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Digitization of Herbarium Specimens, 
a Collaborative Project

Larry Schmidt

Abstract
Digital collections in museums, libraries, and other 
agencies are expanding rapidly. Digitization of books, 
maps, photographs, and other objects for both pres-
ervation and dissemination are changing the way 
libraries work. Librarians who have, historically, 
worked with collections in print formats are anxious 
to move toward digital content as the wave of the 
future. Rather than stand on the sidelines and watch 
as the digital movement passes by, librarians need to 
be proactive and create digital content using both col-
lections within the libraries’ walls and proactively seek 
opportunities to work collaboratively with stakehold-
ers outside of the libraries’ hallowed halls. The creation 
of the Grand Teton National Park Digital Herbarium 
is an example of a collaborative effort between librar-
ians, botanists, and national park personnel. All three 
groups needed to work together to create a digital 
herbarium useful to botanists and other individuals 
interested in the flora of Grand Teton National Park. 
This paper describes the project and suggests how 
other institutions may emulate the collaborative effort 
where more than two disparate groups have a stake in 
the final outcome of the digital project.

Introduction
Collaborative digital projects in academic libraries are 
fast becoming the norm as universities move toward 
the creation of digital institutional repositories.1, 2 The 
importance of digital collections in science are appar-
ent.3, 4 Many libraries who have historically collected 
material for both research and education purposes 
are naturally drawn to these digital collections and 
are taking a lead in this arena. Efforts in digitization 
range from the creation of digital images of photo-
graphs to historical documents. An example of this 
type of digital collection is the Oregon State Univer-
sity Libraries’ Linus Pauling Research Notebooks, a 
fully indexed digital collection of Linus Pauling’s 46 
research notebooks.5 Collaboration exists on a num-
ber of levels within and without libraries. Collab-
orative projects between libraries and other depart-
ments and college campuses exist but they are not as 
common as digital projects with materials owned by 
libraries. Large statewide collaborative projects con-
tinue to increase in numbers and will likely do so as 
long as the funding and interest in these collaborative 
efforts continue. Examples of statewide and regional 
digital collections are Online Archive of California, 
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Northwest Digital Archives, Virtually Missouri, and 
Western Waters Digital Library. 

Libraries are not alone in the digitization of their 
collections. Museums and herbaria have also entered 
into digitization efforts for purposes of both preserva-
tion and dissemination. One of the reasons that these 
collections have moved online is that they are all too 
often hidden from the public eye.6 Herbarium speci-
mens are stored in a manner that makes them hard to 
access and are often of limited use to the public. These 
digital collections have become more important as users 
see their potential for their research. Some examples of 
digital herbaria are listed below.

• MBL/WHOI Library Digital Herbarium7

• Utah Valley State College Digital Herbarium8

• vPlants A Virtual Herbarium of the Chicago Re-
gion9

• The Virtual Herbarium of The New York Botani-
cal Garden10

• OSU Type Specimen Images and Original De-
scriptions11

• WTU Herbarium Image Collection12

Examples of the importance of herbaria collections 
to research are plentiful and digitization of herbarium 
collections can only add to the potential for new research. 
Digital as well as traditional collections have been used 
to document the decline of species, the range of rare 
species, and the spread of invasive plants.13 Researchers 
are interested in the establishment of databases to re-
cord biodiversity and specimen inventories, which will 
allow regional and global inventory and monitoring of 
plant species.14, 15 To meet this need, herbaria around the 
world have begun to digitally image their collection and 
create searchable databases to maintain them.16, 17 

Project
The idea for the Grand Teton National Park Digital 
Collection started innocently as a possible “Weeds of 
Wyoming” digital collection. The plan was to work with 
the University of Wyoming Agriculture Experiment 
Station to develop a site illustrating common weeds 
of Wyoming. Initially both herbarium specimens and 
natural images would have been captured digitally for 
the collection. Instead, the current Principal Investiga-
tor (PI) for the project, Mary Ann Harlow, considered a 
collection that was more manageable and would benefit 
researchers. The Grand Teton National Park (GTNP) 
herbarium is a historical record of plant specimens col-
lected in the park. This collection has provided research-
ers with a physical record of vascular flora since the 

