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Abstract

NA Structures: The Emergence and Analysis of
etworks

ystems is one of the most important

llenges for theoretica y and Atrtificial Life. We offer a bottom -
ully individual -based | where phenotype-to-phenotype

ctions of organisms define ecological networks and we study how
conditions give rise to complex food webs if we allow for the

lon of phenotypes and hence phenotype interactions. A key

t of the model is the notion of "rich phenotype" realized as a set of
near tradeoffs in a multi -trait system. To approach this, we have

n one of the best understood phenotypes, RNA structures, and

d ecological functions to their features. In a series of experiments
the emergence of complex food webs with generic properties,
which indicates that minimalist assumptions such as having rich
phenotype interactions might be sufficient to generate complex ecosytems
and to explain some puzzling ecological features.
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personal background...

1g 1981-> theor.biol, evolutionary modeling 1983
gy dept (then Lab. of Behavior Genetics)

ed on methodology / relevance criteria for models

hilosophy of sciencedept since 1994

Phil.Sci and Cogsci (e.g. BSCSprogramme, TSC2007)

3ut again, modeling (e.g. phenotype basedevolution in ecosystemg
| methodology projects (EC, FP6/7, ESF)
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he Plan

theor.ecol, network theory
ory)

of the emergenceof complex

A Qualitative analyis
A Quantitative analysis
e Conclusions




ods are continuous
slightly different, model-for vs model-of

t basedmodeling and generative
ling Increasingly important for network
sciencealso (dynamics on and of networks)

e Sufficient vs necessaryconditions



ation (prehistory)
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E aMatter matterso 0 how the overt complexity of systemscan arise from the implicit
complexity of objects

E Properties that change over time, in particular due to interaction (cf. social
systems)

e Emergencevia relational properties
e  Especially in domains such asevolution



Niche Construction

THE NEGLECTED PROCESS IN EVOLUTION
Niche : = Populations
construction :  of diverse
phenotypes
Natural
E John Odling-Smee, Kevin N, Laland,

selection

and Marcus W. Feldman

Genetic inheritance
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subjective mind subjective mind subjective mind

Niche . = Populations
construction Gene of diverse

IIOOI phenotypes

LewontinR.C. (1983) The organism as the
subject and object of evolution.
Scientia118:6582.
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objective world

objective world objective world




lInk: rich phenotypes

otypeseé | mp phenotypes etc.

lological notion that reflects the Definition: Phenotype
exity of the interacting body is that

henotype. The phenotypef anindividual
organismis eitherits total physical

lecle SeRelep S llol[e MOIERIIRG EWE apnpearancandconstitutionor a

= elel: BeNIE RO R BRI BN specificmanifestatiorof atrait, suchas

physical constitution and threarrov sizeor eyecolor, thatvariesbetween
definition of certaintraitsi often, individuals

phenotypes arenderstoodiia the latter.

From
We areinterestedn theinterplayandhow

it candowork in evolution


http://en.wikipedia.org/wiki/Phenotype

32

ype-independent, and
pe-based methods.

Selement: selection force (sexual selection)
from properties, changetogether

S Dynamic feedbackto and from environment
E Via (similarity based) sexual reproduction and selection
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mitations

lon , sexual reproduction / selection
f species (implicit competition)
ction was criticized

artificial han of properties:
rckian inheritance in the individual
enetic changein the whole species




Cha{ngingahenotypes

in natural and in model populations




Ihe closer problem

vith :
N into emergent niches
ood web structure
| individue | erspective
e do that? A.
re the required properties of such systems? etc.)
ctivist stance2

ane and Drossel 2006

e Cf. DOVE



senotypephenotypemap

G = genes

GP = gene products
E = environment

P = Phenotype
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fat phenotype
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us genotype-phenotype maps




