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 Paleoniches: digitizing fossils to enable new 
 syntheses in biogeography 



 Biodiversity Science and Paleontology 

How do species respond to environmental change 
through time?  
 
-What are the effects of abiotic versus biotic factors 
-do species respond individually or as a community 
to changing environment? 
-how do species niches evolve with changing 
climate? 
 
Fossil record allows investigation of long term effects 
of climate change 
 
 
 

SSS 

SST 

DIC 

Saupe et al., in review 



8 institutions  

3 major time periods/biogeographic regions: 
Ordovician, Pennsylvanian, Neogene 

~20,000 localities 

~546,000 invert fossils 



Ohio University Zoological Collections 
Cincinnati Museum Center  

Karl E. Limper Geology Museum (MUGM) 
Yale Peabody Museum 

Texas Natural Science Center 
 

 Ordovician – Cincinnati Region 
 485 - 443 Ma 

Ordovician geology 

Ordovician paleogeography 



Jack Kallmeyer Collection 
 
2397 lots 
12,271 specimens 
268 species 
115 unique localities 

 Ordovician – Cincinnati Region 
  Ohio University Zoological Collection 

Dr. Alycia Stigall (PI)  
Hannah Brame Jen Bauer 

Brookville Dam Spillway in Brookville (courtesy H. Brame) and Neha Gupta, Rich Malizia, Diane Estes, Cody Contner 



Brame, Stigall 
and Bauer, GSA 
2013 



19 weeks to complete digitization  
Brame, Stigall and Bauer, GSA 2013 











 Pennsylvanian – U.S. Midcontinent 
 323 - 298.9 Ma 

University of Kansas, Biodiversity Institute 
Yale Peabody Museum 

Texas Natural Science Center 

Pennsylvanian paleogeography 

Pennsylvanian geology 



 Pennsylvanian – U.S. Midcontinent 
 University of Kansas 

Estimated 170,000 Pennsylvanian specimens, total 
collection ~850,000 specimens 
 
Primary collections made 1930s – 1960s 
 
Prior to this project: ~7.5% of total collection 
databased 
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Taxonomic Breakdown

SPNHC  
June 2013 

Paleodigitization Workshop 
Sept 2013 

Taxonomic breakdown 

Specimens per month Total Specimens 

All 

Penn 

10,782

68,918

1,465

15,256

1,552

Taxonomic Breakdown

Nov 14th 2013 

~19% total 
collection  

~43% Penn 
specimens 



Imaging for digital atlases 

Using stratigraphy to refine age 

Composita sublitida 



Georeferencing 



Florida Museum of Natural History 
Yale Peabody Museum 

Texas Natural Science Center 

 Neogene – Gulf/Atlantic Coastal Plain 
 23 - 2.6 Ma 

Neogene paleogeography 

Neogene Geology 



 Neogene – Gulf/Atlantic Coastal Plain 
 Florida Museum of Natural History 

>3000 localities 
176,615 specimens 
~500 species  

Roger Portell FLMNH Jon Hendricks SJSU 

















 Summary 

Aim: Database and georeference and photograph paleontological collections from 
three major time periods 
 
Provide detailed taxonomic, stratigraphic (age, environment) and geographic data 
 
• Through iDigBio, GBIF and databases (Specify/KeEmu)  - to enable 

paleobiogeographic, paleoecologic, and macroevolutionary analyses 
 

• As digital atlases - resource for students, teachers, the public 
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