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Objectives of the workshop:

Identify the methods for modelling the distribution of VMEs 
that would be most appropriate for use within ICES advice

Detail ‘required’ and ‘desirable’ criteria in data, model 
techniques, display of results, validation and performance

Develop clear standards for recording the caveats and 
assumptions inherent in the modelling method

Review and recommend a set of criteria, similar to the existing 
ICES benchmarking system for regional fish stock assessments, 
under which new and existing predictive habitat models can be 
used for ICES scientific advice related to the distribution of 
VMEs



Model types and usefulness for VME









Example template and code

https://github.com/ices-eg/WKPHM



Recommendations

• Transparency in data and methods
• Clearly state the objective of the PHM 
• Include all available data that meets criteria and 

standards
• Collect independent data to validate model 

predictions
• Include existing and new models in developing 

ICES management advice
• Facilitate communication between science and 

management
• Develop a systematic approach to PHM in ICES



What to model (x & y variables)?
• Single taxa
• Multi-taxa
• Density hotspots
• Indicators
• Diversity

Presence/absence 
always better than 

presence only
Region Transects

with rocky 
habitat

Transects 
with coral

Gulf of 
Alaska

35% 30%

Aleutian 
Islands

63% 60%

Bowers 
Bank

42% 47%

Eastern 
Bering Sea

19% 13%

64.5%

35.5%

• Feasible mechanism
• Model reduction 
• Often forced to use 

proxies for 
important variables



How to model (method)?
• Determined somewhat by data availability
• Maximum Entropy v. Statistical v. Machine Learning

Sponges Corals



Problems with spatial patterns in the data



Accounting for unknown variables using spatial 
random fields (sdmTMB) – Pacific Halibut

Modeled
group

R2 (no spatial 
term)

R2 (w/ spatial 
term)

Large halibut 0.07 0.53

Small halibut 0.13 0.33

Thompson et al. in review



Model 
Fits to 
Independent 
Data

Presence/Absence models

Abundance models (AI only)



Topics for discussion/lessons learned?

• The data is the only thing that matters

• Model predictions generally robust to method

• Validation is key to transmitting to management



Conclusions/Suggestions

• Most seamounts in the N Pacific have not been 
systematically surveyed
– Mostly presence data from bycatch or targeted visual surveys
– Shelf and slope relationships may not be applicable

• Both presence and absence data are needed from well 
designed surveys

• Substrate or proxies are the most important variables to 
know for coral and sponge SDM

• There are well thought out and reproducible guidelines for 
building SDM from the literature (beyond this ICES report)
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