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Abstract at Time of Award:

A 3-day meeting, digitization workshop, and best practices session will be held from 8 to 10 April 2011 for 36 curators of plant research collections (herbaria) throughout Texas and Oklahoma. This event will strengthen operational infrastructure within the TORCH (Texas Oklahoma Regional Consortium of Herbaria) collections network and will train herbarium curators in digitization methods and cybertechnologies. Three primary outcomes are anticipated from this event: 1) Enhancement of the organizational functionality of TORCH to coordinate digitization efforts among regional herbaria, 2) Hands-on learning among participating curators and students in biodiversity informatics tools, digitization techniques, and national initiatives involving data sharing and imaging of natural history collections, and 3) Development of best practice standards for the TORCH community. This workshop will prepare herbarium curators to collaborate and function as a regional node for national biological collections digitization initiatives.

Workshop attendance supported by travel stipends is a necessary incentive to ensure sufficient input from regional curators and graduate students, thus engendering maximum support for and commitment to future TORCH activities. Development of a collaborative management plan and work strategy for herbarium digitization and data mobilization is imperative so that TORCH may contribute to federal initiatives such as the U.S. Biological Collections Resource/ Network Integrated Collections Alliance. The planned digitization and sharing of data contained in the 3.5 million herbarium specimens in Texas and Oklahoma will increase substantially the synthetic value of these data for biologists, ecologists, resource managers, and policy makers at the national and international level.

Activities and Findings

Research and Education Activities:

An Improvements to Biological Research Collections grant from NSF (#1055682) was awarded to Amanda Neill (BRIT) and Wayne Elisens (OKL) to support a 3-day meeting, digitization workshop, and best practices session, held 8-10 April 2011 at the Texas Tech Llano River Field Station in Junction, Texas. This grant supported the attendance of 40 people including curators and graduate students from plant research collections (herbaria) throughout Texas and Oklahoma and invited speakers from other regional consortia. Twenty-five curators and collections managers from 21 herbaria in Texas and Oklahoma attended as invited participants and students, members of the TORCH Steering Committee, or meeting organizers.  Six institutions represented at the meeting provided eight student participants who were awarded travel support on the grant to attend.  Eight invited speakers, plus one of the organizers, representing five regional consortia and three categories of best practice techniques, presented their work at the meeting and participated in a panel discussion on the discovery, selection, and documentation of best practices for digitizing herbaria.

The final agenda for the workshop is reproduced here:

Friday, 8 April     TORCH Curators’ Meeting; Models of Functioning Consortia
2:00   Welcome and opening remarks. Wayne Elisens, OKL
2:15   Meeting program, agenda, objectives.  Amanda Neill, BRIT-SMU-VDB
2:30   TORCH curators’ and business meeting
- Introductions; update for contact and herbarium information; communication; 

reporting; website update
- TORCH vision and refinement of governance model  

3:30   Coffee break
3:45   TORCH curators’ and business meeting (cont.)


- Steering Committee election; priorities for educational activities and outreach

- Discussion of digitization priorities and ADBC proposal objectives and structure 

- Summary and TORCH VI venue selection

5:00   Free time 
6:00   Dinner:  BBQ in pavilion
          After-dinner talks:  Models of herbarium consortia with digitization activities

7:30   “Consortium of Pacific NW Herbaria”
Ben Legler, University of Washington

8:00   “The Southwest Environmental Information Network, SEINet” 
Ed Gilbert, Arizona State University

8:30   Group discussion. Retire to pavilion to continue discussions and networking
Saturday, 9 April      Digitization Workshop; Initiatives and Resources
7:30
Breakfast in dining hall

9:00  
Workshop agenda and objectives.  Amanda Neill & Wayne Elisens

9:15   
“Half of the elephant:  Challenges in biodiversity informatics”   
Zack Murrell, Appalachian State University

10:15   “The other half of the elephant:  Tools and resources to meet the challenge.”
Amanda Neill, Botanical Research Institute of Texas, Fort Worth

