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Some Background

NIBA - Network Integrated Biological Alliance — a 2010
strategic plan for a 10-year effort to digitize and mobilize the
scientific information associated with biological specimens held in
U.S. research collections.

NSF ADBC - Advancing Digitization of Biodiversity
; Collections — a 10-year program to digitize biodiversity
~pw( specimens stored in all U.S. Collections. Tofal program

“funding is $10 million per year. Fund 3-4 new TCN projects
each year.

TCN - Thematic Collection Network - Digitization projects
funded by NSF ADBC are networks of institutions with a strategy for
digitizing information that addresses a particular research theme,
such as impacts of climate change on the biota of a region.

Q‘? iDigBio - Integrated Digitized Biocollections -
&uais funded by NSF to act as a hub for the TCNs and other
” digitization projects. iDigBio is a national resource that
integrates data, coordinates and promotes tool development, and
fostering partnerships and innovations.




NSF ADBC Projects

2011

A Collections Digitization Framework for the 21st Century.
Pl: Lawrence Page, University of Florida

InvertNet--An Integrative Platform for Research on
Environmental Change, Species Discovery and
Identification.

Pl: Christopher Dietrich, University of lllinois, Urbana-Champaign

Plants, Herbivores and Parasitoids: A Model System for the
Study of Tri-Trophic Associations.

Pl: Randall T. Schuh, American Museum of Natural History

North American Lichens and Bryophytes: Sensitive Indicators
of Environmental Quality and Change.
Pl: Corinna Gries, University of Wisconsin, Madison




NSF ADBC Projects

2012

Mobilizing New England Vascular Plant Specimen Data to
Track Environmental Changes.

Pl: Patrick Sweeney, Yale University

Digitizing Fossils fo Enable New Syntheses in Biogeography -
-Creating a PALEONICHES-TCN.
Pl: Bruce Lieberman, University of Kansas

The Macrofungi Collection Consortium: Unlocking a
Biodiversity Resource for Understanding Biotic Interactions,
Nutrient Cycling and Human Affairs.

Pl: Barbara Thiers, New York Botanical Garden

Southwest Collections of Arthropods Network (SCAN): A
Model for Collections Digitization to Promote Taxonomic and
Ecological Research.

Pl: Neil Cobb, Northern Arizona University




NSF ADBC Projects

2013

Fossil Insect Collaborative: A Deep-Time Approach to
Studying Diversification and Response to Environmental

Change.
Pl: Dena M. Smith, University of Colorado Boulder

‘Developing a Centralized Digital Archive of Vouchered
Animal Communication Signals.
Pl: Michael S. Webster, Cornell University

The Macroalgal Herbarium Consortium: Accessing 150 Years
of Specimen Data to Understand Changes in the Marine/
Aquatic Environment.

Pl: Christopher D. Neefus, University of New Hampshire




ADBC Herbarium Projects

North American Lichens and Bryophytes: Sensitive Indicators
of Environmental Quality and Change.
2.3 Million Specimens in 60 Collections

Mobilizing New England Vascular Plant Specimen Data to
Track Environmental Changes.
1.3 Million Specimens in 15 Collections

The Macrofungi Collection Consortium: Unlocking a
Biodiversity Resource for Understanding Biotic Interactions,

Nutrient Cycling and Human Affairs.
1.4 Million Specimens in 24 Collections

The Macroalgal Herbarium Consortium: Accessing 150 Years
of Specimen Data to Understand Changes in the Marine/

Aquatic Environment.
1.2 Million Specimens in 49 Collections



What is the Role of
Small Herbaria
INn Projects Like These<¢




Hypothetical Herbarium TCN




Centralized Digitization Model
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Centralized Digitization Model




Centralized Model Considerations

From the Project Directors' Perspective

« Simplified Project Administration
» Proposal Preparation — Budgets, C.V.s, Current &
Pending, eftc.
» Progress Reports
» Full-time project staff
« Fewer people to train and supervise
» Proficiency improves with experience
» Sense of project “ownership”
« Custom made high through-put equipment




Centralized Model Considerations

From the Small Herbarium Perspective
« Collection is digitized “for free”

* Minimal fime commitment
 Liftle or no financial cost
» Digitized collection accessible via project portal
» Increased collection utilization
- Data integratfion with other related collections

» Access to tools for georeferencing, mapping,
taxonomic updates

 |ncreased collaboration with other herbaria

al/coll

c [ bryophyteportal.org/,

Details | Map ~ Commenis ~ Related Resources

Consortium of
NORTH AMERICAN BRYOPHYTE HERBARIA

University of New Hampshire
Main Menu Welcome to the Consortium of North American Bryophyte Herbaria

NHA

ctions The Cansorsum of Noh American Eryophyte Herbarta (CNABH) was crealedto serve as 3 gatewayto
i stia e aen 3 inNomn
America. Though & ComMman wed interface, we ofer oo 1o ocale. 3ccess snd work wilh 3 variey o data
SIarEQ Wi SearChing databased Nerdarum records,

Catalog # NHA-498869

Taxon: Atrichum angustatum (Brid.) Bruch & Schimp.

Family: Polytrichaceae

Collector: R.G. Riedeman 107

Date: 10 June 1953

Locality: United States, New Hampshire, Strafford, Durham. College Woods
43.134585 70.948505 +-718m.

