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Environmental filter :Biotic filter :

Clustered, or under-dispersed
High similarity

Low functional diversity

Over-dispersed                 
Low similarity

High functional diversity

Functional trait approach e.g., Petchey & Gaston 2002, McGill et al. 2006
Phylogenetic approach from Webb 2000, 2002



4 / 14

Critique…

Mayfield & Levine 2010

▪ Strong critique, other processes can cause trait/phylogenetic clustering: (e.g., 
Mayfield & Levine 2010, Kraft et al. 2015, Gerhold et al. 2015, Cadotte et al. 2017)



Coexistence

5 / 14

▪ Species coexistence depends on two types of species differences: 
(Chesson 2000, Mayfield & Levine 2010, HilleRisLambers et al. 2012, Barabás et al. 2018)
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Lotka Volterra competition
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▪ Emergence of clusters containing 
species with similar traits

▪ Species coexist when sufficiently 
different or sufficiently similar Niche axis



Trophic groups or guilds

Gauzens et al. 2015, J. R. Soc. Interface

▪ An important topological feature of food webs
(Allesina & Pascual 2009)

▪ Implications for food web 
functioning (Thebault & Fontaine 2010, 
Stouffer & Bascompte 2011)
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Aim

Understand how trophic interactions affect clustering of
functional traits in communities and food webs, and thereby
the diversity of functional traits and the ecosystem functioning.
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i ) Resource availability  (K)

ii )  Predation intensity (c and e)

iii ) Level of specialization (β)
among predators

How clustering of traits are affected by:

Example simulation

Parameter range:
K : 8 – 13
Sigma (for calculating β) : 
0.100 – 0.130
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K = 10
Sigma = 0.120
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Cluster identification
“Gap statistic”
(D’Andrea et al. 2019)

𝐷𝑘 =

𝑐



𝑖,𝑗𝜖𝐶

𝑛𝑖𝑛𝑗𝑑𝑖𝑗

𝐹𝑘 = −log(𝐷𝑘)

𝐺𝑘 = 𝐹𝑘 − ത𝐹𝑘,𝑛𝑢𝑙𝑙

c = clusters (1 < c < k)

= abundance sp. i

= trait distance sp. i and j

𝑛𝑖
𝑑𝑖𝑗 10 / 
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Competition and predation
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Modularity
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Competing prey and predators

0.100            0.115           0.120             0.125           0.130     



Thanks for your attention
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Cluster identification with
KmeansGap()


