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Benefits analysis

• How many (future) fish were saved by sea lion removals?

• Depends on sea lion:

- age 

- weight

- annual site fidelity (recurrence)

- daily site fidelity (residency)

- prey

> composition

> energetic density

> weight



Methods

• Agent (Individual) Based Model

• Computational model for simulating the actions and interactions of 
autonomous agents…in order to understand the behavior of a system 
and what governs its outcomes…Monte Carlo methods are used to 
understand the stochasticity of these models. [Wikipedia]

• See Appendix 3 of MMPA §120(f) Sea Lion Management Annual 
Report (12/1/2021) for details

• Ongoing development
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Questions?



Survival sub-
model
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Fidelity and residency sub-models



Residency 
sub-model



Diet sub-model



Bioenergetics sub-model

𝐺𝐸𝑅 =
𝑃 + 𝐴𝑗 × 𝐵𝑀𝑗

𝐸𝐻𝐼𝐹 × 𝐸𝑓+𝑢
,𝐵𝑅𝑖𝑗 𝑘𝑔 𝑑

−1 =
𝐺𝐸𝑅 𝑘𝐽 𝑑−1 ×𝑝𝑟𝑒𝑦𝑖

𝐸𝐷𝑖 𝑘𝐽 𝑔
−1 ÷ 1000, 𝐴𝑗 = 𝑤𝑎𝑡𝑒𝑟𝑗 ∗ 𝐴𝑤𝑎𝑡𝑒𝑟 + 1 − 𝑤𝑎𝑡𝑒𝑟𝑗 ∗ 𝐴𝑙𝑎𝑛𝑑




