Biodiversity Heritage Library

Work Plan 

Building a Digital Open Access Library for Biodiversity Literature 
 In the spring of 2005, representatives of ten major natural history museum libraries, botanical libraries, and research institutions joined in a collaborative effort to develop strategies to digitize the legacy biodiversity literature in an open access manner.  From this partnership grew the Biodiversity Heritage Library (BHL) project.


The partners envision that a research scientist or student who has access to the Internet, located anywhere in the world, will be able to search for specific information in all of the literature relevant to biodiversity and transparently link the documentation to relevant taxonomic, geographic, or other useful databases.  Such a tool would erase much of the expensive, labor-intensive work of library research and speed the production of research results many times over. 
The Partnership
American Museum of Natural History (New York, NY)

The Field Museum (Chicago, IL)

Harvard University Botany Libraries (Cambridge, MA)

Harvard University, Ernst Mayr Library of the Museum of Comparative Zoology (Cambridge, MA)

Marine Biological Laboratory / Woods Hole Oceanographic Institution (Woods Hole, MA)

Missouri Botanical Garden (St. Louis, MO)

Natural History Museum (London, UK)

The New York Botanical Garden (New York, NY)

Royal Botanic Gardens, Kew (Richmond, UK)

Smithsonian Institution Libraries (Washington, DC)   

The BHL members have formed an Institutional Council with elected officers and have signed agreements committing them to the project. Other participants will be sought at a later time.  The BHL members will be actively looking for partners in Europe, Asia, Latin America, and Australasia.  
Why digitize this literature?  
The ten partner libraries collectively hold a substantial part of the world’s published knowledge on biological diversity. Yet, this wealth of knowledge is available only to those few who can gain direct access to these collections.  This body of biodiversity knowledge is thus effectively withheld from wide use for a broad range of applications, including research, education, taxonomic study, biodiversity conservation, protected area management, disease control, and maintenance of diverse ecosystems services.  Much of this published literature is rare or has limited global distribution and is available in only a few select libraries.  From a scholarly perspective, these collections are of exceptional value because the domain of systematic biology depends -- more than any other science -- upon historic literature. To positively identify a rare specimen, a working biologist may have to consult a 100 year-old text because that was the last time the organism was found, recorded, and described.  The “cited half-life” of natural history literature is longer than that of any other scientific domain and the “decay-rate” of this literature is much slower than in other fields (cf. biotechnology).  Mass digitization projects at large research libraries lacking the discipline-specific focus of these partner institutions may fail to capture significant elements of this biodiversity legacy. 

The BHL will be of value to scientists but also to many others. Citizen scientists who lack affiliation with major research institutions will now be able to search, read, download, and print collections that were previously unavailable to them.  Artists can use the detailed illustration in many taxonomic works as motifs or design concepts in their work, whether on canvas, paper, or digital. Educators guiding students in how to do biological research will have a wealth of examples to incorporate into lesson plans and assignments.  In the Appendix are examples of artists and educators incorporating the small amounts digitized already by BHL libraries.  

The greatest diversity of the biota exists in tropical and developing countries, yet the literature documenting that biodiversity is primarily held in a few North American and European libraries.   Digitizing this literature and making it available freely on the Internet will be an act of significant intellectual repatriation.  (See the Appendix for responses from Peru and Costa Rica).  Currently, teachers and scientists from developing countries who need to read this literature must visit major, expensive urban centers such as London, New York, or Washington, D.C., using very limited funds.   All BHL libraries report visitors forming lines at their copying machines to bring needed material back to their home countries.   As an example, Dr. Ravi Josh, Chief Scientist at the Philippine Rice Research Institute, recently wrote to the Smithsonian Institution Libraries, “Currently we at PhilRice have a global taxonomic project on the rice black bug (Scotinophara spp.). [We] need to refer to the ancient scientific literature on this insect.  At the National Library in Philippines, we do not have access to all of the literature listed in the attachment (attached file).  Please can you help us on how to get access to them from your library.”  All BHL libraries receive requests like this by email or from visitors all the time. 
The BHL partnership is essential because while natural history museum and botanical garden libraries have collected biodiversity materials comprehensively, including many specialized and rare materials, no single library holds the complete corpus of legacy literature.  The partners’ collections represent a uniquely comprehensive assemblage of this literature.  Within two years of the start of this project, the BHL plans to provide approximately 25 million digitized pages of literature to support multiple bioinformatics initiatives and research.  For the first time in history, the core of our natural history museum and botanical garden libraries will be available to a truly global audience.

