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The	  model:	  dynamics	  of	  mutualis6c	  and	  trophic	  
webs	  
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rP	  and	  rA	  <	  0	  è	  obligate	  mutualism	  

-‐ intrinsic	  growth	  rates	  	  	  	  	  	  	  	  	  	  	  	  
	  rP	  >	  0	  and	  rA	  <	  0	  

-‐density	  dependence	  term	   -‐density	  dependence	  term	  

-‐interacDon	  term	  
saturates	  with	  mutualisDc	  partner	  densiDes	  

-‐interacDon	  term	  
saturates	  with	  prey	  densiDes	  
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	  Ø 	  Persistence:	  	  

propor;on	  of	  species	  persis;ng	  at	  the	  
equilibrium	  

Ø 	  Resilience:	  
	  

measure	  of	  the	  speed	  at	  which	  a	  system	  returns	  to	  
its	  original	  state	  aEer	  a	  perturba;on	  
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Results:	  impact	  of	  network	  structure	  on	  species	  
persistence	  

Connectance	   Diversity	  
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Persistence	  
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MutualisDc	  

Ø 	  opposite	  effect	  of	  network	  structure	  on	  the	  persistence	  of	  mutualisDc	  and	  
trophic	  networks	  

Antagonis;c	  



Results:	  impact	  of	  network	  structure	  on	  species	  
persistence	  

indirect	  effect:	  0.40	   indirect	  effect:	  0.18	   indirect	  effect:	  -‐0.76	   indirect	  effect:	  -‐0.31	  

Ø 	  Importance	  of	  nestedness	  and	  modularity	  for	  network	  stability	  
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Results:	  impact	  of	  network	  structure	  on	  resilience	  
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-‐0.17	   0.49	  
-‐	  0.17	   0.25	  
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0.83	   -‐0.42	  

0.27	  
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indirect	  effect:	  0.	  32	   indirect	  effect:	  0.13	   indirect	  effect:	  -‐0.10	   indirect	  effect:	  -‐0.04	  

Ø  opposite effect of network structure on the resilience of mutualistic 
and trophic networks 
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The	  model:	  dynamics	  with	  both	  mutualis6c	  and	  
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Results:	  impact	  of	  network	  structure	  on	  species	  
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Ø 	  opposite	  effect	  of	  	  mutualisDc	  and	  trophic	  network	  structure	  on	  the	  
persistence	  
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Results:	  impact	  of	  network	  structure	  on	  species	  
persistence	  

Ø 	  main	  effects	  of	  diversity	  and	  connectance	  

Sauve	  et	  al.	  Oikos	  in	  press	  

Mutualis;c	  network	  

Antagonis;c	  network	  



Results:	  impact	  of	  network	  structure	  on	  resilience	  
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Effects	  of	  diversity	  and	  connectance	  mostly	  unchanged	  

Effects	  of	  modularity	  and	  nestedness	  strongly	  weakened	  

Are	  structural	  indices	  developed	  for	  network	  with	  a	  
single	  interacDon	  type	  relevant	  to	  describe	  network	  with	  

mulDple	  interacDon	  types?	  



Acknowledgments	  

Thank you for your attention 

 
 

Most of the interactions networks were provided by the Interaction Web 
Database (http://www.nceas.ucsb.edu/interactionweb/index.html) 

 
Thanks to OT Lewis, J Loye, T Tcharntke, LA Dyer, DH Janzen for 

information on their datasets, and to JM Olesen and R Guimera for the 
help provided on modularity 




