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First food web (generalized) reported in the literature by Camerano in1880 (Cohen 1994)  

Historical account in the next few slides by Frank Egerton (2007) 



Howard T. Odum1971 



Food webs as complex networks (Dunne, Martinez, and Williams)



stability and complexity (I)



stability and complexity (I)

MacArthur 1955, Ecology 36: 533-536

“Suppose, for some reason, that one species has an abnormal 
abundance… The less effect this abnormal abundance has 

on the other species, the more stable the community.”

“The amount of choice which the energy has in following the 
paths up through the food web is a measure of the stability 

of the community.”

“If each species has just one predator and one prey the 
stability should be minimum, … as the number of links in the 

food web increases the stability should increase.”
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trophic cascades





keystone species



stability and complexity (II)

May 1972, Nature 238: 413-414



stability and complexity (II)



always stable always unstable 

Diversity



stability and complexity (II)

a food web is stable if (May 1972):
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stability and complexity (II)

May 1972, Nature 238: 413-414



Donatti et al. (2012) Ecol. Lett.



Modularity

The metric M

(Newman & Girvan 2004, Guimerà & Amaral, 2005)

modularity

fraction of interactions
within module i

expected fraction of interactions
within module i



Modularity

The metric M

# of interactions in 
the whole network

# of interactions 
inside module s

sum of the species’ 
degree inside module s



Modularity

how to find the modules?
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how to find the modules?



Modularity

(0/20) – (6/40)2

how to find the modules?



Modularity

(2/20) – (15/40)2

(6/20) – (18/40)2

(0/20) – (6/40)2

how to find the modules?



Modularity
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how to find the modules?



Modularity
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how to find the modules?



Modularity
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how to find the modules?
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(The change in biomass is a function of growth, respiration, and biomass gain and loss trough predation)

a metabolic model of a food web



Stouffer and Bascompte (2011) PNAS



[Gilarranz, Mora, and Bascompte (2016) Nat. Commun. 7: 10737]
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