2008. Risk assessment for European green crab 
(Carcinus maenas) in Canadian waters. DFO Can. Sci. Advis. Sec. Res. Doc. 2008/042: pp. iv + 40.



Eriocheir sinensis (ecological niche modelling)

+ based on Asian distb’n
+ ballast water discharge



Eriocheir sinensis (survey results)
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Eriocheir sinensis
Impacts (survey results) Establishment

Risk
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Carcinus maenas



Carcinus maenas

Secondary spread

Primary introduction
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Carcinus maenas
Impacts (survey results)

Impacts

Risk



Probability of Introduction spread
Very HighHighModerateLowRare

Very Low
Es (mar)Low

Sc (E-W)
Ci (E)
Bs (E-W)
Bv (E-W)
Dv (E-W)
Cm (biod)

Ci (W)Moderate

Es (fw)
Cm (hab)

High
Dv (E-W)Very HighEcological 

Consequence

Summary of RA for tunicates and crabs

Styela clava (Sc) – clubbed tunicate
Ciona intestinalis (Ci) – vase tunicate
Botryllus schlosseri (Bs) – golden star tunicate
Botrylloides violaceus (Bv) – violet tunicate
Didemnum sp. (vexillum) (Dv) – pancake batter tunicate
Carcinus maenas (Cm) – green crab
Eriocheir sinensis (Es) – Chinese mitten crab



Issues / next steps
1. Impact often based on studies on unnatural 

habitat who cares? (i.e., what of natural communities?)

2.Update methods based on Parksville…
3. Involve policy and socio-economic people
4.Standardize methods for vectors
5.Upcoming:east/west coasts for shipping

smallcraft
6.CAISN II: Niche modelling

Uncertainty



thanks








