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1 Introduction
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2 Trait-based viability model for early metazoans

INPUTS VIABILITY FILTERS ENERGY

TRADE-OFF

OUTCOME

A. TRAITS

Body slze .
—)

A. OXYGEN (individual constraint)

Diffusion regime  Circulation regime Surplus energy

(supply - demand)

‘o ~1.8 mm
Muscle frEc)tloCn) )’ i @ allocates to:
Supplye<a | Supply o< a Maintenance
Shell mass Demand o< a®> | Demand o< a* (metabolism)
javaYaYe Body radius (a)
B. ENVIRONMENT *B ENERGY (population constraint) *
CLIMATE
Home range r~. @
= scales with S|ze @' 2
Available energy Protection Speed
(NPP x transfer efficiency) (shell) (muscle)
Can sustain> g Increasing one High
500 individuals? reduces others. (073
HYPOTHE§IS _ _ Body size and = \ Emergence of large,
oz Rising @{ Circulation R 7‘ foraging range -) % / § mobile, armored
oxygen evolves ) [\ ETEEEa (S5 metazoans

Outstanding Student & PhD
candidate Presentation contest

3 Environmental changes’ impact on viable organisms
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Figure 1. Percentage of individually and population-viable organisms in the
diffusion and circulation regimes across increasing atmospheric oxygen.
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Figure 2. Percentage of individually and population-viable organisms in
the diffusion and circulation regimes across increasing NPP.
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Figure 3. Maximum population-viable body radius and shell mass
as atmospheric oxygen increases. Both y-axes are logarithmic.
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Figure 4. Fraction of population-viable organisms at trophic levels T=1, 2,
and 3 for the diffusion and circulation regimes across increasing oxygen.

Future work will couple the viability model directly to PANDORA's spatially explicit outputs, mapping
viable trait space across evolving simulated topographies.
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