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•  ~	
  7,000	
  students	
  on	
  campus,	
  about	
  2/3	
  from	
  the	
  
metropolitan	
  area	
  

•  ~	
  71%	
  of	
  our	
  student	
  are	
  women.	
  

•  High	
  proporJon	
  are	
  first	
  generaJon	
  University	
  students.	
  

•  High	
  proporJon	
  non-­‐	
  tradiJonal	
  students	
  25+	
  
•  Primary	
  $	
  winner	
  in	
  their	
  house	
  hold	
  ect.	
  	
  

•  Pre-­‐med,	
  Pharmacy,	
  and	
  Nursing	
  programs.	
  









Arthropods-­‐	
  4.1	
  million	
  pinned	
  insects	
  and	
  8	
  million	
  specimens	
  
Birds-­‐	
  500,000+	
  specimens	
  
Fish-­‐	
  1.7	
  million	
  cataloged	
  and	
  uncataloged	
  specimens	
  in	
  approximately	
  130,000	
  lots	
  
Mollusca	
  with	
  more	
  than	
  328,000	
  cataloged	
  lots	
  
Non-­‐mollusk	
  invertebrates	
  are	
  represented	
  by	
  ca.	
  14,500	
  cataloged	
  lots	
  
Mammals-­‐	
  209,000+	
  specimens	
  	
  
	
  
	
  
	
  
	
  
	
  









Shapefile	
  created	
  by	
  Oscar	
  Rodas	
  de	
  Guyra	
  Paraguay	
  with	
  Landsat	
  of	
  2008.	
  





Species	
  IdenJficaJon	
  

•  Morphology	
  
	
  eg.	
  Akodon	
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•  DigiJzing	
  of	
  specimens	
  which	
  will	
  return	
  to	
  
Paraguay.	
  	
  

•  OntogeneJc	
  variaJon.	
  

•  Species	
  idenJficaJon.	
  

•  Morphometrics.	
  

•  CiJzen	
  Science.	
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Linear morphometrics	



Image retrieved from The Royal Society publishing 4/14/15 <http://
rspb.royalsocietypublishing.org/content/275/1637/923> 	



•  Characters are often mixed. 

•  Redundant endpoints lead 
propagation errors. 

•  Reliability of caliper readings is 
difficult to check without repeated 
measurements (Strauss). 

•  Experience/skill of researchers in 
making measurements. 



Geometric morphometrics	



Image of A. montensis taken by Gabriel Hernandez at the Field Museum of Natural History.	



•  Uses coordinates of 
landmarks as to quantify 
and analyze shape.	



•  Places emphasis of 
homology on the 
landmarks rather than 
characters. (Strauss)	



•  Geometric morphometrics 
is more precise and less 
influenced by factors 
affecting measurement  
errors (Muñoz & Perpiñán 
2010).	





Digitizing Image & Introduction of 
Landmarks  	





Procrustes Transformation	



Images of untransformed data set (Left), transformed (right).	
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Library	
  of	
  specimens	
  





EsJmaJon	
  So`ware	
  

•  R.E.	
  Strauss	
  at	
  Texas	
  Tech	
  University	
  
•  hap://www.faculty.biol.au.edu/Strauss/
Matlab/Matlab.htm	
  

•  R	
  packet	
  “Amelia”	
  











hap://microplants.fieldmuseum.org/#/	
  



Benefits	
  of	
  Museums,	
  skulls,	
  and	
  
Natural	
  History	
  

•  Natural	
  history	
  dying	
  in	
  US.	
  
•  Budgets	
  for	
  small	
  insJtuJons	
  scarce.	
  
•  DNA-­‐	
  need	
  more	
  and	
  more	
  to	
  publish.	
  
•  DNA-­‐	
  can	
  be	
  expensive	
  
•  Cooler	
  to	
  look	
  at	
  skulls	
  vs	
  tubes.	
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•  If	
  you	
  have	
  a	
  collecJon	
  you	
  can	
  bring	
  students	
  
and	
  get	
  data	
  relaJvely	
  quickly.	
  

•  Good	
  tool	
  for	
  biostats.	
  	
  
•  Increased	
  need	
  for	
  collecJons!!!!!	
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