Methodology

BHL member institutions will scan (or have already scanned) their institution’s own scientific publications to contribute to the BHL. Members will scan other volumes from their collections that are not covered by copyright, or for which permissions have been obtained, using the Internet Archive, a non-profit partner, to quickly add large segments of literature to the corpus. Ongoing negotiations with commercial publishers and learned society publishers are promising: newer literature may be made available with permissions. The BHL will be perceived as a community-based partnership that demonstrates respect for copyright owners and will be able to negotiate from this trusted position.  Small society publishers need help scanning and storing their publications, and if we provide this service, some are pleased to have their content accessible through the BHL portal. A set of clearly defined working relationships will be established as part of the project. User input to the process will be solicited regularly.


The BHL selected the Internet Archive (IA), an organization with demonstrated technical qualifications for mass scanning and long-term digital content management, to scan the bulk of the literature through scanning centers. A scanning center consists of  multiple, high-speed, state-of-the-art digital book scanners, with staff for two shifts daily, each able to handle large numbers of volumes daily. The IA will perform imaging, optical character recognition (OCR) text creation, association of standard metadata (derived from MARC records provided from the libraries’ catalogs) with the digitized files, file arrangement, security, and delivery of the completed scans in conformance with agreed project standards. Article-level access to journals will be provided.  In many cases BHL libraries will partner with other local libraries to support Internet Archive scanning centers in Washington, D.C., New York, Boston, London, and elsewhere.

BHL Portal with Taxonomic Intelligence

The digitized literature will be served to users from the Biodiversity Heritage Library Portal to be hosted initially by the Missouri Botanical Garden. The BHL Portal will create an innovative research environment that will vastly accelerate research in life sciences and conservation: a freely accessible, Web Service formed through coupling existing databases with digitized images and OCR text of heritage literature. The BHL Portal will use informatics tools to identify strengths and overlap across the participating institutions' libraries and to help solve the problems associated with the naming of organisms over time.  These materials will be referenced by persistent globally unique identifiers (GUIDs) at the various structural levels, e.g. title, volume, article etc. so that they can be integrated across existing bibliographic and taxonomic citation databases, such as Tropicos, NameBank, and Zoological Record.

The digitization of a major corpus of biodiversity literature will advance world biodiversity initiatives significantly, but only to the extent that users can find relevant content. Names of organisms annotate content about species. However, the use of names for information retrieval is impeded because names are neither stable nor consistent. One organism may have more than one name. This prevents simple automated indexing services from bringing together complementary data. Moreover, about 1% of names change each year, such that the many-names-for-one-organism (synonyms) problem accumulate with time and will be particularly severe with heritage literature. Visitors to traditional library scanning projects who know organisms by their colloquial (common) names may be unable to find content unless they know the names used in the source documents. These issues will reduce the utility of the millions of pages of primary biodiversity information to be generated by the BHL without the added tools intended in the BHL Portal. The uBio team from the Marine Biological Laboratory / Woods Hole Oceanographic Institution (MBLWHOI) library has assembled an array of taxonomically intelligent services designed to overcome these problems, and will apply them to the BHL content.  Building on existing tools and services developed at uBio to index organism names (NameBank; which contains approximately 10 million name strings) and their associated hierarchies (ClassificationBank; which contains over 80 classifications), taxonomic intelligence will be integrated into the documents immediately as they are digitized using an established named entity recognition tool, TaxonFinder.  The integration of taxonomic intelligence, via links from name strings located within each text file generated, will enable linkages to other relevant indexed content in EOL and other web-accessible name-based sources. 
Selection of Materials to be Scanned

