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(a) Intuitive model 1
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N_mass: Nitrogen concentration
A _mass: Photosynthetic rate
LMA: Leaf mass per area

LL: Leaf lifespan

(c) Shipley latent model
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Phylogenetic structural equation modelling reveals no need
for an ‘origin’ of the leaf economics spectrum
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lllustration of trait correlations
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Trait imputation
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Simulation testing
Simulate a model:
Vi = 2 + Xi + &

Where

x~Brownian. Motion(mean = 1,sd = 0.3)
e~Brownian. Motion(mean = 2,sd = 0.3)

Three models:
1. Linear model (Im)
2. Phylogenetic linear model (phylolm)
3. Phylogenetic structural equation model (FishLife)

Two scenarios
— 100 taxa with complete data for x and y
— 100 taxa with 60% missing independently for x and y



Simulation testing
Performance metric:

— Estimate of slope (true=1)

Results
— Linear model does worst
— FishLife better than phylolm with missing data
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FishLife

Databases

e 53 variables

— Expands each factor to N-1 variables, where N is the number
of levels

e 34,342 taxa
Reduced version

e 11 continuous variables

— age_max, trophic_level, aspect_ratio, fecundity,
growth_coefficient, temperature, length_max,
max_body_depth, max_body_ width, lower _jaw_length,
min_caudal_pedoncule depth

e 4 factor variables

— spawning_type (3 levels), habitat (6 levels), feeding_mode (5
levels), body shape (5 levels)

e 26 variables
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Cross-validation (subsampling data)

Continuous: Held-out vs. predicted and Percent-Variance-Explained (100% is good)

Categorical:
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Cross-validation (subsampling data)

Continuous: Held-out vs. predicted and Percent-Variance-Explained (100% is good)
Categorical: Sensitivity vs. specificity and Area under the ROC curve (1 is good)
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Trait-based joint species distribution models

Temperature

log(MaxAge)

SD: 145

SD: 1.44

TrophicLevel

log(MaxLength)

* Long-lived species:

* Cold-water species:
* Trophic level:
* Large-bodied species:

higher density near Aleutian Islands
no estimated effect

higher density in gullies and western
GOA

Thorson, J., Barnes, C., Morano, J., Friedman, S., Siple, M., 2023. Spatially varying coefficients can
improve parsimony and descriptive power for species distribution models. Ecography.



Improved life-history priors for stock assessment
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