10:45  
Coffee break

11:00  “Imaging practices and priorities in the BRIT Herbarium”  
Tiana Franklin, Botanical Research Institute of Texas, Fort Worth

12:00 
Lunch in dining hall
1:00   
“Apiary digitization workflows and Atrium Biodiversity Information Systems” 

Jason Best, Botanical Research Institute of Texas, Fort Worth

2:00   
 “The New Mexico Biodiversity Collections Consortium, NMBCC
Tim Lowrey, University of New Mexico
2:30   
Coffee break

2:45   
“Specimen digitization at the University of Arizona herbarium”
Shelley McMahon, University of Arizona

3:15
“The Specify Software Project and data output interface options”
Andy Bentley, University of Kansas

4:30   
Plenary discussion of resources, protocols, and implementation of digitization workplans
5:00   
Free time

6:00   
Dinner in dining hall 
7:30  
Discussion of the current state of digitization efforts in the TORCH community; informal demos by participants 


Sunday, 10 April      Digitization Workshop; Best Practices Session

7:30
Breakfast in dining hall

9:00   
Establishment and recording of best practices, standards, and workflow recommendations for use by TORCH community herbaria 
10:30
Coffee break

10:45
Morning session continued; roadmap, next steps, and conclusion

12:00
Lunch in dining hall and depart

Findings:
Three primary outcomes of the meeting, workshop, and executive session were anticipated in the proposal for the workshop.  These are itemized below and the actual outcomes are addressed for each:

1) Enhancement of TORCH functionality to facilitate digitization efforts of regional herbarium collections through inter-institutional communication and networking, delineation of governance models, and task allocation among participants.   
This grant supported all participant costs for the workshop, including travel, meals, and lodging at the Texas Tech Llano River Field Station, as well as reservation of facilities and audio-video equipment for the meeting.  This enabled the largest number of participants from Texas and Oklahoma since the first meeting when TORCH was formed in 2006.  Forty people, including 25 curators and collections managers and eight students from 21 herbaria in Texas and Oklahoma attended the workshop, which was a significant and successful venue for communication and networking.

The following rules of governance were voted and passed unanimously at the 2011 TORCH workshop. The Steering Committee consists of nine members (six from Texas and three from Oklahoma, based on proportion of herbaria in the two states). There are no constraints nor requirements regarding size of herbarium collection for those serving on the Steering Committee. Steering Committee members serve 3-year terms, with three rotating out every year (one from Oklahoma and two from Texas). However, a committee member rotating out may be nominated and re-elected immediately. Until terms are stabilized, individuals selected for term rotations will be selected using the primary criterion of geographical representation and secondary criterion of surname alphabetization. Nominations and voting for vacating seats will occur at the annual TORCH business meeting. Two co-chairs of the Steering Committee will be chosen each year by its members.
The TORCH Steering Committee 2011-2012:

· Wayne Elisens, Department of Botany & Microbiology, University of Oklahoma, Oklahoma Co-Chair pro tem
· Amanda Neill, Botanical Research Institute of Texas (BRIT), Texas Co-Chair pro tem
· Mark Fishbein, Botany Department, Oklahoma State University 

· Alice Hempel, Department of Biology, Texas A&M-Kingsville, Kingsville 

· Dale Kruse, Department of Ecosystem Science and Management, Texas A&M University 

· David Lemke, Department of Biology, Texas State University 

· Clark Ovrebo, Biology Department, University of Central Oklahoma 

· Tom Wendt, Plant Resources Center, University of Texas, Austin 

· Justin Williams, Department of Biological Sciences, Sam Houston State University 

Task allocation was not addressed, as a proposal had already been submitted in the intervening time (NSF ADBC TCN proposal for TORCH and SEINet-- Socorro, the Southwestern Critical Plant Data Coordination Network) and that proposal was still pending, though it was eventually rejected.  However, it did receive good reviews and will be resubmitted in 2012 after addressing reviewers’ comments.

2) Experiential education of participating curators in biodiversity informatics tools, best herbarium practices, digitization techniques, and national initiatives involving data sharing and imaging of natural history collections.  

