
iDigBio is funded by a grant from the National Science Foundation’s Advancing Digitization of 
Biodiversity Collections Program.  Any opinions, findings, and conclusions or recommendations 
expressed in this material are those of the author(s) and do not necessarily reflect the views of 
the National Science Foundation.

Using Specimens and Linked Data

In Ecological and Evolutionary Research

Pamela S. Soltis

University of Florida



2

Collections:

The Library of Life

~1400 natural history 

collections

in the US

1-2 billion specimens 

in the US

3-4 billion specimens 

worldwide
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Systematics and Taxonomy

Carl Linné, aka Carolus Linnaeus

Linnea (twinflower)



4

Collections:

The Library of Life

Genetics

Genomics

Chemistry

Species interactions

Phenology

Biogeography

More!
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Collections:

The Library of Life

Most specimens locked

away in cabinets, 

unavailable for general 

use.

DIGITIZATION!!!!
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www.idigbio.org
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iDigBio:  Enabling Biodiversity Research 
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Specimen Records in iDigBio
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Papilio cresphontes – giant swallowtail
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Specimen Records in iDigBio

Papilio cresphontes
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Specimen Records in iDigBio

Papilio aristodemus
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Specimen Records in iDigBio

Papilio cresphontes



16

Specimen Records in iDigBio

Papilio cresphontes
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Thematic Collections Networks
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Linking Heterogeneous Data 
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Modeling the Distribution of Florida Plants

• Location information and environmental data

• Software to model the range of each species

• Project onto future climate conditions

• For Florida plants:

– 1490 plant species (of 4100 species)

– >511,000 georeferenced points (GPS)

– Environmental features:  temperature, 

precipitation, soil, etc.
Julie AllenCharlotte 

Germain-Aubrey
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now 2050

now 2050

Abildgaardia ovata (flatspike sedge)

Prunus geniculata (scrub plum)

Responses to Climate Change: Winners & Losers
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Florida Plant Diversity
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• Panhandle species: NORTH!

• Peninsula species: SOUTH! 
High species diversity

Low species diversity
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Florida Plant Diversity: Sea Level Rise
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Human population density

N. Barve

Florida Plant Diversity
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Phenological Asynchrony in a Changing Climate:  

Plant Bud Burst, Flowering, Fruiting,

Insect Emergence, Bird Nesting & Migration,

Mammal Nesting & Survival …

http://budburst.org/phenology_whyphenology

http://pheno-mismatch.org/

Bartomeus et al. 2011
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Codistribution of plant bugs (Miridae; 

Insecta: Hemiptera) and their host plants

Weirauch et al. 2017 Cladistics

Plant bugs:  1339 species, 61,016 records
Plants:  313 species, 196,012 records
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Codistribution of plant bugs (Miridae; 

Insecta: Hemiptera) and their host plants

- Shown: 16 Areas of 

Endemism (AoE) for 

Miridae

- In all: 45 AoE for 

Miridae,10 AoE for plants

- Smaller AoE for Miridae

than host plants, 

although generally 

congruent

Weirauch et al. 2017 Cladistics
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Codistribution of plant bugs (Miridae; 

Insecta: Hemiptera) and their host plants

AoE congruent with mammals, too

Weirauch et al. 2017 Cladistics
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Specimen Records in iDigBio

Papilio cresphontes
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Machine Learning: Herbarium specimens

Classifying German trees to species

Leaf shape, venation

85% accuracy

Unger et al. 2016

Traits from Labels, Images, & Text
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Free web & mobile app
dedicated to plant identification and 
gathering of botanical observations; 
extending to specimens,
phenology

=

Pl@ntNet is based on an innovative 
crowdsourcing workflow

Joly A. & al., 2014. Interactive plants identification based on social image data. Ecological informatics. 

BIODIV. DATA MACHINE LEARNING

NATURE

OBSERVERS
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iDigBio: Enabling Biodiversity Research 

Through Tool Development & Collaboration
• GUODA: Global Unified Open Data Access 

• Jupyter: Python & R notebook infrastructure

• FreshData: Notifications of new data records

• Effechecka: Taxonomic Checklist Generator

• Taxonomic Name Resolution Service (iPlant)

• Links, interfaces, & workflows - Open Tree of Life and Lifemapper

• USVH as a model – linking resources
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iDigBio: Enabling Biodiversity Research 

Through Tool Development & Collaboration
• GUODA: Global Unified Open Data Access 

• Jupyter: Python & R notebook infrastructure

• FreshData: Notifications of new data records

• Effechecka: Taxonomic Checklist Generator

• Taxonomic Name Resolution Service (iPlant)

• Links, interfaces, & workflows - Open Tree of Life and Lifemapper

• USVH as a model – linking resources

• Training:  Data & Software Carpentries, digitization, software use
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idigbio.org/wiki

facebook.com/iDigBio

twitter.com/iDigBio

vimeo.com/iDigBio

idigbio.org/rss-feed.xml

idigbio.org/events-calendar/export.ics

Get involved!Thank you!

http://www.facebook.com/iDigBio
https://twitter.com/iDigBio
http://vimeo.com/idigbio
https://www.idigbio.org/rss-feed.xml
//localhost/webcal/::www.idigbio.org:events-calendar:export.ics

