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Resumen	
  de	
  Curso	
  
Lecturas	
  y	
  Discusión:	
  	
   	
  	
  
•  Lunes	
  2,	
  de	
  9	
  a	
  12	
  hs.	
  y	
  14	
  a	
  17	
  hs	
  

–  Museos,	
  datos	
  y	
  web	
  acceso,	
  huesped/parasito	
  archivos	
  	
  
•  Martes	
  3,	
  de	
  9	
  a	
  12	
  hs.	
  y	
  14	
  a	
  17	
  hs	
  

–  9-­‐10	
  hs	
  discusión	
  de	
  literatura	
  	
  
•  (Conroy	
  et	
  al	
  1999)	
  

–  10-­‐12	
  hs	
  Biologia	
  de	
  islas,	
  
	
  14-­‐15	
  hs	
  discusión	
  dela	
  	
  literatura	
  

•  (Pyke	
  and	
  Ehrlich	
  2010)	
  
–  15-­‐17	
  hs	
  Museos	
  y	
  cambia	
  de	
  medio	
  ambiente	
  

•  Viernes	
  6,	
  de	
  9	
  a	
  13	
  hs.,	
  Salón	
  de	
  Seminarios	
  II	
  
–  Discusión	
  de	
  la	
  Literature,	
  Presentación	
  y	
  Discusión	
  de	
  Proyectos	
  
–  9-­‐10	
  hs	
  discusión	
  de	
  la	
  literatura	
  

•  (Moritz	
  et	
  al.,	
  2009;	
  Hope	
  et	
  al.,	
  2013)	
  
–  10-­‐13	
  hs	
  ,	
  Presentación	
  y	
  Discusión	
  de	
  Proyectos	
  

	
  



Pero	
  Primero	
  Evaluación	
  

•  AIM-­‐UP!	
  percep\on	
  of	
  museums-­‐-­‐pretest	
  
•  Despues	
  de	
  Island	
  Module	
  (Viernes)	
  

– module	
  evaluación	
  	
  
– y	
  Fin	
  de	
  curso–post-­‐test	
  evaluación	
  



Resumen	
  de	
  Tema	
  de	
  Coleciones	
  
•  Museos /research collections 

– Overview 
– Relevance today 

•  Web Interfaces 
•  Tema de Integración  
•  Linking “Big Data” 
•  Datos (y mas-muestras) 
•  New users 
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Museo	
  Histórico	
  Nacional.	
  Casa	
  del	
  Gral.	
  Fructuoso	
  Rivera	
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Museos	
  (en	
  general)	
  
•  Arte	
  
•  Historia	
  
•  Temas	
  par\culares	
  
•  Museos	
  de	
  Historia	
  Natural	
  

– La	
  Historia	
  
•  Curiosi\es	
  
•  First	
  used	
  to	
  discover	
  and	
  describe	
  novel\es	
  
	
  



Museos	
  (en	
  general)	
  
From	
  “Cabinets	
  of	
  Curiosity”	
  in	
  Renaissance	
  Europe	
  

•  Unusual	
  specimens	
  
•  One	
  of	
  a	
  kind	
  
•  Displays-­‐exhibits	
  
	
  
	
  
	
  

	
   	
   	
   	
   	
  Corals	
  



Museos	
  de	
  Historia	
  Natural	
  

•  Historia	
  Natural	
  
– Exhibición—Este	
  función	
  bien	
  conocido	
  



Natural	
  History	
  Museums	
  
•  Exhibits play an important role in natural 

history & biodiversity education: 
– Highly visible/large visitor base 
–  Informal education on the wonder of life 

•  Build appreciation for natural world 

 



Museos	
  de	
  Historia	
  Natural	
  

•  Museos	
  
–  	
  Exhibición	
  
– Colecciones	
  (especimenes)	
  



How	
  is	
  the	
  Role	
  of	
  	
  
NH	
  Museums	
  Changing?	
  

•  Are	
  specimens	
  only	
  curiosi\es	
  (unusual)?	
  

•  What	
  are	
  the	
  other	
  uses	
  of	
  specimens?	
  