The BHL involves ten separate institutions with different collection strengths. Material selection will be multi-dimensional including thematic areas, date of publication, and quantity of material. BHL Directors have organized a “BHL Collections Working Group,” which will refine and further articulate the thematic areas in 2007. The initial titles to be scanned will either be in the public domain or have copyright permission.  In addition to thematic focus provided by the Encyclopedia Of Life (EOL) Secretariat, the BHL will also analyze such major indexes as Index Kewensis, Sherborn’s Index Animalium, and Neave’s Nomenclator Zoologicus. BHL staff are already in discussions to obtain permissions to mine Zoological Record to determine those journals that have been most cited in the literature of species identification and description.  This will provide a priority list of journals and monographs. Scanning from a prioritized list created through citation analysis ensures that the BHL contains the most critical works for our audience of scientists and scholars. Additional thematic focus will possible be identified post-scanning after applying taxonomic intelligence to draw out all the species names. A filter could be run with, for example, the species names from the Ocean Biogeographic Information System (OBIS) in order to tag those articles or monographs with marine data.  Other name sources can be employed in a similar manner.  BHL will also remain flexible enough to take timely advantage of offers from significant learned society journals to digitize back holdings in an open access manner.

The MBL and Harvard MCZ will prioritize marine literature and expect to digitize 70% of the pre-1923 marine literature.  The Smithsonian will initially prioritize entomological literature and expects to complete 40% of the pre-1923 literature.  The Missouri Botanical Garden, the New York Botanical Gardens, Harvard Botany, and the Royal Botanic Gardens, Kew, will prioritize botany and expect to digitize 70% of the pre-1923 literature.  As the EOL Secretariat establishes thematic areas of emphasis for the EOL, the BHL libraries will select texts that best support the thematic area. 

Current committed funding from the John D. and Catherine T. MacArthur Foundation and the Alfred P. Sloan Foundation and funding to be raised from other sources will enable the digitization of approximately 68 million pages of core literature by December 2011, which will equate to between 196,000 and 343,000 volumes, depending on size.  Based on analysis of indexing sources for biodiversity literature, it is estimated that approximately 1,200,000 species were described before 1923 in the extant literature.  By December 2010, it is expected that 60 percent of these descriptions will be represented in the BHL corpus.


Users today expect sophisticated presentation and collaborative, interactive Web resources. To make this Web portal operative, the BHL will program an intelligent, customizable interface into all parts of the repository. The interface will enable users to conduct a search for particular terms in the BHL repository and find pages where these terms occur throughout the entire collection of digitized literature. Users will be able to obtain a bibliography of the literature containing the keyword(s) or view the individual scanned pages (or the indexed text if they prefer) and see all of the keywords that appear on the page.  In addition to the internal search capabilities and outward external links, the BHL Portal will provide the mechanism necessary to accept queries from external databases, libraries, or individual Web users, returning appropriate images or bibliographic references. Additional authoritative content available on the Internet will be linked via the incorporation of tools like LinkIT and uBioRSS, which respectively create dynamic hyperlinks to authoritative Web sites and enable access to recently published knowledge (e.g., literature, scientific news, blogs, pictures of the day, distribution data, and specimen collections). Both the LinkIT and uBioRSS tools will be modified to link resources that can meet the specific objectives set forth by the overall EOL vision. 
In scanning these historic titles, BHL will produce - for the first time, in most cases - electronic resources that can be incorporated into modern publishing schemes and referenced alongside current research.  It is critical that these resources are available not only to human readers searching for specific content, but also to harvesting engines, aggregators and other applications via service layers.  To ensure that these resources remain globally accessible and useable by the widest possible audience, BHL will need to assign persistent identifiers at varying levels of granularity using methods that accommodate both graphical user interfaces (GUIs) and application program interfaces (APIs).  Examples of one type of persistent identifier, Digital Object Identifiers (DOIs), developed by the International DOI Foundation, are resolvable identifiers that separate intellectual content from physical location.  DOIs are widely used in modern scholarly and professional publications; and will facilitate assignment of persistent, resolvable identifiers to historic literature.  Based on discussions with biodiversity standards groups, such as the Biodiversity Information Standards (TDWG), the BHL will select the persistent identifier that will facilitate the most effective long-term access for the BHL content.
This project will be the first, through automated mark-up of the digitized literature and integration of taxonomic intelligence, to provide access to both the literature and supportive natural history data in an interactive, Web-based environment. The combined search options and broad interactive capabilities are unique to this project and will be the focus of initial development by the end of year two. However, the scanning can begin immediately, since post-processing of the files will enable these features. By the end of year five, advanced search functionality and end-user tools determined through ongoing usability analysis and feedback will be developed and deployed.