Eight invited speakers, plus one of the organizers, representing five regional consortia (TORCH, NMBCC, SEINet, CPNH, SERNEC/USVH) and three categories of best practice techniques (standards, imaging, and databasing tools), presented their work at the meeting and participated in a panel discussion on the discovery, selection, and documentation of best practices for digitizing herbaria. Several speakers covered multiple topics: Zach Murrell (BOON) presented SERNEC activities as well as the US Virtual Herbarium initiative and the Society of Herbarium Curators website and resources.  Amanda Neill (BRIT) presented the TORCH-SEINet-NMBCC collaboration and the Socorro ADBC proposal, as well as biodiversity data standards (Darwin Core) and the organizations that develop and promote them (TDWG and GBIF).  Ed Gilbert (ASU) presented SEINet and Symbiota. Ben Legler, Tim Lowrey, and Shelley McMahon discussed digitization best practices in their herbaria and across their consortia in the Pacific Northwest, New Mexico, and Arizona, respectively.

The workshop was not as “hands-on” as hoped, but participants received a great deal of information and resources for investigation and experiment following the meeting, and awareness of contacts in the community available for future guidance.  Andy Bentley presented Specify collections management software, which TORCH herbaria are encouraged to adopt for their institutional databasing activities. Workshop participants were surveyed at the close of the meeting and a majority indicated a desire for the TORCH 2012 meeting (TORCH VI) to include a formal Specify workshop.  Tiana Franklin Rehman presented equipment, workflows, and best practices for specimen imaging in the BRIT Herbarium, which has utilized both the Herbscan inverted large-format scanning system from Kew as well as the Canon Mark II high-resolution digital camera.  Jason Best demonstrated a “home-made” frame for specimen elevation-to-screen for an inverted scanner system, the Super-Simple Scanner System, AKA the S4, costing a few hundred dollars to construct as a realistic local alternative to the several-thousand-dollar Herbscan frame.  Best also presented the Apiary specimen digitization software, a web-based open source tool for image-to-parsed-text workflows using both human and computer intelligence, as well as the Atrium biodiversity information system, which includes a web-based digital herbarium, among other tools, for sharing collection data and images.  Atrium is already in use as a portal for herbarium collections from Peru and New Guinea and is being considered as a future herbarium portal for TORCH, as Texas currently has no portal and the Oklahoma Vascular Plant Database does not support specimen images.
3) Recording best practice standards for the TORCH community.  
As workshop participants learned, best practices are constantly evolving, as standards, equipment, and knowledge improve across our community.  The “best” practice attainable for any step of digitization may be determined by budget (e.g. a less expensive scanner versus a more expensive digital camera).  The “best” practice for databasing will be determined by 1) familiarity with standards such as Darwin Core and the in-development Apple Core for herbarium-specific data, 2) personal feelings about the desirability and user-friendliness of the various databasing software options available, 3) access to or control over institutional infrastructure such as servers and IT support personnel, and 4) administrative support for curators’ time or student workers to perform the actual databasing.  The “best” practice in some cases may be unobtainable or may not be reflected in real practice.  An only partially-joking discussion was held about the need to document worst practices as it might also be helpful to know what not to do.  As a number of consortia and organizations outside of TORCH have already put great effort into documenting best practice recommendations for herbarium (and other biocollections) digitization, links out to these are now provided on the new TORCH website at www.TORCHerbaria.org (“Resources” page) and this will be updated as new practices and tools proliferate, especially those to be recommended by the Home Uniting Biocollections (iDigBio) project funded by NSF’s ADBC program.
Training and Development:
As the nature of the training and development performed at the workshop was covered in the preceding section of this report, below is a listing of all professional (non-student) participants from Texas and Oklahoma, their institutional affiliations, and their role at the workshop. 
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Outreach Activities:

Eight graduate students also received training and development at the workshop, though as these students were generally studying some aspect of botany in their course of study and not collections management or collections digitization per se, they should be included as recipients of outreach activities of this workshop.  We were very pleased to receive funding to support student travel from NSF as this was the first TORCH meeting with significant student participation.  Many participants commented on how valuable and refreshing student input was to the workshop and it is hoped that professional registration fees at future TORCH meetings can be used to generate student travel awards to encourage their attendance.  Six institutions represented at the meeting provided eight graduate student participants who were awarded travel support on the grant to attend, and these are listed below.

