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Digi6za6on	
  of	
  Biodiversity	
  Collec6ons	
  
Interac6ve,	
  Integra6ve,	
  Innova6ve	
  	
  

� Digi+za+on	
  
�  Cyberinfrastructure	
  
�  Research	
  

�  Access	
  to	
  specimen	
  data:	
  	
  Provide	
  portal	
  access	
  to	
  
biodiversity	
  data	
  in	
  a	
  cloud-­‐compu6ng	
  environment	
  

�  Develop	
  a	
  computa6onal	
  environment	
  to	
  facilitate	
  specimen-­‐
based	
  integra6ve	
  biodiversity	
  research	
  

�  Develop	
  research	
  workflows	
  to	
  an6cipate	
  computa6onal	
  
needs	
  and	
  linkages	
  

�  Educa+on	
  and	
  Outreach	
  

Components	
  of	
  iDigBio:	
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10	
  Thema+c	
  Collec+ons	
  Networks	
  (TCNs)	
  
InvertNet	
  –	
  An	
  Integra+ve	
  PlaNorm	
  for	
  Research	
  on	
  Environmental	
  Change,	
  Species	
  
Discovery	
  and	
  Iden+fica+on	
  (University	
  of	
  Illinois)	
  
	
  
Plants,	
  Herbivores,	
  and	
  Parasitoids:	
  A	
  Model	
  System	
  for	
  the	
  Study	
  of	
  Tri-­‐Trophic	
  
Associa+ons	
  (American	
  Museum	
  of	
  Natural	
  History)	
  
	
  
North	
  American	
  Lichens	
  and	
  Bryophytes:	
  Sensi+ve	
  Indicators	
  of	
  Environmental	
  Quality	
  
and	
  Change	
  (University	
  of	
  Wisconsin	
  –	
  Madison)	
  	
  
	
  
Digi$zing	
  Fossils	
  to	
  Enable	
  New	
  Syntheses	
  in	
  Biogeography-­‐Crea+ng	
  a	
  PALEONICHES	
  
TCN(University	
  of	
  Kansas)	
  
	
  
The	
  Macrofungi	
  Collec$on	
  Consor$um:	
  Unlocking	
  a	
  Biodiversity	
  Resource	
  for	
  
Understanding	
  Bio+c	
  Interac+ons,	
  Nutrient	
  Cycling	
  and	
  Human	
  Affairs	
  (NYBG)	
  
	
  
Mobilizing	
  New	
  England	
  Vascular	
  Plant	
  Specimen	
  Data	
  to	
  Track	
  Environmental	
  Change	
  
(Yale)	
  	
  
	
  
Southwest	
  Collec$ons	
  of	
  Arthropods	
  Network	
  (SCAN):	
  A	
  Model	
  for	
  Collec+ons	
  
Digi+za+on	
  to	
  Promote	
  Taxonomic	
  and	
  Ecological	
  Research	
  (Northern	
  Arizona	
  
University)	
  



	
  
	
  

Fossil	
  Insect	
  Collabora$ve:	
  A	
  Deep-­‐Time	
  Approach	
  to	
  Studying	
  Diversifica+on	
  and	
  
Response	
  to	
  Environmental	
  Change	
  (University	
  of	
  Colorado)	
  
	
  
Developing	
  a	
  Centralized	
  Digital	
  Archive	
  of	
  Vouchered	
  Animal	
  Communica$on	
  Signals	
  
(Cornell)	
  
	
  
The	
  Macroalgal	
  Herbarium	
  Consor$um:	
  Accessing	
  150	
  Years	
  of	
  Specimen	
  Data	
  to	
  
Understand	
  Changes	
  in	
  the	
  Marine/Aqua+c	
  Environment	
  (University	
  of	
  New	
  Hampshire)	
  
	
  
	
  



Research	
  Applica$ons	
  
� Monitoring	
  shi`s	
  in	
  biodiversity	
  
�  Tracking	
  phenological	
  shi`s	
  
�  Ecological	
  Niche	
  Modeling	
  
�  Integra+on	
  of	
  ENM	
  with	
  phylogeny	
  

�  Role	
  for	
  +ssue/DNA	
  collec+on	
  
�  Tracking	
  invasive	
  species	
  
� Distribu+ons	
  of	
  polyploids	
  vs.	
  diploid	
  progenitors	
  
�  Past	
  movements	
  and	
  climate	
  change	
  
�  Landscape	
  gene+cs	
  



Linking	
  Collec$ons	
  to…	
  

� Ecology	
  
� Paleontology	
  
� Genomics	
  
� Living	
  Collec+ons	
  
� Other	
  Repositories	
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Florida	
  Plant	
  Diversity	
  in	
  a	
  Changing	
  Climate	
  
