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Digitization, data management, or data integration 



Single Software => Platform / Framework
Open-source software to create community biodiversity data portals  

● Research scopes
○ Taxonomic theme
○ Geographic theme
○ Project theme

● Custom design
○ CSS / config files

● Community portals
● Expand beyond plants

○ Adoption of Darwin Core
● Open-source



Content Management System

● Browser-based
○ Platform independent
○ Globally accessible

● No special software
○ Free!
○ No software updates

● Password protected
● Centralized support

○ Automated services
○ Nightly backups



Advancing Digitization of Biological Collections
Thematic Collections Network (TCN) 

● 2011 - 2021
● NFS funding to digitize 

natural collections
○ LBCC – Lichens & 

Bryophytes
○ MACC – Macro-fungi
○ NEVP – New England 

vascular plants
○ SCAN – Arthropods

● iDigBio 🡪 central hub



Object-to-Image-to-Data Workflow
Thematic Collections Network (TCN) 

● LBCC TCN
○ Lichen & Bryophyte

● Rapid imaging of labels
● Skeletal data collection
● Load images on server
● Use portal to convert 

images to digital record
● Migrate data back to 

collection database



Advancing Digitization of Biological Collections
Thematic Collections Network (TCN) 

● Rapid data entry
● Duplicate harvesting
● OCR / NLP
● Batch georeferencing
● GeoLocate integration
● Crowdsourcing 
● Darwin Core publishing
● Data versioning
● Load management
● Exsiccati index



Sustainability
Thematic Collections Network (TCN) 



Mid-level Data Aggregator

● Multiple collections
○ Live managed 
○ Snapshot datasets
○ Hybrid management 

● Cross-collection data 
processing

● Encouraged collections 
to move away from:

○ Excel “databases”
○ Custom management 

systems

Digitization Benefits 



Benefits of Aggregator Digitization

● Online digitization
○ Distributed workstations
○ Platform independent 

● Cross-collection processing 
● Crowdsourcing 
● Duplicate networking
● Data cleaning
● Batch georeferencing
● GeoLocate CoGe

Digitization Benefits 



Harvesting Cross-Collection Data
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Fixing Misidentifications via Duplicates

● Online digitization
○ Distributed workstations
○ Platform independent 

● Cross-collection processing 
● Crowdsourcing 
● Duplicate networking
● Data cleaning
● Batch georeferencing
● GeoLocate CoGe

Digitization Benefits 



Cleaning Taxonomic Errors

● Online digitization
○ Distributed workstations
○ Platform independent 

● Cross-collection processing 
● Crowdsourcing 
● Duplicate networking
● Data cleaning
● Batch georeferencing
● GeoLocate CoGe

Digitization Benefits 



Cross-Collection Georeferencing

● Online digitization
○ Distributed workstations
○ Platform independent 

● Cross-collection processing 
● Crowdsourcing 
● Duplicate harvesting
● Data cleaning
● Batch georeferencing
● GeoLocate CoGe

Digitization Benefits 



Symbiota ⬄ GeoLocate Interoperability

● Online digitization
○ Distributed workstations
○ Platform independent 

● Cross-collection processing 
● Crowdsourcing 
● Duplicate harvesting
● Data cleaning
● Batch georeferencing
● GeoLocate CoGe

Digitization Benefits 



GeoLocate CoGe - Interoperability
Digitization Benefits 

● Define dataset
○ Cal Poly herbarium
○ Lacking coordinates
○ Quercus sp.

● Select CoGe target
○ Rare oaks

● GeoLocate data push
○ 244 records
○ Transferred via DwC-Archive 

data package
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GeoLocate CoGe - Interoperability
Digitization Benefits 

● Georeference using GeoLocate tools
○ Distinct community of editors
○ Separate toolset

● Real-time data transfer to Symbiota
○ Coordinates
○ Error radius
○ Additional metadata 

● Web service driven
○ Automated data flow
○ Data provenance tracking



Symbiota - Communities of Practice

● Live managed datasets
○ 1100+ collections
○ 25 million occurrences
○ Migration of processed data 

not necessary 
● Snapshot dataset

○ Migration to source database 
is required

○ Problematic data 
interoperability issues



Versioning of all Data Edit 

● Full tracking of changes
○ Name of editor
○ Timestamp of edit
○ Field changed
○ Old value 
○ New value

● Export options
○ CSV download
○ Printable report
○ API – JSON output



Expanding Interoperability

● API version 1
○ DwC-Archive Publishing
○ GeoLocate CoGe
○ Specify data pushes

● API version 2
○ Lumen by Laravel
○ Swagger docs

● Expose data to external 
Apps 

● Data flow between portals
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