•  How	
  should	
  collec\ons	
  change	
  to	
  meet	
  new	
  
challenges	
  in	
  science,	
  management,	
  and	
  
educa\on?	
  



University	
  of	
  Alaska	
  Museum	
  



hgp://www.youtube.com/watch?
v=KFms-­‐9hy5KY	
  

hgp://www.youtube.com/watch?
v=MyIT3EyVz0k	
  



Colecciones	
  



Ruta	
  de	
  una	
  muestra	
  



Colecciones	
  de	
  	
  
Museos	
  de	
  Historia	
  Natural	
  

•  Museos	
  de	
  Historia	
  Natural	
  
– Curiosi\es	
  
– New	
  Species	
  Descrip\ons	
  

	
  



Ctenomys	
  pearsoni	
  Lessa	
  &	
  Langguth,	
  1983	
  

•  Fotografia:	
  Marcelo	
  Casacuberta	
  



A	
  few	
  comments	
  on	
  	
  
biodiversity	
  discovery	
  

•  About	
  54	
  new	
  species	
  of	
  mammals	
  described	
  
annually	
  since	
  1980	
  

•  In	
  last	
  40	
  years,	
  number	
  of	
  amphibian	
  species	
  
has	
  increased	
  >	
  35%	
  

•  Mega-­‐diverse	
  groups—(e.g.,	
  arthropods	
  and	
  
nematodes)	
  tremendous	
  increase	
  in	
  species	
  
numbers	
  



Es\mated	
  Number	
  of	
  Species	
  on	
  Earth	
  	
  

Mora,	
  et	
  al	
  2011.	
  "How	
  Many	
  Species	
  Are	
  There	
  on	
  Earth	
  and	
  in	
  the	
  Ocean?".	
  
PLoS	
  Biology	
  9	
  	
  



Museos	
  de	
  Historia	
  Natural	
  

•  Museos	
  de	
  Historia	
  Natural	
  
– Curiosi\es	
  
– New	
  Species	
  Descrip\ons	
  
– Systema\cs	
  
– Species	
  Distribu\ons	
  
– “Natural	
  History”	
  
– Y	
  mas	
  (otro	
  usos	
  nuevos)	
  

	
  



Natural	
  History	
  Research	
  Collec\ons	
  

•  Research collections 
– Thousands of collections worldwide  

•  (with >3 billion specimens) 

– Vast resources poorly known (public & scientists) 
•  Out of the public eye and locked away 
•  But now digitization of billions of specimens and data 

points on WWW 

 



Specimens	
  are	
  
	
  Primary	
  Biodiversity	
  Baselines	
  	
  

•  Porque baseline? 



Specimens	
  are	
  
	
  Primary	
  Biodiversity	
  Baselines	
  	
  

•  Geographic scale – locality 
– Precise georeference information (GPS) 

•  Temporal scale - collection date 



Specimens	
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•  Geographic scale – locality 
•  Temporal scale - collection date 

•  What other information can we get from 
museum collections? 



Specimens	
  are	
  
	
  Primary	
  Biodiversity	
  Baselines	
  	
  

•  Geographic scale – locality 
•  Temporal scale - collection date 
•  Other information 

– Reproductive, natural history, ecological 
– Tissue/parasites/karyotypes 
 



Significant	
  ques\ons	
  are	
  centered	
  on	
  our	
  
ability	
  to	
  assess	
  change.	
  

•  Climate change 
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Significant	
  ques\ons	
  are	
  centered	
  on	
  our	
  
ability	
  to	
  assess	
  change.	
  

•  Climate change 
•  Habitat conversion  
•  Pollutants 
•  Emerging pathogens   
•  Introduction of exotics 
•  Loss of biotic diversity 

•  All require BASELINE DATA & SAMPLES   
•  Historic information is 
•  New questions 
•  New technology 



How	
  is	
  a	
  specimen	
  prepared?	
  

•  hgp://www.youtube.com/watch?
v=azNkyFpPfGc	
  



Across stakeholders 
� Connect managers, scientists, general public 

through collaborations 
� Make museum data electronically available 

through the web. 
�  What data? 

