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How to reproduce key ecosystem properties with

a simple model Stochastic

Numerical models of marine ecosystem are notoriously difficult to
construct because ecosystems are complex systems which detailed

L
fundamental processes are poorly understood and quantified. In the face of (t r O p h I ‘ fI OWS)

such difficulties, we adopt a simple modelling approach.

The purpose of the stochastic dynamic food-web model (SDF) is to C I

provide a realistic representation of food web dynamics based on OnStraI ned
stochastic trophic interactions limited by a small set of constraints. These

include mass-balance (i.e. the conservation of mass within the system),
physiology (i.e. satiation: the maximum amount of food intake of a predator o =

per year per unit biomass) and demography (i.e. inertia: the maximum h S I O I O I Ife
relative variation in biomass of a tropho-species per year). The SDF builds 3

on the original idea of Mullon et al (2009). We present here the first
prototype of the model for the Barents Sea, which includes seven
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trophospecies and fourteen trophic interactions (Figure I). \ h I Sto ry m aSS A
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This simple model reproduces realistic biomass time series
of individual trophospecies (Figure 2) as well as diet composi-
tion (Figure 3). SDF outputs also reveal density-dependence
and functional trophic relationships (Figure 4), demonstrating
that many of the properties that are observed in real ecosys-

tems can emerge from stochastic processes operating within

a very minimal set of constraints.

Figure 2. an example of 100 yeor biomass simulation of the tropho-species
included in the SOF
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Figure 3 Mean annugl diet foctions of the topho-speds included in the
SoF
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