Substrate: On black humus amongst decaying leaves on ground

BH data porta s more than just 3 we:

o News and Events

o0 warced suppor
ration of harbaria
datavase ca 23

to3c
Dynamic Check consortium s growing fo sxand s nstwor in orer o
" : parmers wilt Noth America milion N

[~ Specimen Imagt
Other Resources

Join the Consodium of
Horbaria as 3 rogular 1115
Jaia Porta feedback o CHARH: " + Juae 2011 -5
(CHARK) occurence recorcs
Integratec ate 33tz poral

Large Version

Record Id: 01c4a3e1-765-410-cea-66100436292a
Usage Rights: CC BY-NC-84 (Attribution-NonCommercial-ShareAlike)

Laltace decmsl

For additional information on this specimen, please contact Janst Sullivan, Collections Manager
(ianets@cisunixunh.edu

Akt Miarker




Centralized Model Considerations

Major Budget Item

Equipment - Design and construct 2 high through-put systems
and custom control software.

Research & Development $ 80,000
Construct 2 systems @ $35,000 each $ 70,000
Technicians - 1 full time and 1 half time technician at each of
the Digitization Centers for 2 years @ $40,000 per FTE plus
benefits
$60k x 1.5 FTEx 2 DCs x 2 yrs $ 360,000
Training - Travel costs to send 2 technicians to 2 training sessions
2 people x 2 sessions x $2,000 $ 8,000
Shipping - 300,000 specimens to and from a Digitization Center
with 200 specimens per carton
1500 cartons x $25 x 2 ways $ 75,000

Total $ 593,000

Based on through-put of 500 specimens per day per Digitization Center the
project will take 500 days to complete. With a 5-day work-week, that's 2 years.
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Distributed Model Considerations

From the Project Directors' Perspective

« Complex Project Administration
* Proposal Preparation — 15 Budgets, 15+ C.V.s, 15+
Current & Pending, etc.
» 15 Progress Reports
« Larger project meetings
« Part-time project staff, lots of students
« Lots of people to train and supervise
» High furnover rate for student help
« 15 off-the-shelf imaging stations




Distributed Model Considerations

From the Small Herbarium Perspective

» Collection is digitized in-house

« Significant time commitment

» Digitized collection accessible via project portal

Increased collection utilization

Data integration with other related collections
Access to tools for georeferencing, mapping,

taxonomic updates
« Greatly increased collaboration with other herbaria

c

Other Resources

Consortium of
NORTH AMERICAN BRYOPHYTE HERBARIA

Welcome to the Consortium of North American Bryophyte Herbaria

The Cansorsum of Hoh American Bryophyle Herbaria (CNABH) was crealeis 1o serve a5 3 gatewaylo

America. Though & ComMman wed interface, we ofer oo 1o ocale. 3ccess snd work wilh 3 variey o data
SIarEQ Wi SearChing databased Nerdarum records,

consortium s growing fo sxand s nstwor

parmers wilt Noth America

Join the Consodium of
Horbaria as 3 rogular
feedback o CHARH:

BH data porta s more than just 3 we:

aen 3 inNomn

o News and Events

o0 warced suppor
ration of harbaria
datavase ca 23

to3c
in orcrfo
milion

1115

+ June 2011 -5
occurence recorcs
Integratec ate 33tz poral

al/coll

[ bryophyteportal.org/,

Details | Map ~ Commenis ~ Related Resources

University of New Hampshire

NHA

Catalog # NHA-498869

Taxon: Atrichum angustatum (Brid.) Bruch & Schimp.

Family: Polytrichaceae

Collector: R.G. Riedeman 107

Date: 10 June 1953

Locality: United States, New Hampshire, Strafford, Durham. College Woods
43.134585 70.948505 +-718m.

Substrate: On black humus amongst decaying leaves on ground

[~ Specimen Imagt

Large Version

Record Id: 01c4a3e1-765-410-cea-66100436292a
Usage Rights: CC BY-NC-84 (Attribution-NonCommercial-ShareAlike)

For additional information on this specimen, please contact Janst Sullivan, Collections Manager
(ianets@cisunixunh.edu

Laltace decmsl

Akt Miarker




Distributed Model Considerations
Distributed Model

Equipment - Using off-the-shelf components.
15 Imaging Stations x $6,000 $ 90,000

Part-time Technicians - The 2 larger collections will each have 1 part time
(75%) technician for 1.5 years @ $30,000 per year plus benefits
$45k x 1 technician x 2 DCs x 1.5 yrs $ 135,000

Students/Interns - Digitization at the 13 other Digitizing Institutions will be

done by students or interns supervised by existing herbarium staff. Students

~are paid hourly and work 10-20 hours per week.

$9 per hour x 26,000 hours $ 234,000

Existing Herbarium Staff - At herbaria without technicians, existing staff will
oversee the project, frain and supervise students. One month of salary per
year will be covered by the project.

4 herbaria x 2 years x $6,000

9 herbaria x 1 year x $6,000

48,000
54,000

A A

Training - Travel costs to send 2 technicians and 13 staff members to
training sessions

15 people x $2,000 $ 30,000
Shipping - 10,000 specimens to and from a Digitization Center with 200

specimens per carton

50 cartons x $25 x 2 ways $ 2,500
Total $ 593,500

Based on through-put of 15 specimens per student per hour. Smaller collections (10k) will take 6 months
based on a 2 students working 15 hours/week. The 50k collections will take 1.5 years with 3 students. The
100k collections will take 1.5 years with 1 technician working 30 hours/week plus 3 students.



 The cost is the same
 The end product is the same

+ The administration is far more complicated

Why would anyone choose the
Distributed Model¢




Distributed Model

30-40 students trained
15 staff members frained

15 herbaria have equipment and
experience to digitize additional collections

Students and staff from 15 institutions have a
sense of ownership in the project

Administration in 15 institutions have a
greater appreciation for the value of their
herbbarium collections and personnel
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