 
� One example: 

�  ARCTOS as an example (http://arctosdb.org/) 
� Data are archived in ARCTOS; a web accessible 

relational database with samples 
 

1. Baselines 
2: Integration 
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Across stakeholders 
Across scientists 
� Connect Big Data  

�  Cyberinfrastructure for Informatics  
�  (GIS, GenBank, Isotopes, Pathogens, Toxins, 

Morphology, Ecology, etc )  
 
� One example: 

�  ARCTOS as an example (http://arctosdb.org/) 
� Data are archived in ARCTOS; a web accessible 

relational database with samples 
 

1. Baselines 
2: Integration 



Arctos  
A Database for Biodiversity  
Researchers and Students 

http://arctos.database.museum 

•  ARCTOS a dynamic collaboration (>40 coleciones) 
integrating access to specimen data, collection-
management tools, and external resources on the Web. 



Breadth	
  of	
  Data	
  in	
  ARCTOS	
  

Fieldnotes, Maps, and Images 

Audio DNA Relations GIS Projects/Pubs 

SPECIMENS 



• Academics	
  (students,	
  postdocs,	
  profs.)	
  
• Museum	
  curators	
  and	
  researchers	
  
• Federal	
  and	
  state	
  agencies	
  
• Non-­‐government	
  organiza\ons	
  
• Environmental	
  consultants	
  
• K-­‐12	
  educators	
  
• Ar\sts	
  

Who	
  Uses	
  ARCTOS?	
  



Network to  
             Increase Availability for--- 
Managers, Scientists and the General Public 







Two instances 
>3M total specimens 

7 collections 
1 institution 

1.6M specimens 

50 collections 
15 institutions 

1.8 M specimens 



Collections- Taxonomic Integration 

Mammals Birds Herps Plants 

Insects 
Fishes 

Nematodes 



Collections- Integration of Science 

Skins 

Fossils 
Parasites 

Nests 
Eggs 

Tissues 

Skeletons 



Ultra-­‐frozen	
  Tissues	
  

•  Mul\ple	
  Kinds	
  of	
  Tissue	
  	
  
– Heart	
  
– Kidney	
  
– Liver	
  
– Muscle	
  
– Spleen	
  
– other	
  
– Why?	
  



Arctos also includes observational 
data! 





Collections- Integration Across Levels 
of Biodiversidad 	
  

•  Gene5c	
  diversity	
  	
  
•  =	
  within-­‐species	
  variability	
  
(reflects	
  evolu\onary	
  
history	
  and	
  future?)	
  

•  Species	
  diversity	
  
(richness)	
  	
  

•  Ecosystem	
  diversity	
  
•  Biogeographic	
  	
  	
  



Arctos Collection 
Management 
Functions: 

  
• Search, enter, update 
data 

•  Georeference and map 
localities 

•  Manage transactions 
(projects, loans, accns, 
permits) 

•  Track specimen citations 
(pubs, GenBank) 

•  Track collection objects 
(e.g., tissue vial barcoding) 

•  Link to external web 
resources 



Web	
  Demo	
  of	
  Arctos	
  





Linking	
  Big	
  Data—Space,	
  Time,	
  Gene\cs	
  



Mapping	
  



Arctos is part of a broader data 
museum network community 



Overview	
  of	
  Web-­‐accessible	
  	
  
Databases	
  

•  AmphibiaWeb	
  hgp://amphibiaweb.org/	
  	
  	
  
•  Animal	
  Diversity	
  Web	
  hgp://animaldiversity.ummz.umich.edu/site/index.html	
  
•  Arctos	
  hgp://arctos.database.museum/home.cfm	
  	
  
•  Barcode	
  of	
  Life	
  hgp://www.boldsystems.org/views/login.php	
  
•  Encyclopedia	
  of	
  Life	
  hgp://www.eol.org/	
  	
  
•  Faunmap	
  hgp://www.museum.state.il.us/research/faunmap/query/	
  
•  FishNET	
  hgp://www.fishnet2.net/	
  
•  GenBank	
  (Na5onal	
  Center	
  for	
  Biotechnology	
  Informa5on)	
  hgp://www.ncbi.nlm.nih.gov/	
  	
