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Symbiota Software Project 

• Open source  
• Virtual flora/fauna 
▫  Specimen search engine 
▫  Biodiversity inventories 
▫  Identification keys 

•  Images, maps, 
descriptions, common 
names, etc 



Specimen Centric Model 

•  Baseline data 
•  Expert reviewed 

vouchers 
•  Verifiable 
•  Proof of occurrence 
•  Reproducible 
•  Millions of 

occurrence records 



History – Initial Funding 

• NSF Award 
DBI-0847966 

•  2008 – 2011 
•  Integrate systems 
▫  Symbiota Keys 
▫  SEINet 

• Data exchange 
• Web services 

API 



History -> SEINet 

•  Prototype: 2001  
•  Specimen search engine 
•  Java/JSP & MS SQL 
• Distributed databases  
•  Arizona herbaria 
▫  DES, ARIZ, ASC, ASU  

•  Taxonomic thesaurus  
• Read-only 



•  Interactive Key 
•  PHP / MySQL  
• Character “matrix” 
▫  DELTA standard 
▫  Relational database 

•  Taxonomy 
•  Static checklists 
• Keys for complex lists 
•  Issue: No specimens 

History -> Symbiota Key 



History -> Change or Plans 

•  SEINet issues 
• Unstable 
•  Problematic 

infrastructure 
• Offline databases 
•  Limited use of 

standards 
•  Solution: merge! 



Symbiota - Prototype 

•  SEINet functionality 
merged into Symbiota 

• Centralized cache of 
specimen data 

• Robust indexing 
• Dynamic keys 
• Central Taxonomic 

Thesaurus 



Power of an Integrated Dataset 















Scientific Community Portals 

• Modular famework 
• Community-based 

biodiversity portals 
• Distinct datasets 
▫  Taxonomic scope 
▫  Geographic scope 

• Custom look & feel 
▫  CSS, config files 



SEINet Network 

•  Integrated Data 
• Distributed Network  
▫  Great Plains 
▫  InterMountain  
▫  MABA 
▫  SEINet – AZ 
▫  SEINet – NM  
▫  SERNEC 
▫  VPlants 



Symbiota - Biodiversity CMS 

•  Read-only user interface 
•  Password Protected 
▫  Online Browser-based 

application 
▫  Platform independent 
▫  Globally accessible 
▫  No special software 

installation (free) 
▫  Make use of web 

services 



Additional Features 

• Duplicate linking 
• Exsiccati 
•  Loan management 
• Genetic linkages 
•  Specimen comments 
• OCR / NLP 
• Crowdsourcing 

• Versioning of Edits  
• Batch georeferencing 
• Darwin Core Archive 

Publishing 
• Data Cleaning 
• Multiple taxonomic 

thesauri 



Specimen Management 

Images 

Species 
Lists 

Keys 

K-Emu 

Live Data 
Coll 7 

Data Snapshots 

Users 

Specify 

Excel 

Access 

Specify 

Coll 6 

Coll 8 X 



Duplication –vs – Niche Overlap 

• Encyclopedia of Life (EOL) 
•  Specify 
• GBIF 
• Discover Life 
• Navikey / Lucid / Xper2 
•  Symbiota 
▫  Community Data Portals 
▫  Specimen based 
▫  Biodiversity CMS 

EOL Symbiota 

Specify 

Discover 
Life 



Biodiversity Inventories 

•  Floras & Fauna 
• Graduate Research 
•  Park Service 

Inventories 
•  Surveys 
• Voucher supported 















Voucher Administration 



“My Profile” 



Plant Atlas of Arizona Project 

• Arizona Native Plant 
Society  

• Grand Canyon Trust  
• Desert Botanical Garden 
• U.S. Forest Service 
• Northern Arizona 

University 
• Museum of Northern 

Arizona 



My Profile 



Personal Specimen Management 

• Data entry 
• Data Management 
•  Label Printing 
• Cloud management 
▫  Password Protected 
▫  Web browser 
▫  Platform independent 
▫  Globally accessible 
▫  No special software 

•  Initially “Observations” 



Physical 
Specimens 

Original 
Observation 

Voucher Network 

ASC 

MNA 

GenBank # 

Anno 1 

Anno 2 



Acknowledgments 

•  National Science Foundation 
•  Collection managers 
•  Corinna Gries, Thomas Nash, Nico Franz, Leslie 

Landrum, Mary Barkworth, Michelle McMahon, Neil 
Cobb 

•  Paul Morris, David Lowery, Ben Brandt, Daryl Lafferty 
•  STRI, Filtered Push, Specify, GeoLocate, iDigBio 
•  Arizona State University - GIOS and SOLS 