1920s. Herbarium specimens in GTNP are currently 
housed in a converted walk-in freezer in an old wooden 
building located near park headquarters. The collection 
is integrated with other artifacts of archeological and 
historical significance, and little space is available to 
work with the collection on site. Access to the collection 
is by appointment only and requires a park employee 
escort. Because specimens are not available for loan, 
individuals who wish to work with the collection have 
to transport them to another park facility in order to 
use them. This is a collection ripe for digitization. Not 
only would digitization of the collection make it easier 
to access, it would also allow researchers to look at the 
specimens before a visit to the park. They could decide 
which, if any, specimens they need to handle. The digital 
collection would therefore:

• reduce the need for physical handling,
• create access to a previously hidden collection,
• increase visibility through the WWW,
• support access regardless of user skill,
• create an archive of GTNP herbarium specimens,
• add to the Wyoming distributive database of vas-

cular plants, and
• could be used as an inventory of specimens in the 

collection.
Harlow and two other librarians, Larry Schmidt 

and Paula Muñoz, captured digital images of herbarium 
specimens during the summer. Throughout the year, li-
brarians cleaned up the database and ported metadata 
to the digital image and management software. This 
project began the summer of 2005 thanks to the gener-
ous support from the University of Wyoming Librar-
ies administration and a grant from the National Park 
Service (NPS). 

Procedures
The first step taken in preparation for this collaborative 
project was a meeting with National Park personnel. 
Investigators discussed protocol and procedures for the 
digitization workflow. This involved determining how 
specimens would be transported to and from the Univer-
sity of Wyoming-National Park Service Research Cen-
ter (UW-NPSRC) where digitization of the specimens 
takes place. The visit also included instruction from the 
park botanist on handling herbarium specimens. After 
meeting with park personnel, the librarians met with 
the Rocky Mountain Herbarium (RMH) botanists to 
discuss research needs from a digital collection of speci-
mens. As with any digital project, choosing hardware 
and software capable of delivering a high quality prod-
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uct is one of the first priorities. In this case, a portable 
system was required due to space considerations and the 
fact that the camera would only be used seasonally. The 
camera equipment was set up at the UW-NPSRC in 
early summer soon after the facility opened. 

The librarians transported specimens from the 
park location to a dedicated photography room, pho-
tographed them and returned them. Data about each 
specimen was entered into an Access database that was 
supplied by the RMH and reconfigured by a library 
systems programmer. At the UW-NPSC, images were 
saved on a hard drive and backed up on CD-ROM as 
well as an external drive. Once the camera and computer 
hardware were returned to the University of Wyoming 
Libraries (UW Libraries), the images were transferred 
from the external drive to a server and the CD-ROMs 
were stored in a temperature-controlled location. Cur-
rently over 6,000 images have been taken of GTNP 
herbarium specimens. 

Images of each specimen were matched by field la-
bel and added to the Access database. This allows cor-
rections and additions to be added for each specimen at 
a later time. Currently there are records for each speci-
men in an Excel spreadsheet and the Access database. 
Once the project was completed there were three re-
cords associated with each specimen: the Excel spread-
sheet supplied by the Park Service, the RMH Access 
database, and the database associated with the digital 
imaging software Insight, from LUNA Imaging. The 
UW Libraries will maintain only the Access database 
and the digital imaging software database. In the end, 
the Park Service, the RMH and the libraries will have 
an accurate list of herbarium specimens complete with 
information required for botanists.

