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Assessing the risk of species invasions

Great Tsunami increased marine debris abundance and variety
Marine debris carries coastal invertebrate species
Prioritized species lists created for monitoring

Species watch lists per state and province



Canadian Marine Invasive Screening Tool
(CMIST)

* Screening tool that evaluates risk based on invasion likelihood and impacts

e Scored from low (1) to high (3) risk on 17 questions:

* Present status in the area
* Rate of introduction

e Survival

* Establishment

e Spread

* Impact

* Scores range from 1 (low risk) to 9 (high risk)



Canadian Marine Invasive Screening Tool
(CMIST)

 Example impact question:
What level of impact could the species have on habitat in the assessment area?

[1] Low or no impact
[2] High impact in few areas or moderate impact in many areas
[3] High impact in many areas

* Each question scored qualitatively for certainty
* Amount of reliable information available
* Scorer experience with the species



Canadian Marine Invasive Screening Tool
(CMIST)

Each species scored by at least two biologists

Species list from Japanese tsunami debris created by Dr. Jim Carlton and the
taxonomist team

164 invertebrate species assessed

Species evaluated for each of 5 regions



Canadian Marine Invasive Screening Tool
Study Regions

Spalding et al. (2007) BioScience 57(7)



Canadian Marine Invasive Screening Tool
(CMIST)

JTMD life history database

Life history information compiled from global and Japanese literature

* Includes native and non-native locations, vectors, reproduction details,
habitats, environmental tolerances, impacts, natural controls, species that
are known associates

* Information gathered using a set search protocol

* Will be publically available online once complete



Ten highest risk species

B Mollusca
™ Bryozoa
. Annelida
Crustacea
w8' ¥ Cnidaria
s € B Echinodermata
® 6- < r B Chordata
%5- s -
0 4
33
.
1

Photos from iucngisd.org, cabi.org, invasions.si.edu, marlin.ac.uk, and Kishikawa (2011)



Ten highest risk species
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Photo by Jody Shields, via cabi.org

Mytilus galloprovincialis

Photos from iucngisd.org, cabi.org, invasions.si.edu, marlin.ac.uk, and Kishikawa (2011)



Ten highest risk species
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Photo by Dann Blackwood, via iucngisd.org

Didemnum vexillum

Photos from iucngisd.org, cabi.org, invasions.si.edu, marlin.ac.uk, and Kishikawa (2011)



Ten highest risk species
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Photo from iucngisd.org

Asterias amurensis

Photos from iucngisd.org, cabi.org, invasions.si.edu, marlin.ac.uk, and Kishikawa (2011)



Ten highest risk species
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Photo from iucngisd.org

Hemigrapsus sanguinensis

Photos from iucngisd.org, cabi.org, invasions.si.edu, marlin.ac.uk, and Kishikawa (2011)



Ten highest risk species
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Photo by IFREMER, via cabi.org

Crassostrea gigas

Photos from iucngisd.org, cabi.org, invasions.si.edu, marlin.ac.uk, and Kishikawa (2011)



Many species are already present
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Photos from iucngisd.org, cabi.org, invasions.si.edu, marlin.ac.uk, and Kishikawa (2011)
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High risk species -
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Photos from iucngisd.org, cabi.org, invasions.si.edu, marlin.ac.uk, kotobank.jp, De Blauwe (2009), Tilbrook (2012), and Kishikawa (2011)



High risk species -
Gulf of Alaska
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#4. CMIST score: 3.51




High risk species -

Gulf of Alaska

Hydroides ezoensis

Annelida

Photo by Kishikawa (2011)

#5. CMIST score: 3.47



High risk species -

Gulf of Alaska

Photo by Matthieu Leray, via invasions.si.edu

#7. CMIST score: 3.30

Ampithoe valida

Crustacea
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High risk species —

Northern Fijordland
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Photos from iucngisd.org, cabi.org, invasions.si.edu, marlin.ac.uk, kotobank.jp, sci.hokudai.ac.jp, Kupriyanova et al. (2015), De Blauwe (2009), Tilorook (2012), and Kishikawa (2011)



High risk species —

Northern Fijordland

Chthamalus challengeri

Crustacea

Photo from kotobank.jp/word/1 7 7 £/ /R-32721

#5. CMIST score: 3.22



High risk species —

Northern Fijordland
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Photo by Melissa Frey, via invasions.si.edu

#6. CMIST score: 3.17
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High risk species —

BC, Washington, and Oregon
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High risk species —

BC, Washington, and Oregon

B Mollusca

Crepidula onyx

Photo by G & Ph Poppe, via invasions.si.edu

#6. CMIST score: 3.26



High risk species —

BC, Washington, and Oregon

Photo from Uchida (1925)

#7. CMIST score: 2.92

Eutima japonica

B Cnidaria




High risk species —

BC, Washington, and Oregon

B Mollusca

Hiatella orientalis

Photo from hasangulesci.com

#8. CMIST score: 2.83
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High risk species —

Northern California
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Photos from iucngisd.org, cabi.org, invasions.si.edu, kotobank.jp, sci.hokudai.ac.jp, Kupriyanova et al. (2015), De Blauwe (2009), hasangulesci.com, Uchida (1925), Tilbrook (2012), and Kishikawa (2011)



High risk species —
Northern California
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CMIST score: 3.53




High risk species —

Northern California

Phascolosoma scolops

Photo by Hiroshi Kajihara, via sci.hokudai.ac.jp

#8. CMIST score: 3.15
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High risk species —

Northern California
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Annelida

Photo from Kupriyanova et al. (2015)

#10. CMIST score: 2.88
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High risk species —

Hawaii
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Photos from iucngisd.org, cabi.org, invasions.si.edu, kotobank.jp, sci.hokudai.ac.jp, Tilbrook (2012), and Kishikawa (2011)



High risk species —

Hawaii

Photo by Gail Ashton, via invasions.si.edu

#6. CMIST score: 4.07

Caprella mutica

Crustacea




#7. CMIST score: 3.76

High risk species —

Hawaii

Tricellaria inopinata

Photo from De Blauwe (2009) via invasions.si.edu
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High risk species —

Hawaii

B Mollusca

Teredo navalis

Photo by Dr. Luisa Borges, via invasions.si.edu

#10. CMIST score: 3.50



Interpretation of CMIST scores

Equal weight given to invasion likelihood and
possible impact

Impact scoring is based on known impacts

Species without known impacts, due to lack
of previous invasion history or lack of study,
are scored lower

Species not in the top 10 may not be low risk

Continued monitoring is recommended



Summary

Many well-known global invaders found on Japanese tsunami debris
CMIST evaluates risk based on invasion likelihood and impacts
Prioritized lists per region focused on species that are not already present

Continued monitoring is necessary because species not assessed as high risk
may not be low risk

Next steps: risk scoring for algae species
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