
	
  
Linking	
  collec+ons	
  to	
  	
  
related	
  resources:	
  

Mul+-­‐scale,	
  mul+-­‐dimensional,	
  mul+-­‐
disciplinary	
  collabora+ve	
  research	
  

in	
  biodiversity.	
  	
  Is	
  this	
  	
  
a	
  “Big	
  Data”	
  paradigm?	
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Integra+ve	
  Biodiversity:	
  	
  It’s	
  about	
  the	
  
science	
  ques+ons	
  

•  US	
  NSF	
  Dimensions	
  of	
  Biodiversity	
  program)	
  
–  Interac+on	
  at	
  the	
  intersec+on	
  of	
  taxonomic,	
  
gene+c,	
  func+onal	
  domains	
  

Molecular	
  	
  
	
  	
  	
  -­‐>	
  Ecosystem	
  
	
  

Tree	
  of	
  Life,	
  	
  
phylogenomics	
  
	
  

Organisms	
  
	
  -­‐>	
  species	
  
	
  

Phenotypic	
  
expression	
  

Bioac+ve	
  
compounds/chemistry	
  

Trophic	
  	
  
intera+ons	
  





Figure	
  3.	
  Linking	
  samples	
  and	
  deriva4ves	
  from	
  the	
  Moorea	
  Biocode	
  project.	
  

Cita4on:	
  Walls	
  RL,	
  Deck	
  J,	
  Guralnick	
  R,	
  Baskauf	
  S,	
  Beaman	
  R,	
  et	
  al.	
  (2014)	
  Seman+cs	
  in	
  Support	
  of	
  Biodiversity	
  Knowledge	
  Discovery:	
  An	
  
Introduc+on	
  to	
  the	
  Biological	
  Collec+ons	
  Ontology	
  and	
  Related	
  Ontologies.	
  PLoS	
  ONE	
  9(3):	
  e89606.	
  doi:10.1371/journal.pone.0089606
hep://www.plosone.org/ar+cle/info:doi/10.1371/journal.pone.0089606	
  

BiSciCol	
  (Biological	
  
Science	
  Collec+ons	
  
Tracker)	
  use	
  case:	
  
	
  
Every	
  specimen	
  links	
  to	
  a	
  
mul+tude	
  of	
  parent	
  and	
  
deriva+ve	
  data.	
  Users	
  of	
  
biodiversity	
  data	
  need	
  to	
  
be	
  able	
  to	
  easily	
  and	
  
quickly	
  see	
  these	
  
rela+onships	
  	
  



Figure	
  2.	
  Core	
  terms	
  of	
  the	
  Biological	
  Collec4ons	
  Ontology	
  (BCO)	
  and	
  their	
  rela4ons	
  to	
  upper	
  ontologies.	
  

Cita4on:	
  Walls	
  RL,	
  Deck	
  J,	
  Guralnick	
  R,	
  Baskauf	
  S,	
  Beaman	
  R,	
  et	
  al.	
  (2014)	
  Seman+cs	
  in	
  Support	
  of	
  Biodiversity	
  Knowledge	
  Discovery:	
  An	
  
Introduc+on	
  to	
  the	
  Biological	
  Collec+ons	
  Ontology	
  and	
  Related	
  Ontologies.	
  PLoS	
  ONE	
  9(3):	
  e89606.	
  doi:10.1371/journal.pone.0089606	
  
hephep://www.plosone.org/ar+cle/info:doi/10.1371/journal.pone.0089606	
  



GUID	
  Land	
  	
  	
  
From	
  the	
  iDigBio	
  MISC-­‐Authority-­‐File-­‐Working-­‐Group	
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Big	
  data	
  is	
  a	
  given	
  for	
  genomics,	
  high	
  
throughput	
  sequencing,	
  analysis,	
  and	
  
visualiza+on	
  
	
  
What	
  about	
  all	
  the	
  other	
  data	
  that	
  relates	
  to	
  
gene+c	
  and	
  genomic	
  data?	
  
	
  



The	
  3	
  or	
  4	
  Vs	
  of	
  Big	
  Data	
  

“Big	
  data	
  is	
  data	
  that’s	
  an	
  order	
  of	
  magnitude	
  bigger	
  than	
  you’re	
  
accustomed	
  to,	
  Grasshopper.”	
  	
  	
  Doug	
  Laney,	
  Gartner	
  



4Vs	
  for	
  Biodiversity	
  Big	
  data	
  
	
  
•  Volume:	
  	
  billion	
  or	
  more	
  specimens,	
  2-­‐10	
  million	
  
species	
  (excluding	
  microbial),	
  10	
  billion	
  plus	
  
related	
  edges	
  

•  Velocity:	
  	
  Snail’s	
  pace?	
  	
  250	
  year	
  long-­‐tail	
  legacy	
  
of	
  taxonomic	
  data	
  -­‐>	
  rapid	
  digi+za+on	
  <-­‐>	
  large	
  
scale	
  genomic	
  sequencing	
  

•  Variety:	
  	
  Occurrences,	
  sequences,	
  morphological,	
  
geospa+al;	
  structured	
  and	
  unstructured	
  

•  Veracity:	
  	
  Very	
  challenging	
  to	
  validate?	
  
	
  



The	
  "Big"	
  in	
  Ecological	
  Big	
  Data	
  

The	
  defining	
  aspect	
  of	
  ecological	
  Big	
  Data	
  is	
  
not	
  raw	
  size	
  but	
  another	
  dimension:	
  
complexity.	
  

Dave	
  Schimel,	
  	
  
(former)	
  NEON	
  	
  
Chief	
  Scien+st	
  



•  The	
  expedi+ons	
  of	
  Cook,	
  Darwin,	
  Wallace,	
  
Beccari,	
  and	
  others	
  were	
  the	
  moonshots	
  of	
  the	
  
18th	
  and	
  19th	
  centuries.	
  

	
  
	
  
•  Taxonomic	
  classifica+on	
  da+ng	
  to	
  Linnaeus,	
  and	
  
more	
  recently	
  phylogene+c	
  systema+cs	
  are	
  a	
  
treasure	
  trove	
  of	
  data,	
  which	
  we	
  can	
  now	
  
leverage	
  in	
  a	
  big	
  data	
  paradigm.	
  	
  

•  As	
  is	
  local,	
  indigenous	
  knowledge	
  of	
  natural	
  
systems	
  going	
  even	
  further	
  back	
  in	
  +me.	
  



4Cs	
  of	
  Biodiversity	
  Big	
  Data	
  	
  

•  Complexity:	
  	
  scale,	
  interac+ons	
  (e.g.,	
  food	
  webs)	
  
between	
  individuals,	
  popula+ons,	
  species,	
  
environments	
  (cf.	
  story	
  lines)	
  

•  Collabora+on:	
  	
  Interna+onal	
  and	
  mul+disciplinary	
  
•  Crowd-­‐sourcing:	
  	
  Increasing	
  as	
  a	
  solu+on	
  to	
  
digi+za+on	
  

•  Completeness:	
  	
  Will	
  we	
  always	
  be	
  10%	
  complete,	
  
and	
  can	
  we	
  validate	
  and	
  create	
  the	
  linkages?	
  	
  







Socio-­‐technical	
  challenges	
  	
  
and	
  feedback	
  

Biologists,	
  
research	
  
ques+ons	
  

Biodiversity	
  
Informa+cs,	
  
data	
  manager	
  

IT	
  experts,	
  
infrastructure,	
  
sustainability	
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