  
•  Global	
  Biodiversity	
  Informa5on	
  Facility	
  (GBIF)	
  hgp://www.gbif.org/	
  
•  HerpNET	
  hgp://www.herpnet.org/	
  
•  Host-­‐Parasite	
  Database	
  

hgp://www.nhm.ac.uk/research-­‐cura\on/research/projects/host-­‐parasites/index.html	
  
•  IUCN	
  Red	
  List	
  of	
  Threatened	
  Species	
  hgp://www.iucnredlist.org	
  
•  Mammal	
  Networked	
  Informa5on	
  System	
  (MaNIS)	
  hgp://manisnet.org/	
  
•  Na5onal	
  Parasite	
  Collec5on	
  (USDA)	
  hgp://www.anri.barc.usda.gov/bnpcu/parasrch.asp	
  	
  
•  NatureServ	
  hgp://www.natureserve.org/getData/	
  
•  ORNIS	
  hgp://www.ornisnet.org/	
  
•  Paleobotany	
  Project	
  hgp://www.paleobotanyproject.org/default.aspx	
  
•  TIGR	
  Rep5le	
  Database	
  hgp://www.rep\le-­‐database.org/	
  
•  Tree	
  of	
  Life	
  hgp://tolweb.org/tree/	
  
•  VertNet	
  hgp://vertnet.org/index.php	
  



Specimens tie together 
research projects, track 
research and allow 
retesting of previous 
work and hypotheses  
 
 
 
 

Scien\fic	
  Process	
  	
  
(Replica\on	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  without	
  vouchers	
  is	
  difficult)	
  

Good science is testable and repeatable!	
  
 
	
  





Animal	
  Diversity	
  Web	
  
http://animaldiversity.ummz.umich.edu/ 



Public	
  Contribu\on	
  to	
  Biodiversity	
  Data	
  
•  Notes from Nature: 

http://www.notesfromnature.org/ 

•  iNaturalist:  
 http://www.inaturalist.org/ 

Ci\zen	
  science:	
  u\lize	
  the	
  huge	
  
populace	
  with	
  interest	
  in	
  biodiversity	
  
issues	
  



Map	
  of	
  Life	
  
www.mappinglife.org 



Tree	
  of	
  Life	
  
http://tolweb.org 



GBIF	
  www.gbif.org	
  



IUCN	
  
http://www.iucnredlist.org/ 



Big	
  Data	
  

Map of Life, Tree of Life, GBIF, GenBank, 
IUCN, GIS applications 
 
Museum data need to be in a format that can 
be accessed and served by other databases.  
 
Creating the linkages is critical. 



What’s	
  Available	
  from	
  Uruguay?	
  

•  Argen\na?	
  
•  Brasil?	
  



New	
  perspec\ves	
  

•  Making natural history collection available 
to non-traditional users 
– Especially non-systematists 

•  Artists provide not only new perspectives 
and criticality, but also are advocates for 
biodiversity issues 



Gendron	
  Jensen	
  lithograph	
  
Last	
  brown	
  bear	
  taken	
  from	
  NM	
  Pecos	
  wilderness	
  in	
  1917	
  



Workshops & Seminars--Spring 2012  
 

1) Fluid Taxonomy -- on the dynamic, ever 
shifting practice of classification 
2) Cataloguing Wonder -- collecting through 
the senses   
3) Morphology and Evolution -- investigating 
change in nature and culture through place 
and time  hgp://ae.unm.edu/	
  



Morphology	
  and	
  Evolu\on	
  with	
  Brian	
  
Conley	
  



Novel	
  perspec\ves	
  are	
  needed	
  from	
  museum	
  specimens	
  and	
  data	
  to	
  
unlock	
  the	
  answers	
  to	
  the	
  current	
  and	
  future	
  biodiversity	
  crisis.	
  	
  



•  Train Future Investigators 

 …….to creatively explore, utilize and integrate these 
vast resources across disciplines and into critical science 
initiatives.  

 

Natural	
  History	
  Collec5ons	
  in	
  
Educa5on	
  



Social	
  Media	
  




