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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 indicators of environmental changes in 

aquatic ecosystems



How Many Specimens Are 

There in US Herbaria?

 Over one million 

macroalgal herbarium 

specimens in collections 

ranging from 50 specimens 

to 200,000 



Where Are The Herbaria?

50 Collections

37 Universities

4 Marine Labs

3 Botanical Gardens

6 Museums

1 Million Specimen

52% < 50 years old

33% 50-100 years old

15% >100 years old

90% Marine or Estuarine



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)



How Are They Being Digitized?

 Georeferencing (Using GeoLocate from the Symbiota Portal)



What is the Progress to Date?

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

University of New Hampshire Year 1 10 131,677 1 1 1 1 1

New York Botanical Garden Year 1 5 169,150 1 1 0 0 0

University of North Carolina Year 1 7 49,736 1 1 1 1 1

University of Michigan Year 1 5 95,892 1 1 1 1 1

University of Washington Year 1 3 36,102 1 1 0 1 1

Duke University Year 1 1 21,837 1 1 0 1 0

University of Alaska SE Year 1 1 9,889 1 1 1 1 0

Bishop Museum Year 1 1 65,000 1 0 0 0 0

Field Museum Year 1 1 47,791 1 1 1 0 0

Oregon State University Year 1 1 12,109 1 1 1 1 1

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

University of California - Berkeley Year 2 9 228,862 0 0 0 0 0

University of Hawaii Year 2 1 2,401 1 1 0 1 1

Harvard University Year 2 1 150,000 0 0 0 0 0

Academy of Natural Sciences Year 3 1 37,000 0 0 0 0 0

University of Vermont Year 3 1 3,500 0 0 0 0 0

Totals 49 1,074,546 693,059 644,737 506,584 422,270 260,775

1 1 0 0 0

Percent Complete



What is the Progress to Date?
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What is the Progress to Date?



How is Data Being Managed?

Specimen Imaging & 

Image Processing

Barcoding & Preliminary Data 

Capture Georeferencing

Using Geolocate

Manual Entry

Label Transcription

OCR

Voice 

Recognition

Symbiota
instance 
at iDigBio

Darwin Core Archive

iDigBio Portal

Local Backup at 

Digitizing Institution

Redundant Storage 

Servers at UNH iDigBio Backup 

System



How Is Data Disseminated?
 Open access via the Macroalgae.org specimen data 

portal (Symbiota)



Who is Using the Data?
 Google Analytics for Macroalgae.org



Who is Using the Data?
 Google Analytics for Macroalgae.org



How is the Data Being Used?

 Education

 Lab exercises and assignments in aquatic botany courses

 Field trip preparation (checklists)

 Research

 Determine when and where a species can be collected

 Taxonomic studies

 Biogeographic studies

 Effects of environmental changes or disturbances on species 
distribution and community structure

 Track progression of invasive species and loss/displacement of 

native species
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TCN Project Management
 Training

 Online videos and training documents (macroalgae.unh.edu)

 Site visits

 iDigBio workshops/webinars and online documentation

 Communication

 Primarily eMail (phone / Skype)

 In-person meetings of subsets of the TCN at:

 SPNHC

 Regional, National and International Phycology symposia

 iDigBio Workshops

 Progress Tracking

 Periodic progress reports from Digitizing Institutions and 

Collaborating PI’s

 Track records/images/transcription/georeferencing on portal



Acknowledgments

This material is based upon work supported by the National Science Foundation under Grant Number (NSF Grant Number:1304924)

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.


