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Project Scope
• 40 Partners (including non-digitizing federal 

partners)
• 19 Partners Digitizing new records
• 1.7 million specimens from the Southern 

Rocky Mountain Region
• 503,000 new database entries
• 814,000 new specimen images
• 560,000 new georeferences
• Rancho Santa Ana Botanic Garden added as 

a PEN September 2019 (Adds 60,700 
specimens; 42,640 new records, 49,000 new 
images and 56,600 new georeferences).
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Funded Partners
• Adams State University
• Arizona State University
• Black Hills State University
• Chadron State College
• Colorado College
• Colorado Mesa University
• Fort Lewis College
• Harvard University
• Navajo Nation Herbarium
• New York Botanical Garden
• Northern Arizona University

• Rancho Santa Ana Botanic 
Garden

• Rocky Mountain Biological 
Laboratory Herbarium

• San Juan College
• University of Colorado
• University of New Mexico
• University of Northern 

Colorado
• University of Wyoming
• Western State Colorado 

University
• Yale University
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Project Progress
2018

• 91,154 database entries completed (~18%)

• 367,436 specimens barcoded (~47%)

• 345,588 specimens imaged (~43%)

• 12,130 specimens georeferenced (~2%)
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Project Progress
2019

• 242,484 database entries completed(~48%)

• 753,843 specimens barcoded (93%)

• 727,475 specimens imaged (89%)

• 59,175 specimens georeferenced (~11%)

• 2.5 fold for data entry 2 fold for imaging and 
barcoding and over 5 fold for georeferencing.
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Project Progress
2019

Georeferencing is going to be the biggest focus of 
years 3-4.

Held a Georeferencing Workshop September of 
2019 aimed at bringing collections up to speed on 
georeferenced process for SoRo. Expect 
Georeference numbers to climb quickly in the back 
half of the project.
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Project Progress
• soroherbaria.org integrated into 

SEINet/Symbiota infrastructure

• 95% of the funded partners now have data in the 
Southern Rocky Mountain Portal

• Over 80 volunteers, undergraduate and graduate 
students have been trained in biodiversity 
informatics tasks under the project

• 2 collections switched from Specify to Symbiota

• 1 collection is transitioning from home grown to 
Symbiota
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Lessons Learned
• Staggering start dates allows maximum 

contact time with new institutions (4 PI 
and 9 subawards started digitizing year 
one 5 subawards plus COLO collection 
started year two). Also splits collections 
into themes (small scope under 15,000 
mid scope under 100,000 large scope 
over 100,000)

• Site visits are invaluable
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Lessons Learned
• Do not take silence for “everything is okay”
• Collections are worried about the future of 

Specify
• Collections are worried about 

georeferencing
• Skeletal and controlled data (dropdown 

menus) help to filter data, reduce keystroke 
errors and create a searchable database 

• Students thrive when working on various 
tasks

• Equipment changes / backups / updates? 
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Outreach
• Workshops through NAVA, SJNM and BHSC 

trained  and give museum experience to 
Native American students. Two workshops 
one in Farmington and one in Spearfish

• Worked with St. Johns University for a GIS 
class using SoRo Penstemon Data

• Georeference workshop ~16 participants 
across SoRo to learn georeferencing and best 
practices for recording data.

• Update on Ross’s class module
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Field to Digital Object 
Southern Rocky Mountain TCN Field to 

Digital Workshop in New Mexico
• Field to Digital Object Workshop

• Nineteen students from Dine College, 
Northwestern Indian College, San Juan 
College, Fort Lewis and Northern Arizona 
participated.

• Arnold Clifford, co-author of the Flora of the 
Four Corners Region, shared both his 
taxonomic and Navajo ethnobotanical 
expertise.
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Southern Rocky Mountain TCN Field 
to Digital Workshop in South Dakota

• Black Hills State University (BHSU) 
and Oglala Lakota College (OLC) held 
a workshop for students and faculty 
from Oglala Lakota College.

• Field to Digital Object Theme. Two 
days in the field and one day in the 
museum.
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Collaberation with NYBG, St Johns 
and the SoRo Consortium

• Built Story Maps using real SoRo
Penstemon data.

• Several collections stepped in to 
georeference Penstemon specimens 
to be used by the class.
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Collab with NYBG and St Johns

• Number of students in class, 
overview of data used. 

• Sample work…
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Georeferencing Workshop

• 16 participants from SoRo collections

• Held over 3 two hour online sessions 

• Hands on experience with the focus 
of data quality and documentation

• Fill out those DarwinCore Georef
Fields!
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LeafMachine
• Fully autonomous software that leverages a pair of machine 

learning algorithms to extract leaf area measurements from 
herbarium specimen vouchers

• COLO Herbarium Collection
 9,940 randomly chosen specimens from 20 families
 At least 1 leaf measurement 

achieved in 88.6% of specimens 
 78.6% of measurements were 

accurate upon inspection
• Manuscript in press

Batch of 
Vouchers

Segmentation

Processed Image
Leaf Candidate Analysis

Megapixels Processing time 
Average PC

Processing time 
High-end PC

3 20 seconds 10 second

24 20-50 seconds 10-40 seconds

60 90-120 seconds 60-90 seconds

Contact: William Weaver
William.Weaver@Colorado.edu
Website:

www.LeafMachine.org


