








featured in the PBS Nature program “Silence of the Bees” broadcast as the season opener on
October 24, 2007, and one testified at a congressional hearing on Colony Collapse Disease
(http://www7.nationalacademies.org/ocga/testimony/Colony_Collapse_Disorder and Pollinator D

ecline.asp). Some hints to earlier outbreaks of a similar disease have been found in 18" Century
bee-keeping books, showing the value of ready access to this rare, specialized literature. Native
bee species might be able to take up some of the role of pollinators if domestic bee colonies
continue to decline, but no one has a good estimate of the diversity and number of wild bee species
and populations in Illinois and elsewhere. In response, UIUC entomologists recently began a Bee
Spotter Web site (http://beespotter.mste.uiuc.edu/) to enable bee watchers throughout Illinois to
send in information on the bees found in their area.

While bees may be the “poster children” of the Hymenoptera, wasps and ants are also very
important to humans and the environment. Many wasps are parasitic on other insects and are thus
one of the most effective biological control agents for controlling exotic insect pests. Ants include
some of the most important scavengers and insect predators, and may even beat earthworms at
turning the soil. There are annoying and problematic invasive species in all three major groups of
Hymenoptera as well—think killer bees, yellowjacket wasps, and fire ants.

Many species of bees, wasps, and ants are also of particular interest to biologists because of their
complex social behavior. At the University of Illinois, there is a major collaborative project called
BeeSpace (http://www.beespace.uiuc.edu/) which seeks to analyze social behavior at the genomic
scale using honeybees as a model organism. In fact, the entire domestic honey bee genome has
been sequenced, one of the first insect genomes besides Drosophila (the fruit fly) to be sequenced.
All ants and many species of wasps are social as well, so their genetics, social behavior, and
taxonomy are also of interest to BeeSpace researchers. BeeSpace has a major informatics
component and digitized bee and wasp books would be used for cutting-edge text mining
applications. Informatics programs are expanding at UTUC; there is an MS program in
Bioinformatics, for instance, and there are courses in the Graduate College of Library and
Information Sciences on Biodiversity Informatics (LIS590BDI) and Museum Informatics
(LIS490MU) that could use this digitized material for classroom or research use. On a lighter note,
this year’s 25" Annual Insect Fear Film Festival, put on by UIUC’s Entomology Department,
featured recent movies on social insects (Bee Movie and Antz) instead of the usual Hollywood
monster bugs. Social insects have become part of pop culture!

On the global front, there is much that we do not know about the Earth’s biodiversity. While
perhaps 1.4 million species have been identified, most authorities agree that there are at least
another 10 million species that have not been described, and new and spectacular species make the
news frequently. Even a well-studied group such as the Hymenoptera occasionally surprises
entomologists, and given the scattered nature of the classic literature on their taxonomy and
biology it is difficult to determine what is already known. Biodiversity researchers from several
institutions in the state are working on bees, wasps, and ants. These institutions include the Field
Museum, Illinois Natural History Survey, Northern Illinois University, University of Illinois at
Urbana-Champaign, University of Illinois at Chicago, and Western Illinois University. Easier
access to what is already known about these insects can only improve their ability to understand
hymenopteran biodiversity.

Researchers at both the Illinois Natural History Survey and the Field Museum are also working on
digitizing information about their collections of Hymenoptera specimens, which are not only used

to identify and name insect species but are increasingly being used to determine the distribution of
species over time. Species distributions change over time based on factors such as climate change,
habitat loss or gain, and the encroachment of invasive species so that having baseline and time
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series data is invaluable. Being able to link to original descriptions or early distribution information
in digitized books and journals would significantly expand the value of these digitized collections.

Scientists in Illinois are not the only people interested in digitizing old books on plants and
animals. The Biodiversity Heritage Library (BHL) (http://www.biodiversitylibrary.org/) is a joint
project between major natural history museums and universities such as the American Museum of
Natural History, the Field Museum, and Harvard University. The University of Illinois is already
listed as a contributing member since the Field Museum and the University Library collaborated on
a project to digitize Field Museum publications, as mentioned before. The BHL also feeds into the
new Encyclopedia of Life (http://www.eol.org/) which aims to provide an “online reference source
and database for every one of the 1.8 million species that are named and known on this planet,”
according to its Web site. There have been other small scale projects to digitize books on bees and
beekeeping, including a project at Cornell University which digitized books on beekeeping.
AntBase (http://www.antbase.org/), a Web database for ant researchers, has also digitized many
books on ants.

The Project

A list of about 175 volumes in the Hymenoptera and beekeeping call number ranges that are held at
the Field Museum and UIUC has been developed and checked against the previous digitization
projects described above. They include works on bees, wasps, and ants spanning the globe and in
several different languages. For this grant, we will select the 150 most appropriate volumes from
our initial list, focusing on informational content, physical condition and rarity. We will check each
volume again to make sure it was not digitized before the final selection process. We have
submitted our proposed list of titles to the Biodiversity Heritage Library so that other BHL
participants will not bid on them. The project will emphasize books on taxonomy and biology
rather than beekeeping, which was the focus of most of the other bee digitization projects. The
earliest volume on our list is Samuel Purchas’s Theatre of politicall flying-insects (1657), which is
not particularly rare since it has been microfilmed but users will almost certainly prefer the
digitized version. Some other important volumes on our list include William Morton Wheeler, 7he
Ants of the Baltic Amber (1914) held by only 8 WorldCat libraries; Johann Witzgall, Buch von der
Biene [Book of the bee] (1898) held by 15 libraries, and James Duncan, The Natural History of
Bees (1840) held at 30 libraries, none of them BHL participants. Other volumes in our initial list
are held by 50-100 libraries but are important works. Some, such as Amédée Lepeletier’s Histoire
Naturelle des Insectes: Hyménoptéres (1836), contain very attractive hand-colored plates that have
traditionally been locked up to preserve them from theft. Digitizing the books will make these
images much more useable and discoverable.

