
What types of networks 
in ecology?

Part I: Sonia Kéfi



Why ecological networks?



"Méditerranée, une mer sous surveillance." 2017. Andromède océanologie/ Agence de l’eau Rhône Méditerranée Corse



A relatively young science
Alexander von Humboldt
1859: Charles Darwin
1866: Ernst Haeckel
1905: Frederic Clements



Q1: Why do species coexist?



Competitive exclusion principle
GAUSE (1932)



The paradox of the plankton 
Hutchinson (1961)



Q1 (bis): Why and how do so many species 
coexist?



“The silent spring”
RACHEL CARSON, 1962



A context of global change









http://w
w
w
.picturenation.co.uk/



Q2: What are the factors that contribute to the 
stability of ecological communities?



A world of interconnections



https://w
w
w
.na

tiona
lgeogra

phic.com
/vid

eo/shorts/1187972675527/
Mountain pine beetle

Kurtz et al. 2008 Nature
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Chilean trophic web
Kéfi et al. 2015, Ecology

plotted with mappr



Ecological networks



Part I
What are ecological networks?

(what types of networks are there in ecology?)
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Interaction networks
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Food Webs
Host-Parasite Webs
Mutualistic Webs



FOODWEBS

Pimm 1982
Cohen et al. 1993

De Ruiter et al. 1995
Brose et al. 2005, 2006

Neutel et al. 2007



Berlow et al. 2004 J. Ecol.
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CONSUMER
Predator

Plant

RESOURCE
Prey

Nutrients

Species
Group of species

Berlow et al. 2004 J. Ecol.



Species
Group of species

Binary
interaction frequency
Biomass flux
Relative prey preference
Consumption rate
Elements of the Jacobian matrix

Berlow et al. 2004 J. Ecol.

interaction strength



Intermediate species
Primary consumer
Herbivores

Basal species
Primary producers
Plants

Top predator
Carnivores

Intermediate species
Secondary consumer
Carnivores, insect parasitoids

TL= 1

TL= 2

TL= 3

TL= 4

Trophic position:

𝑇𝑃 = 1 +𝑚𝑒𝑎𝑛	𝑇𝑃	𝑜𝑓	𝑝𝑟𝑒𝑦



Chilean trophic web
Kéfi et al. 2015, Ecology

plotted with mappr



Summerhayes and Elton 1923

1800
1927 Food chain (Elton)
1977 First collection of food webs 

(Cohen)
1986 113-web catalog 

(Cohen)
1991 Higher resolution data 

(Polis, Martinez)
…
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Co-occurrence networks



Co-occurrence networks
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Losapio et al. 2021 PNAS



Spatial networks



Spatial networks

individuals
species

site/location/habitat fragment

social
interactions
connectivity

Spatial coordinates
Size
Shape 
Habitat quality

distance
measure of similarity
(often bidirectional)



Urban et al. 2009 Eco Lett



Hagen et al. 2012 Adv. Ecol. Res.



Hagen et al. 2012 Adv. Ecol. Res.



Social networks



Social networks
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McDonald 2007 PNAS

Long-tailed manakins
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Part II
How is data collected?

What type of data is there?


