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What are Macroalgae?

Rhodophyta (Red Algae) - 6,300 species in 10 orders

Chlorophyta (Green Algae) - 4,300 species in 15 orders

Charophyta - 3,500 species in 8 orders

Phaeophyta (Brown Algae) - 2,000 species in 18 orders



What are Macroalgae?

Eukaryota Tree of Life (Bauldauf 2003)



Why Are They Important

 Foundation of aquatic ecosystems – provide 

food, shelter and substrate for other organisms

 Maintain nutrient balance in aquatic ecosystem 

and produce oxygen

 $7.4 billion industry as human food, phycocolloids, 

pharmaceuticals

 Sensitive indicator of environmental changes in 

aquatic ecosystems



How Many Specimens Are 

There in US Herbaria?

 1.1 Million herbarium 

specimens in collections 

ranging from 100 

specimens to 200,000 



Where Are The Herbaria?

50 Collections

37 Universities

4 Marine Labs

3 Botanical Gardens

6 Museums

1.1 Million Specimen

40% < 50 years old

50% 50-100 years old

10% >100 years old

90% Marine or Estuarine



How Are They Being Digitized?

 Barcoding and Skeletal Record Creation in Excel



How Are They Being Digitized?

 Imaging

 Lightbox/copystand

 21 to 36 megapixel camera

 Camera Control Software

 Adobe Lightroom (white balance, tone 

curve adjustment, jpg & dng export)



How Are They Being Digitized?

 Label Transcription in Symbiota Portal (Macroalgae.org)

 Manual/semi-automated entry (barcode, filed-as name, 

country, state, county)

 Voice recognition (collector(s), collection date, accession 

number,  locality  

 Optical character recognition (locality)
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How Are They Being Digitized?

 Georeferencing (GeoLocate from Symbiota Portal)



How Is The Data Being Disseminated?
 Macroalgae.org specimen data portal (Symbiota)



How Long Does It Take?

 Specimens per Hour and Cost per Specimen

Activity
Specimens 

per Hour
Cost per 

Specimen

Barcoding & preliminary 
record creationa 80 $0.12 

Specimen Imaginga 69 $0.14 

Label transcriptiona 63 $0.15 

Georeferencingb 195 $0.08 

Total $0.49 

aUndergrad Students $9.50/h

bGrad Students $16/h



What is the Progress to Date?

Digitizing Institution Start Collections Specimens Records Created On Portal Imaged Fully Transcribed Geo-referenced

University of New Hampshire Year 1 10 127,285 1 1 1 0 0

New York Botanical Garden Year 1 5 163,350 1 1 0 0 0

University of North Carolina Year 1 7 74,167 0 0 0 0 0

University of Michigan Year 1 5 78,683 1 1 1 0 0

University of Washington Year 1 3 37,154 0 0 0 0 0

Duke University Year 1 1 19,000 1 0 0 0 0

University of Alaska Year 1 1 8,300 1 1 1 1 0

Bishop Museum Year 1 1 78,795 1 0 0 0 0

Field Museum Year 1 1 37,494 1 1 1 0 0

Oregon State University Year 1 1 9,000 0 0 0 0 0

University of Guam Year 1 1 13,600 0 0 0 0 0

University of California - Berkeley Year 2 9 228,493 0 0 0 0 0

University of Hawaii Year 2 1 2,000

Harvard University Year 2 2 150,000

Academy of Natural Sciences Year 3 1 37,000

University of Vermont Year 3 1 3,500

Totals 50 1,067,821 484,606 357,592 250,241 157,054 70,321

0 0 0 0 0



What is the Progress to Date?



 University of New Hampshire – Janet Sullivan, Liz Hull, James Lydecker, 
Matt Lafond, Emily Tassinari, Olivia Fleszar, Natalie Feldsine , Tucker 

Smith, Xander Howard, Mike O’Malley, Hannah Traggis, Mike Mayo 

 New York Botanical Garden – Ken Karol, Barbara Thiers, Stephen 

Gottschalk, Naveed Davoodian

 Arizona State University - Ed Gilbert

 AlgaeBase – Michael Guiry

 Yale University – Patrick Sweeney

 iDigBio – Gil Nelson, Deb Paul, Larry Page,  Joanna McCaffrey, David 

Jennings, and everyone else.
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