Collaboration
Herbarium collections represent the work of botanists 
who collect specimens in the field, press 
and dry them, and bring them back to 
the herbarium to mount on paper fol-
lowing specified procedures.18 Librar-
ians who take on digitization of her-
barium specimens must know how to 
handle the specimens as well as how 
botanists catalog and organize them. 
Education or experience in biology fa-
cilitates discussions with scientists or 
botanists through the use of a common 
language. In order to create a digital 
herbarium, or for that matter, any digi-

tal collection, librarians should note how the material is 
originally organized and displayed. 

Collaboration between the stakeholders is essential 
for this type of endeavor if the needs of all partners are 
to be met. In the case of the digitization of the GTNP 
herbarium there are three stakeholders involved in the 
project: the UW Libraries, the NPS, and the Rocky 
Mountain Herbarium (RMH). It is also important to 
look at how the digital collection will be formatted as 
well as what will be the expectations of the users of the 
collection. Librarians, NP personnel, and RMH bota-
nists established how each member accessed the project 
and what parameters were needed. Botanists have their 
own protocols of cataloging and displaying field infor-
mation pertinent to the object, a herbarium specimen. 
Librarians wish to address user needs and record his-
torical content and information about the digital image 
itself. The NPS wants historical information as well as a 
link to the material from their website. 

Table 1 illustrates the different types of metadata 
that will be important to botanists, park personnel and 
librarians. The metadata for the digital collection will 
be a combination of the herbarium data and Dublin 
Core metadata, including information for botanists and 
the general public. The archival camera data will fol-
low Dublin Core specifications but will be hidden from 
public view. All the stakeholders and projected users 
will have the necessary information at their fingertips. 
It is expected that the digital collection will be available 
at the UW Libraries’ web site with links to it provided 
at the RMH and GTNP websites.

There are many ways agencies and departments 
maintain inventories of their collections. The NPS uses 
a filing system that consists of an Excel spreadsheet 
which inventories their botanical specimens along with 
museum and historic artifacts. The Park Service modi-
fied the original Excel spreadsheet so it included only 

Table 1: Metadata Types

Herbarium Data Dublin Core Metadata Archival Camera Data
Scientific Name Scientific/Common Name Camera Type
Specimen Number Accession Number Lens Type
Collector Same Aperture
Collection Data Same Image Date
Habitat Description Habitat Description Photographer
Geographic Location Location/Location Withheld Photo Number
Logitude, Latitude Same Shutter Speed 
Annotated Same ISO
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the herbarium specimens for use with this project. Fig-
ure 1 shows a screenshot of the original Excel spread-
sheet. Needless to say, this type of collection manage-
ment system would not meet the needs of the botanists 
using the digital collection. The curator and manager of 
the RMH looked at some of the early images and labels 
on the specimens and informed librarians of data that 
was needed in order to make the collection useful to 
botanists. They also worked with librarians to determine 
if the images produced by the digital camera would en-
able botanists to work with the specimens digitally.

The RMH database was used to clean up the 
spreadsheet information. Fields from the spreadsheet 
were exported to the database. The spreadsheet records 
were incomplete and the entries did not follow a stan-
dard formatting procedure. The database entries had to 
be edited, either as the digitization process took place 
or at a later date. As images of the specimens were at-
tached to the database records, it became apparent that 
a modification of the RMH database would improve 
the workflow for management of the data. The modi-
fied database included a field for the image number 
and special attention notes to help with the editing and 
clean-up of data. Many of the specimens were origi-
nally misidentified and field label annotations had to be 

cross-referenced through the use of the RMH author-
ity list. Figure 2 contains a screenshot of the modified 
database used for the project. 

To determine which fields to include in the digi-
tal herbarium, it was again necessary to have an un-
derstanding among the collaborators. What fields are 
going to be necessary for the botanists? Do we need 
to create fields for the public such as common names, 
medicinal uses, or historical significance? In creation of 
a digital database, it is better too err on the side of too 
many fields than not enough. 

