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Modelling the mesopelagic ecosystem: how far details are
important ?
The role played by carbon in the global change led researchers to focus on its
cycle within the biosphere. Since 70% of the earth surface is covered by the ocean,
understanding the remineralization processes occuring among oceanic realms is crucial. However our knowledge of the mesopelagic layer is still poor and if logistical
issues can partially explain this lack, our limited capacity in modelling marine
ecosystems are responsible as well. Thus we need to improve our way to model
marine ecosystems and more precisely, how they behave. An analysis of the role
played by details in ecological modelling is essential, and if some works have been
done on simple model (Fussmann and Blazius, 2005; Poggiale et al., 2010), it appears interesting to study more complex systems, such as a mesopelagic model.
A few models already exist (Anderson and Tang, 2010; Jackson et al.,2001; Stemmann et al., 2004) but none of them have used the DEB theory in their construction
hypotheses, which leads in a complexification of the model at the physiological scale.
Since we aim to understand the role played by details in modelling the mesopelagic
layer, we here work on both different level of physiological complexicity and trophic
web organization. Thus, we have built 3 mesopelagic model of different trophic web
complexicity, all using DEB theory and compare it to non-mecanistic approaches.
Our results shows the details required in modelling the mesopelagic ecosystem and
enhance our knowledge of trophic web modelling.

References
[1] G.F. Fussmann and B. Blasius, “Community response to enrichment is highly sensitive to
model structure.,” Biology letters, vol. 1, Mar. 2005, pp. 9-12.

1

European Conference on Mathematical and Theoretical Biology 2011
[2] J.-C. Poggiale, M. Baklouti, B. Queguiner, and S. a L.M. Kooijman, “How far details are
important in ecosystem modelling: the case of multi-limiting nutrients in phytoplanktonzooplankton interactions.,” Philosophical transactions of the Royal Society of London. Series
B, Biological sciences, vol. 365, Nov. 2010, pp. 3495-507.
[3] T.R. Anderson and K.W. Tang, “Carbon cycling and POC turnover in the mesopelagic zone
of the ocean: Insights from a simple model,” Deep Sea Research Part II: Topical Studies in
Oceanography, vol. 57, Aug. 2010, pp. 1581-1592.
[4] G. a Jackson and A.B. Burd, “A model for the distribution of particle flux in the mid-water
column controlled by subsurface biotic interactions,” Deep Sea Research Part II: Topical
Studies in Oceanography, vol. 49, 2001, pp. 193-217.
[5] L. Stemmann, G. a Jackson, and D. Ianson, “A vertical model of particle size distributions
and fluxes in the midwater column that includes biological and physical processes—Part I:
model formulation,” Deep Sea Research Part I: Oceanographic Research Papers, vol. 51, Jul.
2004, pp. 865-884.

2

