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Research on small rodents hosts and their parasites
composite:

multi-fields, multi-scale, multi-purpose

Clear ranking of underlying causes (Broéckling etz006) may
be under debate

Making a global picture would disentangle the figldomplexity
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Develop a framework

devoted to the integrative
articulation of knowledge o
this field (example on
coastal management)
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Volobouev et al., 2001
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Problems regarding scales
Generic/compatible formalization






Hierarchy theory nearly decomposable system
(Simon, 1962)0r hO|OnS(KoestIer, 1968)

Pros:

Focus on discrete hierarchical level, favors a gaad
accretion of the domain aspects

Based on the scientist interests : case studies

cons:

Do not permit to catch the continuous emergence, miss
the interplay of feedback processes across several
Integration levels (Broéckling et al., 2006)
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Strand E, Huse G, Giske J. (2002) Artificial evolution of life history and
behavior. The American Naturalist 159:624-644
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Nb: DeAngelis & Mooij, 2005: dispersal, reproduction, survival



Modeling protocol :
. Documentation
Interaction (consultation)
Elicitation
Reification
Articulation (types consolidation)
Formalization




Given a limited
guantity of resources
there are ...

Each item may be a
source for
formalization

( data sets)

Nathalls enguste g doc
biological, physiological traits.

We indeed would like to establish the relationship between a gene expression and the
organism response. In fact it is not reachable in the fidd, we cannot assess the
relationship.

2.2.3 Eco-physiology
*  Siress plays a role on immune-competency, the ability to resist to an infection.

s  [Maotion of physiclogical trade-offs: the more you reproduce the less you have got
enaray in finht a0ainst parasites

®: Given a limited quantity of resource, there are physioclogical compromises between

reprodtuction; search for resoweree, ability-torresist to infestation. This last is associated

with survival, they are balanced with reproduction. The more you reproduce. the less
oU can sunJive longer(since reproducton has 8 costl
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roach: density is the mesn usad to estimats
. Energy is shared by the organism between three
main functions.

2.2.4 Two kind of host-parasites dynamics

1. In astressing environment, organism will have a tendency to invest into reproduction,
less into immune defence which will give the opportunity to opportunist parasites to

infest the hast.

2. In a heavy parasitism pressure contect, parasites will be at the origin of the event
cascade and one can imagine a prevailing seleclion of the individuals which have a
good response to the parasite.

Measuring reproducton is nevertheless not accessible in sty (nesting occurs in burrows),
derived parameters are thus used such as density which influgnces the amount of
resource available® (the more density the less resource available by individual).

The energetic cost bound to immune defense consists in maintaining the organ of immumnity
and developing an immune response (elaborating molecules, physiclogy). There can be also
time spend to remove fleas, etc.

2.2.5 Combining disciplines

Phvlogeny is at a different scale compared o eco-physiclogy, whereas with phylogeography
there is a kind of confinuum since there intervene the same forces that population genetics
but expressed at a larger scale.
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Result : A scope of subjects distinct from the raw description of concrete items



The complex system’s approach is mostly focused on
the emergent high level patterns and phenomenon
Self-organization, adaptation,

Sensitivity to initial conditions, non linearityarf-from-
equilibrium, phase transition, criticality

Emergent properties,
Restricted to a small (in fact parsimonious) set of

necessary characteristics and underlying mechanisms
ltems, diversity of items,
ltems’ interaction, feedback
Environment (open systems), internal and extelaabfs,

note: maybe not enough to establish a true link between sub-systems
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Computer agent

note: risk of obtaining a patchwork of heterogeneous procedures for the natural aspects
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(from Ferber, 1999)

NB : generic formalism implicit within the IBM/ABM modeling scheme



Choosing a generic formalization inspired fr@inife,
(1) scientific knowledge(ii) complex system
approach ofiv) computer science ?

Each carries potentials and drawbacks

The answer may be a hybrid or combination takimg th
best of the four worlds.

But the question remains...



