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Herbarium	  Specimens	  

•  Kinds	  of	  data	  
•  Plant	  taxa	  
•  Spa4al	  
•  Temporal	  

Photo	  ASU	  herbarium	  



Scope	  of	  Review	  

•  Not	  dealing	  with	  ac4vi4es	  tradi4onally	  
associated	  with	  herbaria	  
•  Systema4cs	  
•  Monography	  
•  Floris4cs	  

•  Underu4lized?	  
	  

RSA-‐POM	  



Advantages	  of	  Herbarium	  Data	  

•  Suited	  for	  large	  and	  small	  scale	  analyses	  
•  Spa4al,	  temporal	  informa4on	  
•  Important	  links	  with	  other	  organisms	  

•  Current	  environmental	  issues	  	  
•  Energy	  
•  Land	  use	  	  
•  Species	  conserva4on	  

ASU 



Literature	  Search	  

1.  Invasions	  
2.  Species	  conserva4on	  
3.  Diversity	  paVerns	  
4.  Phenology	  
5.  Species	  ranges	  
6.  Other	  

•  Knowledge	  gaps,	  sequencing	  

Bibliography	  available	  by	  request	  

MO	  





Cri4cal	  Issues	  

•  Invasions	  
•  Spa4al	  and	  temporal	  data	  

•  Range	  expansion	  
•  Temporal	  trends	  

•  Sequence	  data	  
•  Cryp4c	  invasions	  

Crawford & Hoagland 2009 



Cri4cal	  Issues	  

•  Phenology	  
•  Flowering	  date	  

•  Phenological	  Shi\	  
•  Species	  survival	  
•  Disrup4on	  of	  species	  interac4ons	  

Primack et al. 
2004 



Cri4cal	  Issues	  

•  Niche	  Models	  
•  Georeferenced	  specimens	  
and	  climate	  data	  

•  Species	  ranges	  
•  Range	  shi\s	  under	  global	  
change	  

•  Range	  size	  reduc4on	  for	  
endemics	  

Loarie et al. 2008 



Cri4cal	  Issues	  

•  Species	  Ranges	  
•  Food	  plants	  

•  Ipomoea	  batatas	  (L.)	  Lam.	  

•  Archeological	  evidence,	  
specimens,	  molecular	  
analysis	  

•  Roullier	  et	  al.	  2013	  



Cri4cal	  Issues	  

•  Media	  coverage	  
‘State’s	  flora	  at	  risk	  from	  climate	  change,	  study	  
says’	  
	  Los	  Angeles	  Times	  
‘Grim	  look	  at	  state's	  plant	  life’	  	  
	  San	  Francisco	  Chronicle	  
‘Thoreau	  Is	  Rediscovered	  as	  a	  Climatologist’	   	  	  
	  New	  York	  Times	  



Data	  Limita4ons	  

•  Biases	  and	  limita4ons	  
•  Unequal	  sampling	  in	  space	  and	  4me	  
•  Loca4on	  informa4on	  
•  Dispropor4onate	  taxa	  sampling	  

•  Steege	  et.	  Al	  2011	  
•  Botanist	  effect	  
•  Taxon	  absences	  



Data	  Limita4ons	  

•  Methods	  to	  overcome	  
•  ‘propor4on	  curve’	  (Delisle	  et	  al.	  2003)	  

•  Crawford	  &	  Hoagland	  2009	  
•  Pyšek’s	  ‘invasion	  curve’	  
•  Dis4nguish	  sampling	  effects	  from	  lag-‐4mes	  

•  Aikio	  et	  al.	  2010	  
•  POC	  plots	  

•  Phillips	  &	  Elith	  2010	  

BOON 



Data	  Limita4ons	  

Ecography 36: 1-4, 2013   



Considera4ons	  

•  Importance	  of	  data	  consolida4on	  
•  Increase	  mobiliza4on	  

•  More	  digi4za4on	  =	  more	  use	  
•  Lavoie	  2013	  

•  Outreach?	  
•  Increase	  awareness	  of	  this	  cri4cal	  resource	  

•  Mergen	  et	  al.	  2010	  

•  Decrease	  in	  plant	  collec4ng	  /	  educa4on	  



•  Thank	  you!	  

•  mdenslow@neoninc.org	  
•  @mwdenslow	  


