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George H. & Alice F. Beatty Collection   

•  Dragonflies and damselflies 

•  Donated in 2005 

•  ~62,000 specimens  

•  Northeastern US 

•  Mexico  

•  1940s to 1970s 

•  900+ species  



The Beattys  

•  Found over 20 undescribed species in 
Mexico 

•  Described 2 species 

•  Arigomphus maxwelli (Gomphidae) (Ferguson 
1950)  

•  Enallagma basidens (Coenagrionidae) larvae 

•  Developed the papered storage standard 
used in Odonata collections today 

•  Published 14 papers in the Proceedings of 
the Pennsylvania Academy of Sciences 



Extreme Collecting Events 



Digitization Goals 

•  Image specimens & upgrade their storage 

•  Create database of images  

•  Associate collecting event data 

•  Utilize data to create ecological niche models  

•  Locate any undescribed species in the collection 

DBI-1349356  
EF-1400993. 
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Specimen Imaging   
•  17,000+/60,000 specimens imaged   
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Variability in Specimen Data 



Variability in Specimen Data 



Associating Collecting Event Data 



TaxonWorks   



Beginning of Niche Modeling in the Collection  

•  Temperature (1968) 

•  Edaphic factors (1969) 

•  substrate characteristics 

•  water quality 

•  hydraulics 

•  physiographic/glacial features 

•  river basins 

 

 

 

Beatty & Beatty 1969 

 



Previous Methods 

•  Plot species by county  

•  Tabulate locality results 

•  Focus on species that seem to be confined to a particular province 

•  Overlay transparency of watersheds & drainage basins 

 



Beattys’ Proposed Factors 
•  Temperature (aquatic and air) 
•  Edaphic factors considered: 

•  Lotic/ Lentic  
•  Lake Erie Plain 
•  Appalachian Plateau 
•  Ridge and Valley 
•  Piedmont 
•  Coastal Plain 
•  Ohio River Basin 
•  Susquehanna River Basin 
•  Delaware River Basin 

 
Beatty & Beatty 1969 



Our Question 

What factors are influencing odonate distribution? 

•  Climatic? 

•  Edaphic? 



Our Target Taxa 

Argia tibialis (Rambur, 1842) (Odonata: Coenagrionidae)                17.1% 
Boyeria grafiana (Williamson, 1907) (Odonata: Aeshnidae)             14.8% 
Calopteryx aequabilis (Say, 1839) (Odonata: Calopterygidae           9.10% 
Erythrodiplax connata (Burmeister, 1839) (Odonata:Libellulidae) *  194.7%  
Hetaerina cruentata (Morse, 1895) (Odonata: Calopterygidae) *     160.4%         

*=not in Beatty publications 
 

% increase in 
available 
georeferenced data 



Preparing Coordinate Data/Data Cleaning 
 

•  GEOLocate latitudes & longitudes 

•  CSV files of PSUC, GBIF, & Odonata Central collecting event data 

•  Total Argia tibialis records = 2089  

•  coarse localities -0 

•  coordinates georeferenced to centroid of county - 957 

•  non-specific localities -126 

•  Resultant data = 1006 

 



ArcGIS   
•  Shapefiles created based on specimen collecting event localities 

•  BIOCLIM variables as ESRI grid files at 30’ historical data from 1961-1990 layered over the 
specimen points enabled downloads of raster data at each locality 



BIOCLIM Parameters-Original Variables 

Hutchinson et al. 2009 



BIOCLIM Parameters-Added Variables 

Kriticos et al. 2014. 



SDMToolbox 

•  Optimizes extracting data from each parameter in one step 

•  Enables testing for factor correlation prior to modeling 

•  Estimates biodiversity metrics 

•  Creates bias files to use as background points 

•  Chooses best model  

Brown J.L. 2014 



MaxEnt 
•  Models with presence-only data 

•  CSV of species 

•  Utilize ASCII files of BIOCLIM variables at each set of coordinates as the 
parameters 

•  Output includes: 

•  Omission & Predicted Area 

•  Sensitivity vs Specificity 

•  Analysis of Variable Contributions 

 

 

Phillips et al 2004, Wisz et al 2008 



MaxEnt-Map Representation 



MaxEnt-Analysis of Variable Contributions 

•  Percent contribution-depends on path 
of the training algorithm to get to the 
model 

•  Permutation importance-depends on 
solely the final MaxEnt model 

•  Jackknifing examines each variable in 
isolation as well as the effect on the 
model without the isolated variable 



Preliminary Results  

•  Temperature,  solar radiation as major factors for all 5 species 

 



Back to the Beattys 

•  Precipitation and temperature (climatic) factors play a greater role 

•  How can more collecting event data be incorporated? 

•  Would pinned specimen data enhance our understanding? 



Adjusting Our Focus 

•  Prioritize digitization of specimens with easily associated collecting event 
data  

•  Transparency in collecting event data 

•  Ensure that all uploaders understand best practices for georeferencing 

•  Vetting records for quality locality data 

•  Incorporate absence data (available for some species)  

•  Narrow parameters for modeling 

•  add edaphic parameters 

 

 

 



Future Projects 

•  Digitizing field notes to free collecting event data 

•  Resampling localities for spatiotemporal study of Pennsylvania 
Odonata 

•  Sampling bias in the collection 



Opportunities 

•  Development of an internship to work on digitization and curation of the 
Beatty Collection-stay tuned! 
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