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Risk Assessments and Screening Tools 
for Invasive Species 

• Risk assessments 

– Likelihood of being invasive 

– Likelihood  of successful:   

• Introduction, survival, reproduction, and spread 

– Identifies likely consequences 

• Screening tools 

– Quickly assess large suite of species 

– Classes species as low, medium or high risk  

– Provides managers with actionable information 



The Fish Invasiveness Scoring Kit  
(FISK) 

• Concept  

– Adapted from the Australian Weed Risk 
Assessment (WRA)- Pheloung et al. (1999) by 
Copp et al. (2005) for FW fishes 

– “Weedy” species are likely to be “weedy” in 
novel environments 

– Excel spreadsheet with VisualBasic code: 

• Number of questions remains the same (49) 

• Questions and some scores altered 

• Format improved and ‘certainty’ assessment added 



Florida-FISK Title Screen 



Florida-FISK Species List 



The Fish Invasiveness Scoring Kit  
(FISK) 

• 49 questions in total 
–  Biogeography 

• Domestication/cultivation 

• Climate and distribution 

– Invasive History 
• Introductions/establishment 

• Impacts 

– Biology and ecology 
• Undesirable traits 

• Feeding guild 

• Reproduction 

• Dispersal 



Biogeography: Climate & Distribution 



Invasive History: Impacts 



Biology/Ecology: Reproduction 



Florida-FISK Outcomes 

• Question scoring 

– Each response assigned 
a numerical value 

– Some questions are 
weighted 

 

• Total score 

– Sum of response values 

– Range (-11 to 54) 
depending on responses 

– determines risk category 

 



Evaluating FISK in Florida 

Objectives 
1) Score the fish species 

introduced to peninsular 
Florida using UK calibration 

2) Calibrate score thresholds 
for Florida  

3) Compare FISK scores and 
calibrated thresholds for 
Florida, Mexico, Japan and 
the UK 



Applying the FISK in Florida 

• In total, 98 fish species 
have been introduced 
(excl. dubious reports) 

• Refined and modified 
current FISK to enhance  
clarity and widen 
climatic applicability 

• Assess the 98 species 
– Up to 4 assessors 

– Multiple scores (assessor 
variability) 
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Evaluation 

• Compare scores 
– FWC regulatory status 

– USGS database 

– Shafland et al. 2008 

• Assessor Variability 
– Range of scores 

• Evaluate components 
– Questions 

– Guidance 

– Scoring 



Assessor Variability 
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Calibration 

• FishBase 
• Survey 

– n = 25 “experts” 
– Rate each species 

• Low Risk 
• Medium Risk 
• High Risk 
• “Don’t Know” 

• Adjust score thresholds 
– Sensitivity 
– Specificity 
– Define “low risk” threshold 

 



Objective 2: Calibrate FISK for Florida 
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1-Specificity 

AUROC Analysis 
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AUROC analysis and Youden’s Index 

• Evaluate 

– AUROC value > 0.5 

– Fishbase best match 

– Precautionary worst 

• Calibration 

– Youden’s index value 

– Maximize value by 
 changing threshold 

– Score ≥ 15 for Fishbase 

–  Score ≥ 12 High Risk 
only 

Category Threshold Youden’s Index 

FishBase 15 0.73 

High Risk 12 0.56 

Precautionary 6 0.39 
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                             Questions? 


