
Opportunities and Challenges for 
Funding and Sustaining Natural 

History Collections	


Scott V. Edwards	



Division of Biological Infrastructure	


National Science Foundation	



⌘	


Museum of Comparative Zoology	



Harvard University	





Overview	


•  Museums: linking Darwin to 
the 21st century	



•  Funding collections & 
digitization: NSF, DBI & beyond	



•  Recommendations for 
community involvement and 
maintaining collections 
momentum at NSF	



	


	





Past, present and future of the 	


Museum of Comparative Zoology	





A recurring argument … 
“…The Museum is no mere storehouse of dead 
and dusty trash, but is a living and vital 
center....  The Museum’s place in present-day 
biology grows more, not less, important as its 
collections grow….”  

Thomas Barbour 
MCZ Director 

Annual Report, 1930-31 
 



The MCZ Bird Department today	


•  5th largest bird collection in the world (360,000 specimens)	


•  global representation	


•  computerized and searchable data base	


•  fieldwork in North America, Costa Rica, Australia, Alaska, Russia, Mongolia	


•  Teaching and research in ornithology, conservation, and evolutionary biology	





Aligning museum activities with the educational mission 
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Hawaiian Honeycreepers (Drepanididae)	



Museums: a place to study extinct and 
endangered species	



Courtesy	
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  Claessens,	
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Baselines for a changing world: ���
digitizing MCZ field notes	



Henry David Thoreau	
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William Brewster	


1851-1919	





Old museum specimens reveal the 
changing chemical environment	



Vo et al. 2011. PNAS 108: 7466-7471. 	



Organic mercury	
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Tracking diseases through time:���
House Finches and Mycoplasma gallisepticum	
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unexposed areas	



Wang et al. 2003 Evolution; Wang et al. 2006 Mol. Ecol.; Bonneaud et al. 2011 PNAS	
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• Supports basic research and education	


• Low overhead; ���

highly automated	


• Discipline-based ���

structure	


• Cross-disciplinary mechanisms	


• Use of rotators and IPAs	


• Annual budget ~$7 billion; >55,000 proposals; 

~10,000 new awards per year supporting 
~200,000 scientists, engineers, educators and 
students 	



NSF Overview 
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•  Multidisciplinary research and networking 
activities that arise from advances in 
disciplinary research	


• Advancing Digitization of Biodiversity 

Collections (ADBC)	


• Dimensions of Biodiversity 	


• Macrosystems Biology	


• Ocean Acidification	



Emerging Frontiers (EF)	





Division  of Biological Infrastructure:  
Developing Research Resources for the  

Biological Sciences 
Human Resources Cluster	



•  Research Coordination Networks (RCN-UBE)	


•  Postdoctoral Research Fellowships in Biology	


•  Research Experiences for Undergraduates (REU)	


	


Research Resources Cluster	



•    Advances in Biological Informatics (ABI)	


•  Collections in Support of Biological Research (CSBR-previously BRC)	


•    Improvements in Facilities, Communications, and Equipment at       Biological 

Field Stations and Marine Labs (FSML)	


•    Instrument Development for Biological Research (IDBR)	



Centers	


•  NESCent, NIMBIOS, STCs (BEACON), etc.	



 	





Collections in Support of Biological 
Research (CSBR)	



•  Supports	


–  Improvements	
  to	
  Natural	
  History	
  
CollecIons	
  and	
  parIal	
  maintenance	
  of	
  
vital	
  Living	
  Stock	
  CollecIons	
  

•  Challenges	


–  NHCs	
  and	
  LSCBRs	
  have	
  different	
  needs	
  
–  “CollecIons	
  Conundrum”	
  
–  Reduced	
  insItuIonal	
  commitments	
  to	
  
infrastructure	
  =	
  more	
  desperate	
  CSBR	
  
requests	
  

–  Current	
  scienIfic	
  climate	
  values	
  NHC	
  
data,	
  LSC	
  resources	
  for	
  new	
  
discoveries	
  



Collections in Support of Biological 
Research: Competitive Areas	



•  NATURAL HISTORY COLLECTIONS	


•  LIVING STOCK COLLECTIONS	


•  TRANSFER OF OWNERSHIP	



Evaluation Criteria	


	


IMPORTANCE to NSF BIO-Funded Research Community	


	


SECURITY Through Improvements	


	


URGENCY Should be Clearly Demonstrated	


	


BROADER IMPACTS through education and outreach	





CSBR SUBMISSIONS AND FUNDING RATES ���
	



Ashley	
  Hobbs	
  

2008	
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   2010	
   2011	
   2012	
  
Unique	
  Submissions	
   92	
   76	
   71	
   113	
   100	
  
Awards	
   20	
   12	
   12	
   27	
   40	
  
Funding	
  Rate	
   22%	
   16%	
   17%	
   24%	
   40%	
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Awards by State FY09 – FY12	
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Taxa	

 Since	


lemurs	

 1960	



axolotl (salamanders)	

 1969	


Drosophila melanogaster	

 1970	
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Chlamydomonas	
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marine phytoplankton 	
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Peromyscus	

 1985	


	


ATCC (bacteria, fungi, protists, yeast)	



	


1988, stopped in 2007	
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Living Stocks Collections supported by DBI	
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DBI infrastructure portfolio: 	


visualizing impact	



Advances	
  in	
  Biological	
  
InformaIcs	
  (ABI)	
  

CollecIons	
  in	
  Support	
  
of	
  Biological	
  Research	
  (CSBR)	
  

Advancing	
  DigiIzaIon	
  
Of	
  Biodiversity	
  CollecIons	
  (ADBC)	
  

3 portfolio dimensions	


•  Scope	


•  Scale	


•  Point in 	


      life cycle	







Community discussions and NSF 
response: the example of ADBC 

+	
  ….coordinated	
  community	
  input…+	
  

=	
  	
  	
  	
  Advancing	
  Digi?za?on	
  of	
  	
  
Biodiversity	
  Collec?ons	
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  and	
  Biological	
  Collec?ons	
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Sustaining	
  Biological	
  Infrastructure	
  	
  
via	
  business	
  models	
  for	
  Project	
  Directors	
  



Broadening the scientific user base for collections 	



physics	



chemistry	



engineering	



computer	


science	



toxicology	


mathematics	





DBI – need for continued leadership	



•  Division Director	


•  Program Officer	


•  IPA versus Visiting Scientist	


•  Attractive aspects of a rotator position	



•  Make your mark on NSF	


•  Ensure the integrity of the review process	


•  Independent research/development	





Thanks to…	


	


Anne Maglia	


Roland Roberts	


DBI	


James Hanken	


MCZ	




