
Using	  Digital	  Collec/ons	  in	  
Community	  Ecology	  



Community	  Ecology	  

•  The	  study	  of	  ecological	  communi5es	  
–  Interac5ons	  between	  organisms	  
– Biogeographic	  pa<erns	  
– Assembly	  processes	  

•  Data	  Intensive	  	  



Community	  Ecology	  

•  Limited	  resources	  and	  5me	  
•  Naturally	  rare	  species	  
•  Trapping	  biases	  



Digital	  Collec5ons	  are	  Treasures	  

•  Allow	  for	  rigorous	  hypothesis	  forma5on	  
•  Verifiable	  data	  
•  Accessible	  	  
– GBIF	  
– Discoverlife	  

•  Leverage	  with	  other	  open	  data	  sources	  e.g.	  
satellite	  imagery	  	  



Bees	  



Environmental	  Filtering	  
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Expected	  Community	  
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Observed	  vs	  Expected	  
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Bee	  Survey	  Results	  
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NMDS	  Visualiza5on	  

K	  =	  3,	  Stress	  =	  0.16	  	  



NMDS	  plot	  



Predic5ve	  Models	  
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Landscape	  Effects	  on	  	  
Bee	  Communi5es	  



Environmental	  Filtering	  

A 	   	   	  B 	   	   	  C	  



Integra5ng	  the	  Digital	  Data	  

•  Using	  Western	  Great	  Plains	  Data	  
•  Pollina5on	  networks	  
•  Iden5fy	  key	  food	  resources	  



Pollinator	  Networks	  

•  Look	  for	  flowers	  that	  support	  many	  Bee	  
species	  

•  Specialist	  rela5onships	  
•  Bees	  that	  pollinate	  many	  flowers	  



Pollinator	  Networks	  

Node	  size	  =	  Number	  of	  Records	  
Node	  Posi5on	  =	  Taxa	  +	  Number	  of	  connec5ons	  
Edge	  Width	  =	  Number	  of	  connec5ons	  
Color	  =	  Taxa	  
	  



Pollinator	  Networks	  
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Pollinator	  Networks	  



Pollinator	  Networks	  



Conclusions	  

This	  records	  based	  pollinator	  network	  	  
shows	  a	  great	  deal	  of	  redundancy	  



Conclusions	  

The	  presence	  of	  a	  plant	  species	  may	  be	  a	  
be<er	  predictor	  of	  bee	  community	  composi5on	  	  
than	  landscape	  a<ributes	  
	  



Future	  Direc5ons	  

Use	  plant	  records	  in	  combina5on	  with	  landscape	  a<ributes	  to	  	  
develop	  predic5ve	  model	  
	  
Provide	  recommenda5ons	  for	  land	  managers	  
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