Eason, Michael
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University of Oklahoma
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Oklahoma State University
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Sul Ross State University (TX)

Rein, Angela


Oklahoma State University
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On the third day of the meeting the students gave brief presentations on what they learned from the meeting and how exposure to the meeting concepts and themes enriched their vision of a possible future career in the fields of bioscience and/or biocollections. Here are some excerpted highlights of their presentations, which were voice-recorded:
·  “I’m digitizing specimens for my own flora project so being here gives me a lot of things to think about, like what [tools] might work for me.”

· “I had previously heard project reports from the regions at a USVH meeting last year but it was really cool for me to see the interfaces working here and I learned a lot.”

· “This was really useful to me because now when I make collections I can do a better job of making those labels useful to other people by putting them in more of a Darwin Core format.”

·  “I learned a lot about best practices for digitization and how some of the things we want to do are challenging economically.”

· “This seems to be a really exciting time [in the world of biocollections] and I hope we get funding to do more.”

· “In my systematic project it’s really difficult for me to download data about my plants from other herbaria so having all of them databased would have made my work a lot easier.”

·  “I’m a herbarium technician at my school and it is a genuine career interest to me.  I love this community because it’s very welcoming and down-to-earth.”

· “I recently spent a lot of time looking through specimens and trying to make my own maps so I’m really glad to find out that all these tools already exist to make that job easier.”

· “I was completely unaware of a lot of these resources; it makes me want to consider being a collections manager and be a part of these collaborative efforts.”

· “Most of all I liked the culture I found here and the networking is really neat because it’s definitely reaffirmed that I’m in the right field with like-minded people”

One student who described her career interests as being at “the intersection of bioinformatics and collections management” was so excited about Darwin Core she demonstrated how during the previous evening she had downloaded some records in XML from the Consortium of Pacific Northwest Herbaria site, written a script to extract Darwin Core geocoordinate fields from them, and imported these into ArcGIS:
· “I can use this script again and again to download data from other databases without modification, so this uniform data standard is really great.”

Web/Internet Site:

www.TORCHerbaria.org
Products
Other Specific Products:

Product Type: Mailing List Announcement
Product Description: This report will be posted on the TORCH website, and an announcement will be sent out to the entire TORCH membership as well as the HERBARIA listserve to notify even those who were not able to attend that the results and documentation of the workshop are now available to them.

Sharing Information: After posting, the announcement should be locatable by searching the public archives of the HERBARIA listserve for “TORCH”:

http://markmail.org/search/?q=TORCH%20list%3Aorg.nacse.herbaria
Product Type: US Virtual Herbarium Report
Product Description: A modification of this report is being provided to the USVH committee and will be available on their website. 

Sharing Information: http://usvirtualherbarium.org/
Contributions
Contributions within Discipline:
NSF funding allowed the largest participation of TORCH members in a meeting/ workshop since the first TORCH meeting in 2006.  This grant supported the attendance of 40 people including curators and graduate students from plant research collections (herbaria) throughout Texas and Oklahoma and invited speakers from other regional consortia. This event strengthened operational infrastructure within the TORCH (Texas Oklahoma Regional Consortium of Herbaria) collections network and familiarized herbarium curators in digitization methods and cybertechnologies.  This workshop also encouraged graduate student participants to seriously consider careers in biology, biocollections management, and biodiversity informatics.  TORCH is now better prepared to collaborate and function as a regional node and contribute to the 10-year effort to digitize and mobilize the scientific information associated with biological specimens held in U.S. research collections. 
Contributions to Other Disciplines:

Although this workshop may have no immediate effects outside of the herbarium community, the eventual benefits of better preparing curators to participate in digitization initiatives will include generation of herbarium data and images that will be broadly used by ecologists, natural resource managers, climatologists, agriculturalists, and many other science professionals beyond botanists and herbarium collection managers. 
Contributions to Human Resource Development:
The encouragement of graduate student participation in this and future TORCH meetings/ workshops has provided a great opportunity to broaden the impact of this consortium’s activities.  Five of the eight graduate students who received travel awards to the workshop were women. It is unfortunate that there are few minority graduate students associated with herbaria in Texas and Oklahoma; frankly it was difficult to locate the few students who did participate, as many curators responded they had no students with organismally-focused projects who would find the meeting relevant.

Perhaps the growth of initiatives in biocollections digitization that gives us cause to hold such workshops will encourage TORCH curators, most of whom are also professors, to feel more positively about the future of their field and renew efforts to encourage students to enter this field.  The previous two decades have witnessed orphaned collections, abandonment of collections-based research by students in favor of molecular studies, and an apparent decrease in both the study of plant systematics in the traditional sense as well as the funding for such activities.  Yet even the graduate student attendees who are conducting systematic projects of their own made the connection that increased digitization would change their field from an anachronistic museum-bound hermitage to a 21st-century rapid data-mining and synthesis network.  This sea-change in perception of the quality of life of organismal biologists may be the biggest impact of collections digitization on the next generation of scientists.
Contributions to Resources for Research and Education:
The workshop was itself an educational resource to all participants, as discussed under “Activities and Findings.” Other resources for research and education (specimen data and images) will be a result of future digitization activities performed by participants in the workshop and others who benefit from information about the workshop being shared via TORCHerbaria.org, e-mail lists, the USVH, curators’ meetings at professional conferences, and other relevant venues.  The planned digitization and sharing of data contained in the 3.5 million herbarium specimens in Texas and Oklahoma will increase substantially the synthetic value of these data for biologists, ecologists, resource managers, and policy makers at the national and international level.
Contributions beyond Science and Engineering:

The impact on those who will benefit from eventual herbarium digitization activities informed by this workshop is broad yet difficult to quantify.  Other fields and a wide spectrum of humanity may benefit from synthesis of data mined from TORCH herbarium specimens someday.  Educational tools and citizen science activities developed from TORCH digitization outputs will positively impact students, teachers, and the general public and will increase their appreciation of natural history and conservation of biodiversity.
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TORCH V Participants (left to right): Front row: Tiana Franklin Rehman (BRIT-SMU-VDB), Mark Fishbein (OKLA), Jason Best (BRIT), Lauren Hollis (SRSC), Jon Giddens (OKL), Ed Gilbert (ASU), Zack Murrell (BOON).  Second row: Andy Bentley (KANU), Melanie Link-Perez (OKL), Amanda Neill (BRIT-SMU-VDB), Monique Reed (TAMU), Hillary Loring (Mize Herbarium), A.J. Harris (OKLA), Shelley McMahon (ARIZ), Richard Worthington (UTEP), Dale Kruse (TAES).  Third row: Wayne Elisens (OKL), Minnette Marr (LBJ Wildflower), Michael Dunn (CAMU), Rahmona Thompson (ECSC), Lisa Castle (WHO), Angela Rein (OKLA), Amanda Wills (OKL), Bonnie Amos (SAT), Gloria Caddell (CSU), Alice Hempel (TAIC), Tom Wendt (TEX-LL).  Back row: Becca Swadek (BRIT-SMU-VDB), Patty Marksteiner (BRIT-SMU-VDB), Allan Nelson (TAC), Johan Souss (SWT), Jim Kennedy (NTSC), Tim Lowrey (UNM), David Lemke (SWT), Ben Legler (WTU), Martin Terry (SRSC), Justin Williams (SHST), Stephan Hatch (TAES).  Not pictured: Michael Eason (SRSC/LBJ Wildflower).
Photo taken 10 April 2011 at the Texas Tech Llano River Field Station.  Courtesy of the Botanical Research Institute of Texas, Attribution-Non-Commercial Creative Commons License.
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