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‘I have deeply regretted that | did
not proceed far enough at least to
understand something of the
leading principles of mathematics,
for men thus endowed seem to
have an extra sense.”

(The autobiography of Darwin, p. 13)



http://upload.wikimedia.org/wikipedia/commons/3/3c/Charles_Darwin_01.jpg

Mutualistic Networks
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— owing to other constraints = (a) + (b) + (¢)



No mathematician left behind




Frugivory







Outline

1. Describe network architecture.

2. Consequences for (i) network robustness to
species extinctions and (i) species richness.

3. Contribution of species to overall network
architecture and robustness.
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Network Architecture




1. Connectivity Distribution
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Jordano, Bascompte, and Olesen (2003). Ecol. Lett. 6: 69-81.



Is degree distribution
everything that matters?






With the correct null model
we can go beyond
degree distribution



2. Mutualistic networks are Nested
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Animals

3. Interaction strength Is
not evenly distributed
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Strength

3. Interaction strength Is
not evenly distributed
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4. Mutualistic dependences are
Asymmetric

0.6 (a) (b) (c)
0.4
;
6 (d) (3] (f)
2
' ! o
0.6 (2 (h) )
0.4
0.2
0 02 _U: 06 08 1 02 04 06 08 1 02 04 06 08 1
Dependence

Bascompte, Jordano, and Olesen (2006). Science 312: 431-433.




4. Mutualistic dependences are
Asymmetric
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5. Mutualistic networks are also
Modular

Olesen, Bascompte, Dupont, and Jordano (2007). PNAS 104: 19891-19896



5. Mutualistic networks are also
Modular
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6. Evolutionary History

o LT L e
DUl 7|

Rezende, Lavabre, Guimaraes, Jordano, and Bascompte (2007). Nature 448: 925-928.



/. Phylogenetic Signal
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Consequences for:

Network robustness to
species extinctions.

Species richness.



1. Degree distribution and
Network Robuestness

Memmott, Waser, and Price (2004). Proc. R. Soc. Lond. 271: 2605-2611



1. Degree distribution and
Network Robustness

Memmott, Waser, and Price (2004). Proc. R. Soc. Lond. 271: 2605-2611



2. Phylogenetic Signal and
Non-random coextinctions
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Rezende, Lavabre, Guimaraes, Jordano, and Bascompte (2007). Nature 448: 925-928.



Taxonomic Diversity

2. Phylogenetic Signal and
Non-random coextinctions
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Ok, this Is very nice but Is starting to be
kind of boring, and |I've spend the last
two days wondering...

Why do we observe In nature
these patterns?






Pollinator Abundance .. .
Interspecific Competition

Intrinsic Growth Rate
Mutualistic Strength
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3. Network Size, I1.e. Biodiversity
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The higher nestedness, the lower the effective interspecific
competition, and the higher the maximum biodiversity

Bastolla, Fortuna, Pascual-Garcia, Ferrera, Lugue and Bascompte (2009). Nature 458: 1018-1020



3. Network Size, I1.e. Biodiversity
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Contribution of species
to overall network

architecture and robustness




1. Species Contribution
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Saavedra, Stouffer, Uzzi, and Bascompte (2011). Nature 478: 233-235.



2. Species Survival

Survive




Survival probability

3. Trade-offs In Persistence
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3. Trade-offs In Persistence
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The species that contribute
the most to the nested pattern
are more likely going to go extinct!



Bonus track 1

Structural Stability




1. Range of Feasibility




2. Nested networks can allocate
more noise = will resist better
changing conditions




Bonus track 2

Spatial Distribution
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