
S4 Growth energy budget / multi stage models 802

IBMlib comes along with templates for growth energy budget models (e.g. [62, 63]), and 803

multiple ontogenetic stages, which often needs to be represented, when simulating early 804

life stages. The template for growth energy budgets (Fig S3(left)) targets early life 805

stages grazing on a continuous size-structured zooplankton spectrum and intake is 806

modelled following optimal foraging theory [64]. It describes metabolism and growth of 807

early life stages in relation to local food availability and ambient conditions. The 808

template for multiple ontogenetic stages (Fig S3(right)) follows same design principle as 809

the connectivity configuration Supporting Information S2, where a proxy class handling 810

inter-state dynamics encapsulates biological stage classes. Biological stage classes must 811

again accepts the extended argument list: (state, space, dt, mortality rate, die, next), 812

where where state, space are instances representing state (”self”) and space respectively, 813

and dt is the time step, and mortality rate is the computed mortality rate at this time 814

step, and (die, next) is logical variables where the state attributes instance signals 815

whether it died and, whether it wish to advance to next ontogenetic stage. 816
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Fig S3. Bioenergetics templates. Top: optimal forager template. Bottom: early
life stage decomposition
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