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Adaptive Dynamics Theory:

case study of a NP model
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OUTLINE

Study the adaptive dynamics of phytoplankton population
in a simplified model.

* An introduction to the adaptive
dynamics theory

Rhabdosphaera clavigera
* Case study: 1 - two resources - one consumer model

2 - predation depending on size
3 - NPZ model

Centric diatom



ADAPTIVE DYNAMICS

Adaptive dynamics (AD) is a mathematical theory that explicitly links
population dynamics to long-term evolution driven by mutation and
selection.

The fitness of a given type in a given stationary environment can be
defined as the exponential growth rate of a population of mutants in
that environment.

For mutants the environment is set by the population dynamics of the
resident type.

Fitness is not a given quantity, but depend on:

- the traits of the individuals;
- the environment in which they live.



freriez ef ul

Figure |. Bxample al'a pairwise invasibility plol. The resident”™s and mutani’s sirategy ane denoied by xoand p,
respectively. The shaded area indicates combinations of © and ¥ for which the mutant’s fitness, 5,{rL is
postive. The singular erategy is denctiad by x*,




ddT =1 —g(N,L)u(z)P
4 = [g(N,L)u(x) —m — s]P

dt
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NP MODEL - Constant mortality

Mutant takes place of
resident population
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Zooplankton Predation

Zooplankton Predation
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We introduce a
zooplankton predation
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Predation depending on size
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=1—g(N,L)p(z)P

g(N, L)u(x) —m — s|P — g(P)C(x)Z
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NPZ MODEL
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