Many herbariums across the United States and the 
world use their own software to organize digital collec-
tions for in-house use and these disparate tools often do 
not communicate with each other. Scientists are creating 
federated databases for biological data from DNA se-
quences to biological taxonomies, sometimes referred to 
as bioinformatics. This has led to the creation of integrat-
ed regional databases that can be accessed from outside of 
the herbarium. This trend may make it necessary to create 
digital collections that have the same functionality. 

Further discussions with park personnel and RMH 
botanists resulted in attention paid to the issue of sen-
sitive species. Some of the plant specimens are rare in 
GTNP and the NPS wants to keep locations of these 

Figure 1. Original GTNP Excel Spreadsheet
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plants hidden. How do you provide botanists with the 
full descriptive information of specimens while hiding 
their locations from the public? The solution was to pro-
vide a copy of the database to the NPS and the RMH 
so that researchers will have access to the location infor-
mation. However, the public interface, available on the 
web, will have sensitive information hidden from public 
view and researchers and park personnel will still have 
access when they need it. 

For researchers and park personnel, the quality of 
the location information that will be available will in-
crease. As records for new specimens are added, and 
old records modified, with Geographic Information 
Systems (GIS) enhanced location information, addi-
tion location data will become available. As before, the 
locations will be withheld on the public interface for 
rare or endangered species. The use of digital herbarium 
collections will only expand. In fact, GIS is being used 
today as an important method to track and prioritize 
the procedures for the preservation of rare specimens in 
natural habitats.19 

Conclusion
In the future, there will be a call for digital projects to 
fulfill internal needs of the libraries and external needs 

of the university. Librarians need to be ready for these 
opportunities, whether they are in-house, at the univer-
sity level, or multi-state collaborations; in fact librarians 
need to take the lead on these projects. Some things to 
think about for future projects:

• Pick your projects carefully and beware of the 
Google™ effect: Google™ Maps, Google™ Books, 
Google™ Earth, and Google™ Patents. If Google con-
tinues to digitize material of all sorts it will pay to keep 
track of their progress so duplication of effort does not 
occur.

• Know the standards for metadata and herbarium 
information. 

• With the concern for global inventories of both 
plant and animal life, collections need to be federated so 
users can look at collections independent of location. 

• With the advent of GIS, the need for records, 
including location information that can be pulled and 
imported into ArchView or other GIS software, is ap-
parent. 

Some issues to consider when building a coopera-
tive project are:

1. When beginning a cooperative project take into 
account cultural issues of different institutions. Who 
has ownership of the digital collection, and how will 

Figure 2.  RMH Access Database Table



Digitization of Herbarium Specimens, a Collaborative Project 69

March 29–April 1, 2007, Baltimore, Maryland

copyright issues be handled? Remember that each in-
stitution will put forward their needs and expect them 
to be met, even though it may not be possible to do so. 
In order for the project to move forward, everyone has 
to be convinced of the utility of the project.

2. Software can become a limiting factor. Database 
compatibility and user needs often force compromise 
that may not be ideal for all users. If database issues are 
not discussed early enough workflow may be impacted 
and the project will be delayed. There will always be 
tradeoffs between needs and wants.

3. Time and money constraints will also impact the 
project. 

4. With limited funding and time you will not be 
able to do everything you set out to do. It pays to break 
up the project into parts that have clear objectives and 
outcomes. When more funding becomes available, ad-
ditional pieces can be added onto the project. 

Librarians need to be aware not only of changes 
digital publishing has had on libraries, but how re-
searchers are utilizing digital content. New hardware 
and software continue to change how researchers do 
their work, and there are opportunities for librarians to 
become partners in this digital evolution of the WWW. 
Librarians should not be afraid to work on cross-disci-
plinary projects that may initially seem to have little to 
do with libraries. Who knows what the future holds for 
librarians, but, rest assured, a digital world will increase 
opportunities for collaborative projects.
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