
SCAN‐LepNet TCNs

1. Overview and growth of SCAN

2. LepNet on Target

3. Broader Impacts for both: LightningBug Mass Digitization & Index of Arthropod Collections 



1. 10 Collections, 6 funded PEN Projects, 2 pending
2. Original focus on Southwest Ground-Dwelling Arthropods

2012-2016 (Active PENs continue)

3. 2,252,066 records to date (2X expected) 

SCAN TCN 

4. 65 non-ADBC funded collections, 1,040,293 digitized records  
5. 32 pubs on SCAN or using data
6. Current focus = North American Arthropods, 

21.3 million records and 4.7 million images

Seeding Sustainable Digitization



NSF‐ABI  Symbiota2 2018‐2021

Skeletal version available now, 
plugins set for early‐mid 2020



SCAN Portal
1. Data Portal

3. WordPress site
Provides user guides, 
compiled data and
literature

 Tri‐Trophic
 InvertEBase
 LepNet
 Parasite Tracker
 Original SCAN
 North American collections & 

Larger North American data

2. Most Complete
Occurrence data for
North America
(21 million records) 
(4.7 million images)

Snapshot Live None Total
46 62 108 223



Taxa # Specimen 
Records

# 
Georeferenced 

# Specimen 
Identified to 

species

# 
Georeferenced 
& Identified to 

species
Research 

Ready
Formicidae - Ants 1,165,344 89% 56% 50%
Carabidae - Ground beetles 616,308 80% 66% 53%
Araneae - Spiders 240,161 81% 86% 70%
Acrididae - Grasshoppers 373,583 55% 95% 55%
Tenebrionidae Darkling Beetles 185,060 87% 62% 54%

SCAN Progress and Challenges

Five priority taxa are representative of most SCAN taxa

1. Significant number of records added every year
2. Need to continue making more data research ready – identifications are biggest bottleneck



56 out of 196 US Collections



SCAN‐LepNet Education‐Outreach 

Anne Basham

Biodiversity Outreach Network Non‐profit

Just launched in September, 2019



Core TCN Collections

2. 26 Collections, 1 PEN grant
1. Focus on North American Lepidoptera - ~142,000 species

3. 1.4 million records, 162k images 

3. 93% of records from North America, but 358 countries/regions 
represented

Broader Impacts
1. 132 collections contribute > 2 million Lepidoptera records

2. 148 families represented

2016‐2020
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Macrolepidoptera
(Group 1)

Microlepidoptera
(Group 2)

Butterflies & Skippers
(Group 3)

1,057,417 Records

12 Families

350,821 Records

65 Families

338,925  Records

7 Families



North American Data Providers: The ADBC Transformation
1,248 registered SCAN portal users

Tri‐Trophic TCN

NON‐TCN
Projects



Compiled by Crystal Maier

LightningBug
An Integrated Pipeline to Overcome the Biodiversity Digitization Gap



BugSnapper: Label reconstruction COPIS: Photogrammetry

1. A robotic-informatics system that will produce 3D images of both specimens and “on-the-pin” labels.  

2. Reduce cost and increase efficiency of transcription by 10-fold. 

3. No specimen left behind: 3D research quality image suites for each specimen, promoting a new research 
initiative on traits and automated species identifications.

Argonne National Laboratory Yale Peabody Museum

Notes from Nature
OCR/HCR

LightningBug: Collectively, over 25 years of development



LightningBug
An Integrated Pipeline to Overcome the Biodiversity Digitization Gap

Yale – Nelson Rios (photogrammetry) Larry Gall (testing)

Argonne National Lab – Mark Hereld & Nicola Ferrier (label reconstruction & OCR)
Notes From Nature – Rob Guralnick & Michael Denslow (OCR, HCR, citizen science)

Harvard –Crystal Maier, Paul Morris, Jim Hanken (testing, archiving) 

CSIRO – Simon Checksfield & Nicole Fisher (robotics, informatics, curation)

NHM– Ben Price (robotics & informatics)

NEON‐Macrosystem ‐ Michael Wieser (NEON – automated species identification, trait analyses

U of Arizona ‐ Wendy Moore(NEON – automated species identification, trait analyses

SCAN ‐ Neil Cobb (Coordination among collections – CSBR preparation)

Cal Academy – Chris Grinter (testing)

The Field Museum – Petra Sierwald (testing)

Core Team

Collaborators



Building an Arthropod Collection Network

1. Index of Arthropod Collections

2. Patterned after Index Herbariorum

3. Phase One, Clickable map linked to
collection websites and basic collection
statistics.

4. Future: extend globally, have collections
manage their information, use data for
strategic planning.

The End