Cost and Plan of Operation

This request includes funding for long-term storage at the UIUC facility, actual digitizing costs,
and shipping. The specific costs include:

$450 digital storage
$6,000 scanning (150 books X 400 pages each X $0.10 per page)

$100 foldouts (50 foldouts X $2.00)

$400 Shipping and insurance from Field Museum to UIUC and back (estimate)
$6,950 Total

The digitization would take place at the Internet Archive scanning facility in UTUC's Oak Street
Library Facility during FY09. All volumes selected for digitization will fit the OCA criteria.
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Faculty and researchers at the Field Museum and UTUC will be asked to prioritize the list of titles
to be digitized. None of the print volumes, once digitized, will be withdrawn from the owning
library’s collection. If a volume is owned by both Field Museum and UIUC, the UIUC copy will be
the one used for digitization unless the condition of the volume does not allow digitization. The
costs of pulling volumes will be borne by the institutions, and in the case of UIUC shipping
volumes from the holding libraries to the digitizing facility will also be borne by the library. All
volumes are currently cataloged; after digitization they will be added to the Internet Archive and
links to the digitized files will be added to UTUC’s online catalog and through it, to the I-Share
catalog. Content will also appear in the Illinois Harvest web portal, and records for each digitized
book will be added to OCLC. The records will also be part of the Biodiversity Heritage Collection
on the Internet Archive website. The BHL Project staff will also download all the content and add
it to BHL's full-text searchable database of taxonomic literature.

Since the digitization and most of the material handling will take place at UIUC, all of the funding -
will go directly to UIUC. Any funds required for shipping, insurance, and other costs to the Field
Museum will be transferred to it as appropriate.

Audience

As described above, the primary users of the digitized books from this project would be
entomologists, apiarists, and interested amateurs throughout the state of Illinois and the world. The
digitized images would be widely available in both general and specialized lists, catalogs, and
search engines so they would be discoverable by a wide range of users. As with any digitization
project, ours could find a surprising array of unanticipated uses as well. Artists, schoolchildren, and
historians might also utilize our materials.

Evaluation and Expansion

Faculty and researchers have already been notified of this proposed digitization project. The co-
investigators will publicize the availability of the digitized materials within their own communities
and across the state. It is a simple matter to determine the number of times each file was viewed or
downloaded in the IA so we will have hard data on the actual use of the digitized books. We will
also interview relevant researchers to see whether they have used the materials and how we could
improve the process. Expanding the project to digitize books and journals for other insect groups
would also be valuable. Among the other groups of insects which are of great interest to
researchers and the general public in Illinois are Coleoptera (beetles), Diptera (mosquitoes and
flies), Lepidoptera (butterflies), Orthoptera (grasshoppers), and Hemiptera (aphids, cicadas, and
true bugs).
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Appendix A
University of Illinois at Urbana-Champaign

Faculty, students, and researchers at the University of Illinois at Urbana-Champaign are heavily
involved in doing research on bees, wasps, ants, and their products. Almost all of the faculty and
graduate students in the Department of Entomology are studying Hymenoptera. In addition to the
BeeSpace and Bee Spotter projects mentioned above, faculty are involved in studying parasitic or
parasitoid wasps, gall wasps, social ants and wasps, integrated pest management, and a range of
other topics dealing with these insects. In addition, faculty and Cooperative Extension personnel in
the College of Agriculture, Consumer, and Environmental Sciences study honey, honeybees,
beekeeping, pest insects, integrative pest management utilizing parasitoid wasps, and more. The
researchers at the Illinois Natural History Survey are also affiliated with the university and study
insect taxonomy, invasive species of insects, and integrated pest management using wasps. The
entomology collection at the Survey is one of the largest and oldest in North America with over
6,000,000 specimens. The Survey also hosts the Mexican Bees Database created by one of its
researchers in cooperation with US and Mexican entomologists.

Field Museum

The Field Museum Library is committed to supporting the Museum's mission as an educational and
research institution concerned with diversity and relationships in nature and among cultures. We
seek to provide convenient and effective access to quality library services, research collections and
information resources to meet the scientific, professional, and creative needs of the research and
educational communities.

The formation of The Field Museum Library began in 1894 with the initial transfer of books from
the libraries of various departments of the World's Columbian Exposition of 1893. Since its
organization in 1894, the Library's holdings have grown to include over 275,000 volumes of books
and journals and other significant special collections of archives, manuscripts, photo archives and
original natural history illustrations. The strengths of the Library collections closely parallel the
strengths of the Museum's scientific collections in the fields of anthropology, botany, geology,
paleontology and zoology. The collections emphasize biological systematics, evolutionary
biology, geology, archaeology, ethnology and material culture. The Library collections are
available to a broad spectrum of users. Chief among these are the Museum's staff and research
associates, volunteers, interns, as well as visiting researchers, specialists, and scholars from around
the world. There are two major projects at the Museum dealing with the Hymenoptera. The
museum’s extensive ant collection is being inventoried and one new curator is working on the
systematics of the largest ant genus, Pheidole.
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