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Variable climate-driven shifts projected for Pacific 

communities

Implications for the predators and fisheries they support?

Morley et al. (2018) Plos ONE
NOAA



Albacore tuna



Complex predator-prey interactions for pelagic predators

Albacore consume 
>300 species

globally

Hardy et al. (2023)
Fish & Fisheries
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Trait-based analyses are on the rise

Green et al. 2022 Proceedings B

As foragers, we don’t see taxa…. 
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behavior

Water column 
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Traits mediating pelagic predator-prey interactions 

Activity patterns
(e.g. diel migration)

Body
size

Physical & 
chemical defenses

Habitat 
type

Body
shape

Coloration
Nutritional 

value

Green (2026) Navigating to Solutions



Trait-based predictions for prey tracking

Climate regime
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Objective:

Develop and test a framework for integrating trait-based prey 
interactions into forecasts of predator redistribution

Hindcast
Forage conditions 
under past climate 

states in the CCLME

Forecast
Predator 

redistribution 
under future 

scenarios

Data synthesis
Database of traits
relevant to pelagic 
predator foraging



Pelagic Species Trait Database

Morphology

Nutritional
quality

Population 
status

Habitat &
behaviour

• 43 traits from 532 species in 211 families globally

• adult and juvenile life stages

338 75 88 31

Gleiber et al. (2024) Scientific Data
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Collection Methods

Online 
resources

Morphometric
measurements

Nutritional quality
analysis

Literature 
search

Gleiber et al. (2024) Scientific Data



Horizontal habitat

Vertical habitat

Diel migration

Seasonal migration

Aggregation behavior

Habitat  & Behaviour

Gleiber et al. (2024) Scientific Data



Vertical habitat

Adult & juvenile data

Data gaps

Adult data only

Gleiber et al. (2024) Scientific Data



Countershading

Silvering

Transparency

Physical defenses

Body shape (length:height)

Morphology

Gleiber et al. (2024) Scientific Data



Body shape (SL:TL ratio)

Adult & juvenile data

Data gaps

Adult data only

Gleiber et al. (2024) Scientific Data



Lipid content

Protein content

Energy density

Nutritional quality

Gleiber et al. (2024) Scientific Data



Lipid data available

Data gaps

Species in Database Gleiber et al. (2024) Scientific Data



Database users by country
200 users across 30 countries



Trait applications
15 published studies across 9 regions



Simplify complex diets into trait guilds

Trait applications

Hardy et al. (2023) Fish & Fisheries

>300 prey sp. 9 habitat guilds



Score taxa on # of preferred 
traits:

Coastal
Silvered

Countershaded
Undefended

Non-transparent
Shoaling/schooling

Protein-rich
Energy-rich

Non-diel migrants

YUMMY LESS YUMMY YUMMINESS INDEX

Quantify trait-based diet electivity

Trait applications

Gleiber et al. (2024) Ecological Indicators



Predict quality and distribution of prey field

Trait applications

Gleiber et al. (in preparation)



Extension to other predators 
Trait applications

High overlap between 
diet composition and 

trait database

Bizzaro et al. (2023) Frontiers in Marine Science; Gleiber et al. (2024) Scientific Data



Link environment, diet, and predator condition

Trait applications

Prey quality
(fat, energy)

Body quality
(weeks-months)

Energy reserves
impact population

Product quality

Cat 
Nickels
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Explore drivers of nutritional quality

Trait applications

Krug-MacLeod et al. (in press) Fisheries Oceanography



Explore the 
Pelagic Species Trait 

Database and Research 
Products

Thank you
stephanie.green@ualberta.ca
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