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Specimens as Biological Integrators
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Recent digitization initiatives

• ADBC ($100 million program) funded:
 23 Thematic Collection Networks

 29 Partners to Existing Networks

 Integrated Digitized BioCollections (iDigBio)

 Digitization of 62 million specimens (915 collections; 317 institutions)
 Provided training & work experience for thousands of students & early professionals
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Recent digitization initiatives

Proportion of collections with some digitization:

• Mycology – 100%

• Fish - 43%

• Herbaria - 66% (represent 34% of specimens)

• Insects – 6%
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Recent digitization initiatives

• 2021
 ADBC will award its last grants

• 2023/2024
 Funding expires on last awarded grands

 Current iDigBio funding ends
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What’s next for collections?
Extended Specimen Network Strategic Plan
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NEON as a case study of holistic 
metadata
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NEON: A continental-scale observatory
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Diverse datatypes collected @ NEON 
sites

Terrestrial 
site

Aquatic 
site



Annual archival of specimens @ the 
NEON Biorepository

• Small mammals*
• Fish*
• Ground beetles* & bycatch
• Mosquitos*
• Ticks*
• Zooplankton
• Benthic macroinvertebrates*
• Vascular plants, algae, 

bryophytes and lichens
• Soil microbes*
• Soil
• Dust
• Wet deposition

*including genomic extracts



Case study: NEON Mosquito Collections
Physical Specimens
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Pinned vouchers

Cryopreserved
mosquitoes

(long term archiving)

Pathogen-tested
mosquitoes

Genetic extracts



Case study: NEON Mosquito Collections
Primary Extension
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data.neonscience.org



Case study: NEON Mosquito Collections
Primary Extension
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Barcode of Life (BOLD)



Case study: NEON Mosquito Collections
Secondary Extension
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Phenocam – Harvard Forest canopy



Case study: NEON Mosquito Collections
Tertiary Extension
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Case study: NEON Mosquito Collections

Temperature is an important predictor of activity

Data from Harvard Forest 2017

Ecological forecasts from holistic data sources
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Seasonal temperatures Mosquito Abundance



Case study: NEON Mosquito Collections
Detecting changes in distribution and ranges
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Case study: NEON Mosquito Collections
Phylogenies & updated taxonomy
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Biodiversity specimens: 
Integrate ecological observations across multiple 
scales
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Modified after Schaepman, et al. 2009
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NEON as a case study of holistic 
metadata
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NEON can be used to: 
Enable environmental forecasting
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