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What is Risk?

 Merriam-Webster: 
Possibility of loss or injury
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Risk Assessment

1) Hazard 
Identification

2) Hazard 
Assessment

3) Risk 
Management & 
Communication

4) Risk Review 
and Reporting

(Copp et al. 2008)Uncertainty



Aquatic Invasive Species (AIS)

 A nonindigenous aquatic species that, if 
introduced into an ecosystem, may cause 
harm to Hawaiʻi’s economy, environment, 
human health, or public safety and welfare. 
(HIBP 2016)
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Biosecurity Management 

 Biosecurity: 
measures taken to 
manage risk from 
invasive species 

 Permits to Import-
Hawaiʻi
Department of 
Agriculture

 Benefits vs. Risk
 List high-risk AIS

(HIBP 2016)



Risk Assessment Tools 
(RATs)
 Screening Level 
 Systematic series of questions
 Semi-quantitative
 Repeatable
 Defensible 
 Time efficient
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Methods

 Four Tools Tested
 Hawaii Marine Invasive Species Risk Assessment 

(MIRA)
 Canadian Marine Invasive Screening Tool (CMIST)
 Freshwater Fish Risk Screening Kit (FISK) v2
 Aquatic Species Invasiveness Screening Kit (AS-

ISK)

Impact

Organism Risk of Invasiveness



Which Tool is Best?: 
Evaluation Criteria

Ability to predict varying 
levels of invasiveness

Ease of Use

Time



Species Tested

Pterygoplicthys multiradius
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Oncorhynchus mykiss
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Hawaii 
Marine 
Invasive 
Species 
Risk 
Assessment 
Tool (MIRA)



Canadian Marine Invasive Screening Tool
(CMIST)

 Designed and tested for Marine Invertebrates, 
but suitable for other organisms



Canadian Marine Invasive Screening Tool
(CMIST)

 Designed and tested for Marine Invertebrates, 
but suitable for other organisms



Fish 
Invasiveness 
Scoring Kit 

(FISK) & 
Aquatic 
Species 

Invasiveness 
Screening Kit 

(AS-ISK)



Fish 
Invasiveness 
Scoring Kit 

(FISK) & 
Aquatic 
Species 

Invasiveness 
Screening Kit 

(AS-ISK)

Statistics
Scores

BRA Score 15.0
BRA Outcome -

BRA+CCA Score 9.0
BRA+CCA Outcome -

Confidence 0.67



Results- MIRA

Species
Invasive 
History

Invasive 
in 

Hawaii
MIRA Score             
(350 max) Tier

Long-Fin Armored Catfish 
(Pterygoplicthys multiradius) Yes Yes 309 (High) 1- very high risk
Rainbow Trout              
(Oncorhynchus mykiss) Yes No 257  (High) 1- very high risk
Nile Tilapia                           
(Oreochromis niloticus) Yes No* 311 (High) 1- very high risk
Kanda                                                    
(Osteomugil engeli) No Yes

151 
(Medium) 1- very high risk

Ayu                                              
(Plecoglossus altivelis) No No

158 
(Medium) 1- very high risk

O'opu Akupa                                       
(Eleotris sandwicensis) No No

101 
(Medium) 4- minor risk



Results- CMIST

Species
Invasive 
History

Invasive in 
Hawaii

CMIST Score    
(1 to 9)

Long-Fin Armored Catfish 
(Pterygoplicthys multiradius) Yes Yes 6.5
Rainbow Trout              
(Oncorhynchus mykiss) Yes No 3.5
Nile Tilapia                           
(Oreochromis niloticus) Yes No* 4.88
Kanda                                                    
(Osteomugil engeli) No Yes 4.34
Ayu                                              
(Plecoglossus altivelis) No No 2.9
O'opu Akupa                                       
(Eleotris sandwicensis) No No 3



Results- FISK

Species
Invasive 
History

Invasive in 
Hawaii

FISK Score
(-15 to 57)

Long-Fin Armored Catfish 
(Pterygoplicthys multiradius) Yes Yes 36

Rainbow Trout              
(Oncorhynchus mykiss) Yes No 11

Nile Tilapia                           
(Oreochromis niloticus) Yes No* 36

Kanda                                                    
(Osteomugil engeli) No Yes 11

Ayu                                              
(Plecoglossus altivelis) No No 10

O'opu Akupa                                       
(Eleotris sandwicensis) No No 8



Results- AS-ISK

Species
Invasive 
History

Invasive in 
Hawaii

ASISK 
Basic Score          
(-20 to 68)

ASISK Climate 
Change Score          
(-32 to 80)

Long-Fin Armored Catfish 
(Pterygoplicthys multiradius) Yes Yes 44 46
Rainbow Trout 
(Oncorhynchus mykiss) Yes No 28.5 20.5
Nile Tilapia                 
(Oreochromis niloticus) Yes No* 43 47
Kanda                             
(Osteomugil engeli) No Yes 20 24
Ayu                                    
(Plecoglossus altivelis) No No 14 10
O'opu Akupa
(Eleotris sandwicensis) No No 15 9



Which Tool is Best?
MIRA

• Ease of 
questions

• Ability to input 
Native

• 3-5 hrs

CMIST
• Potential for 

invasiveness 
detection

• 2-5 hrs

FISK

• Question 
guidance

• 1 point 
difference 

• 2 hrs*

ASISK
• Climate 

change
• Larger gap for 

threshold
• 2-7 hrs

Screening 
Level RATs



Main Findings
 Effort and Time- comparable
 CMIST- scoring best detected varying levels of 

invasiveness (i.e. Kanda and Trout)
 Eliminate FISK
 Further Assessment

 Climate matching, Pathway and Facility 
Assessment

 Management suggestions to HDOA
 Need to be Validated for Hawaiʻi- peer reviewed and 

published
 Larger and more taxonomically diverse sample size 



Questions?

State of Hawaii, DLNR, DAR, AIS Team, Brian Neilson, Justin Goggins, Kendall 
Tucker, Daniel Lager, Kimberly Peyton, Eva Schemmel, Glenn Higashi, Annette 
Tagawa, Scott Godwin, David Gulko, Rachael Wade
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