Traits-based Insights into Pelagic Food Webs
under Climate Change

_ﬂ%ﬁ &Almage Greg Lecoeur

AT’
P
/

Stephanie J Green', Miram Gleiber!, Zack Tandy', Alana Krug-Macleod', Elizabeth A Daly?, Elan
J. Portner3, C. Anela Choy3, Natasha A. Hardy', Zachary Roote’, Caitlin J. Morganson’, Iris
George', Cindy Matuch’, Cole B. Brookson', Barbara A. Muhling?, Owyn Snodgrass?, Travis
Richards? and Larry B. Crowder*

rjp ) SCRIPPS wsnrurion
JICA| UNIVERSITY OF @y @ OCEANOGRAPHY
© ALBERTA e UCSanDiet




Variable climate-driven shifts projected for Pacific
communities

Sea Surface Temperature Anomaly (SSTA)
May 2015

Projected shifts in
distributions for
303 west coast
species by 2100
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Morley et al. (2018) Plos ONE

Implications for the predators and fisheries they support?
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Complex predator-prey interactions for pelagic predators

Albacore consume )
>300 species T
globally

Hardy et al. (2023)
Fish & Fisheries




Predicting predator redistribution

Relate past Infer future species
environmental distribution
conditions and from predicted

species distributions environmental change




Predicting predator redistribution

Relate past Incorporate Infer future species
envir_o.nmental _>effect.of predgtor- — distribution
conditions and prey interactions from predicted

species distributions on abundance environmental change
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Traits could inform foraging in new
contexts
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Trait-based analyses are on the rise
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Traits mediating pelagic predator-prey interactions

Habitat Activity patterns Physical & Body Body
type (e.g. diel migration) chemical defenses size shape
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Water column ] Aggregation Nutritional
Coloration ggreg

position behavior value

Diet selection (A/N)
Green (2026) Navigating to Solutions



Trait-based predictions for prey tracking

Probability of prey trait
in predator diet

Cool WEIn Cool Warm Cool
Climate regime Green (2026) Navigating to Solutions



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




Pelagic Spemes Trait Database
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» 43 traits from 532 species in 211 families globally
e adult and juvenile life stages
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Gleiber et al. (2024) Scientific Data
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Collection Methods

Total height (body + fins)

Total height

Online Literature Morphometric Nutritional quality

resources search measurements analysis

Gleiber et al. (2024) Scientific Data
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Order

Perciformes
Oegopsida
Scorpaeniformes
Myctophiformes
Decapoda
Pleuronectiformes
Aulopiformes
Amphipoda
Stomiiformes
Octopoda
Gadiformes
Clupeiformes
Argentiniformes
Tetraodontiformes
Euphausiacea

Vertical habitat
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Adult & juvenile data

Adult data only

Data gaps
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Gleiber et al. (2024) Scientific Data
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lipid
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energy
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Nutritional quality

Lipid content
Protein content
Energy density

Gleiber et al. (2024) Scientific Data



Order
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Database users by country
200 users across 30 countries

Number of Users




Trait applications
15 published studies across 9 regions

Oceanologia, 67 (1)/2025, 67111
Polish Academy of Sciences
Institute of Occanology
Open access article r
https: / /doi.org/10.5697 /USFE4011

Climate change and its effects on the marine food web

with a concentration on the pelagic fishery in the
northern Arabian Sea

Imtiaz Kashani~, Sher Khan Panhwar, Kishwar Kumar Kachhi

Marine Pollution Bulletin

Journal of
Biogeography

RESEARCH ARTICLE (& OpenAccess  (© ®

Composition and Functional Diversity of Juvenile
Groundfish Assemblages in the California Current

Ryan Gasbarro g%, Jarrod A. Santora, Megan Cimino, Adena Schonfeld, Steven J. Bograd
Elliott L. Hazen, Brian K. Wells, John C. Field

Volume 217, August 2025, 118029 Home > Coral Reefs > Article

A critical review on ocean acidification
driven by disinfection by-products

discharge from ships' ballast water
management systems: Impacts on
carbon chemistry

Inside the mesophotic zone: taxonomic and
trait diversity of epifauna associated with
black coral forests across an oceanic
archipelago

Research | Published: 08 September 2025

Volume 44, pages 1683-1701,(2025)  Cite this article
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Trait applications

\ Simplify complex diets into trait guilds
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>300 prey sp. 9 habitat guilds

Hardy et al. (2023) Fish & Fisheries
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Trait applications

\ Quantify trait-based diet electivity

N
Score taxa on # of preferred S Q@ <
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Coastal “‘t ﬁ\\t}

Sil d
Vere YUMMY YUMMINESS INDEX LESS YUMMY

Countershaded
Undefended

Non-transparent
Shoaling/schooling
Protein-rich
Energy-rich
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Gleiber et al. (2024) Eco/oglcal Indicators



Trait applications
Predict quality and distribution of prey field

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Gleiber et al. (in preparation)
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Trait applications

Extension to other predators

IE‘ In Databa

High overlap between
diet composition and
trait database

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



Trait applications

Link environment, diet, and predator condition

|"'I Energy reserves
L] impact population

< —

Prey quality Body quality

(fat, energy) (weeks-months) Product quality

Miram Cat Owyn Travis Barb

Gleiber Nickels Snodgrass Richards Mubhling



Trait applications

Explore drivers of nutritional quality
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Krug-MacLeod et al. (in press) Fisheries Oceanography



Thank you

stephanie.green@ualberta.ca

Explore the
Pelagic Species Trait
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