Integra+ng	
  herbarium	
  specimen	
  data,	
  	
  
climate	
  change	
  models,	
  and	
  phylogeny	
  

C.	
  Germain-­‐Aubrey,	
  J.	
  Allen,	
  	
  
K.	
  Neubig,	
  L.	
  Majure,	
  R.	
  Abbod,	
  R.	
  Guralnick,	
  J.	
  M.	
  Ponciano,	
  D.	
  Sol+s,	
  P.	
  Sol+s	
  	
  

Today,	
  2050,	
  2080	
  

The Florida Plant Phylogeny 
Includes: 

o 239 families (100% of FL) 
o 1336 genera (96% of FL) 
o 2587 species (63% of FL) 
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Florida	
  plant	
  diversity	
  heat	
  map:	
  	
  now	
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Between	
  now	
  and	
  2050…	
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Florida	
  Plant	
  Diversity	
  in	
  a	
  Changing	
  Climate	
  
Integra+ng	
  specimen	
  data,	
  	
  

climate	
  change	
  models,	
  and	
  phylogeny	
  
Phylogene+c	
  diversity?	
  

Clustering	
  of	
  traits?	
  
Habitat	
  response?	
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Distribu$ons	
  of	
  Polyploids	
  	
  
and	
  their	
  Diploid	
  Progenitors	
  

� Do	
  polyploids	
  have	
  broader	
  ‘ecological	
  
amplitude’	
  and/or	
  ranges	
  than	
  diploid	
  
parents?	
  

�  ENM	
  for	
  polyploids	
  and	
  parents	
  
�  Predicted	
  distribu+ons	
  under	
  models	
  of	
  
climate	
  change	
  
� Will	
  polyploids	
  and	
  diploids	
  respond	
  in	
  
similar	
  ways?	
  

Blaine	
  Marchant	
  



Linking	
  to	
  Phylogeny	
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Links	
  biodiversity	
  data	
  to	
  trees	
  
Joe	
  Miller	
  &	
  Garry	
  Jolley-­‐Rogers	
  
phylojive.ala.org.au/	
  

A.	
  buxifolia	
  
Source:	
  Australian	
  Plant	
  
Image	
  Index	
  	
  
Image	
  by:	
  Macdonald,	
  C.	
  

PhyloJIVE	
  -­‐	
  Miller	
  &	
  Jolley-­‐Rogers	
  (2014)	
  
	
  



PhyloJIVE	
  -­‐	
  Miller	
  &	
  Jolley-­‐Rogers	
  (2014)	
  



Biodiversity	
  Data	
  &	
  the	
  Big	
  Data	
  Challenge	
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� Not	
  just	
  volume	
  of	
  data	
  
� But	
  integra+on	
  of	
  diverse	
  data	
  types	
  
� For	
  novel	
  applica+ons	
  
	
  



Connec$ng	
  Trees,	
  Specimens,	
  Tools	
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Connec$ng	
  Trees,	
  Specimens,	
  Tools	
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Summary	
  
� Specimens	
  con+nue	
  as	
  founda+on	
  for	
  
systema+cs	
  

� Many	
  applica+ons	
  for	
  digi+zed	
  data	
  in	
  
research	
  

� Emerging	
  tools	
  and	
  infrastructure	
  to	
  link	
  
phylogenies	
  with	
  specimens	
  –	
  mul+tude	
  of	
  
applica+ons	
  for	
  diverse	
  research	
  ques+ons	
  

� Exci+ng	
  +me	
  now	
  –	
  integra+ng	
  phylogene+c,	
  
gene+c,	
  and	
  ecological	
  data	
  in	
  basic	
  and	
  
applied	
  research	
  –	
  and	
  into	
  the	
  future!	
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Connec$ng	
  Trees,	
  Specimens,	
  Tools	
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C.	
  Hinchliff	
  



Connec$ng	
  Trees,	
  Specimens,	
  Tools	
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C.	
  Hinchliff	
  



Integra$ng	
  Phylogene$cs	
  and	
  Plant	
  Trait	
  Data	
  

•  Community	
  phylogenies	
  &	
  plant	
  traits	
  

C.	
  Hincliff	
  


