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Whence Neotoma?

Neotoma (packrat, woodrat) collects 
plants, bones, and other materials, 
which it deposits in middens, which can 
be preserved for thousands of years. 
The middens are cemented and 
preserved by amberat (dried urine), 
which contains pollen.

Neotoma collects multiproxy paleodata!



Neotoma

• Originally Funded by the U.S. National Science 
Foundation Geoinformatics Program (2 years)

• Principal Investigators
Allan Ashworth – Beetles
Russell Graham – Mammalian Fauna (FAUNMAP)

Eric Grimm – Pollen
Stephen Jackson – Plant Macrofossils

Jack Williams – Tools/Power User

• Lead Institutions
Pennsylvania State University

Illinois State Museum



Neotoma Development Plans 

New proposal has been funded by the NSF Geoinformatics 
Program for a five-year duration

Principal Investigators
Pennsylvania State University
Russell W. Graham (Penn State) 
Allan A. Ashworth (NDSU) 
Robert K. Booth (Lehigh University) 
Douglas A. Miller (Penn State) 
John (Jack) W. Williams (Univ Wisconsin) 

Illinois State Museum
Eric C. Grimm (Illinois State Museum) 
Donald F. Charles (Acad Nat Sci 
Philadelphia) 
Stephen T. Jackson (Univ Wyoming) 
Alison J. Smith (Kent State) 
Robert S. Thompson (USGS)

Collaborators
Maarten Blaauw (Queen's University Belfast, UK) 
Simon Brewer (University of Wyoming) 
Angela Bruch (Senckenberg Forschungsinstitut, Frankfurt, Germany)
Philip I. Buckland (Umeå University, Sweden) 
Dan J. Charman (University of Plymouth, UK)
B. Brandon Curry (Illinois State Geological Survey) 
Mary Edwards (University of Southhampton, UK) 
Thomas Giesecke (Georg-August-Universität Göttingen, Germany) 
Hannes Grobe (Alfred Wegener Inst for Polar and Marine Research,
Bremerhaven, Germany) 
Paul D.M. Hughes (University of Southhampton, UK) 
Anne-Marie Lézine (Laboratoire des Sciences du Climat et de
l'Environnement, Gif-sur-Yvette, France) 
Cathy Manduca (Carleton College) 
Michael Märker (Univesität Tübingen, Germany) 
Katherine McCarville (Upper Iowa University) 
Chengyu Weng (Tongji University, Shanghai, China) 



Geologic Time Frame

Holocene, Pleistocene, and Pliocene
Last 5.3 million years of geologic time

Time during which:

• Continents have had their current configuration
• Modern ecosystems developed
• Humans evolved
• Late Pleistocene extinctions occurred across most continents

It is a time, therefore, particularly relevant for evaluating global 
change. 



Purposes of Neotoma

• To facilitate studies of ecosystem development and 
response to climate change

• To enable joint analysis of multiproxy datasets to address 
paleoenvironmental questions that transcend those 
possible with single-proxy databases.

• To provide the historical context for understanding 
biodiversity dynamics, including genetic diversity

• To provide the data for climate-model validation

• To facilitate analyses of biostratigraphy

• To provide a safe, long-term, low-cost archive for a wide 
variety of paleobiological data

• To lower the overall cost of paleodata management



Neotoma Merges Existing Databases 

Initially:

• FAUNMAP Database
• Global Pollen Database
• North American Plant Macrofossil Database
• Allan Ashworth’s Beetle Database



Neotoma Design Concepts 

• Partnership between domain scientists and information technology 
specialists; wherein the science is driving the IT.

• Neotoma offers database infrastructure to specialists in various 
taxonomic groups, who will not need to develop or even 
necessarily understand the core information technology, but who 
can learn to input, update, and extract data through a user-friendly 
interface and to have control over disciplinary taxonomic issues. 

• Neotoma can accommodate virtually any type of fossil data

• Neotoma is a centralized database with virtual constituent 
databases (e.g.  North American Pollen Database, FAUNMAP) 

• Constituent database cooperatives may develop individualized 
websites to frontend the database if they so desire

• Capability for “data stewards” to remotely input and update data

• Access to the data by anyone with an Internet connection



NEOTOMA: Physical Location

Center for Environmental Informatics, Pennsylvania State University



Neotoma Development Plans 

• New constituent databases 

Diatom Paleolimnology Data Cooperative

North American Non-Marine Ostracode Database (NANODe)

North American Packrat Midden Database

European Pollen Database

African Pollen Database

Chinese Pollen Database

Northern Eurasian Palaeoecological Database 

Strategic Environmental Archaeology Database (SEAD)/Bugs 
Database 

Role of Culture in Early Expansions of Humans/Roceeh Out of Africa 
Database (ROAD)

Peatlands



Neotoma Development Plans 

• New constituent databases

• Data steward tools 
Software interface that allows data stewards to upload and update 

data remotely over the Internet



Neotoma Development Plans 

• New constituent databases

• Data steward tools

• Web services 
Read-only server components that:
 Retrieve specific data from the database 
 If necessary, perform additional operations on the data (e.g.
summarization, unit conversion, advanced computation) 
 Format and transmit data back to the requesting application 



Neotoma Development Plans 

• New constituent databases

• Data steward tools

• Web services

• Application Programming Interfaces (APIs) 
 A set of methods and properties for programmatically retrieving
data from the database through web services

 The APIs will allow standalone programs or web sites to
remotely access the Neotoma database



Neotoma Development Plans 

• New constituent databases

• Data steward tools

• Web services

• Application Programming Interfaces (APIs)
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Neotoma Development Plans 

• New constituent databases

• Data steward tools

• Web services

• Application Programming Interfaces (APIs)
• Software Development Kit (SDK) 
Pre-built (“out of the box” programming assets that save developers 

time by encapsulating common data access, manipulation, and 
presentation tasks into modular reusable application building 
blocks. Example: a map control.



Neotoma Development Plans 

• New constituent databases

• Data steward tools

• Web services

• Application Programming Interfaces (APIs)
• Software Development Kit (SDK) 
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Neotoma Development Plans 

• New constituent databases

• Data steward tools

• Web services

• Application Programming Interfaces (APIs)
• Software Development Kit (SDK)

• Neotoma Explorer plug-ins and enhancements



Neotoma Working Groups 

• Tools Working Group

• Age-Model Working Group

• Packrat Midden Working Group

• Peatlands Working Group



Neotoma Website www. neotomadb .org



NEOTOMA Manual



Neotoma Explorer www. neotomadb .org
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Neotoma Explorer www. neotomadb .org



Data Steward Tools: Input 



Data Steward Tools: Input 



Data Steward Tools: Update 



The Holy Grail

A multiproxy paleodatabase assessable 
programmatically via the Internet,  so anybody 
can build desktop or web-based software tools 
to securely access the central up-to-date 
database, and independent data stewards from 
various database cooperatives can upload and 
update data.
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