Testing of the system will be critical to determine whether the BHL Portal reaches its intended audience and will include internal review by the BHL partners and reviews by other scientists and IT professionals. The BHL will undertake testing for all components and subsequent modification and retesting as needed throughout the project. The BHL Portal will undergo intensive testing and evaluation, including post-deployment surveys and on-line comment/suggestions options.

The BHL Portal will communicate with the IA and other service providers assisting the project using Web Services, a mechanism by which data can be shared among disparate data sets using standard protocols and XML. Building Web Services on top of the BHL Portal will allow us to manage the data separately, while still providing a way to communicate the relationships between the data sets and the records within. These services can be “published” as entry points for other communities to inquire and interact with the BHL data. For example, a conservation organization interested in finding literature on a given scientific name requiring the literature to be displayed in its own application. The organization’s application can address BHL’s Web Services and determine what digitized literature is available for the scientific name in question. The results will provide in-links to the BHL digitized literature from the organization’s existing application. In this way, Web Services will meet the specific needs of this usage, while continuing to make the raw data available to others.
The BHL will negotiate permissions from non-profit biodiversity learned societies to digitize their back issues that are still covered by copyright and to aggregate the digitized files with other BHL content as well as provide free copies to the learned societies.  The BHL will also seek permissions from commercial publishers. We will track the learned societies with whom we have agreements as part of the wider engagement of the EOL with the taxonomic community.
Digital curation is a critical part of making the BHL a sustainable project that will ensure sustained, persistent access to the BHL content for centuries using the best available technology and administrative structures for preservation of digital files. A plan for extending collaboration from the original core group of institutions to include other natural history and botanical libraries will be pursued as a secondary step in the project evolution. The metadata, image files, digital derivatives, and text files generated during this project will create a significant resource that will require ongoing stewardship beyond the timetable outlined in the proposal.   The BHL Institutional Council will begin a plan for archival storage and appropriate migration of data within the second year. The plan may involve multiple dark archives and the participation of primary publishers of content, such as commercial publishers and society publishers, as well as content aggregators such as OCLC. Working with the EOL Secretariat, their host institutions, and major stakeholders, BHL Directors will develop a plan for long-term administrative/corporate structures to ensure that the BHL digital assets remain openly available to users in the future. Whether this will require incorporating as 501 (c) 3 or a UK Trust or some other arrangement will be determined by a study in the third and fourth years. 

BHL Member Contributions and Fundraising

Building on the infrastructure and initial core literature funded by the John D. and Catherine T. MacArthur Foundation and the Alfred P. Sloan Foundation, the BHL libraries will prepare fundraising proposals to digitize 25 million to 30 million pages of additional core biodiversity literature.  Depending on the final selection priorities, these proposals will be focused on (1) key learned society journals, (2) thematic priorities still remaining after the allocation of the MacArthur and Sloan funding, (3) rare book materials, (4) automated structural markup of journal literature.  Individual BHL libraries will also take advantage of any local funding opportunities to supplement their scanning efforts, e.g. state-base grants.  With the analysis enabled by the BHL, additional fundraising efforts to support more digitizing will be undertaken in the post-2011 years, e.g. digitizing works that were under copyright at the start of the BHL but have entered the public domain by 2011.
From 2002 through 2007, BHL member institutions will have contributed more than $1,200,000 to the BHL covering such costs as digitizing 1,500,000 pages of biodiversity literature, holding planning meetings, and proportionate salary expenses for staff directly involved in BHL work.  These funds have come from operating budgets, internal special purpose funds, and from external development efforts.  Additional local and coordinated fund-raising efforts will be a major focus of the BHL.   
Key Outcomes 

· BHL expects that the web availability of the majority of the biodiversity literature will have a long-term impact on the way that taxonomic science is done. The ability to bring together all the literature on a given taxon or group at an individual’s desktop will increase efficiency and speed up the process of taxonomic revision. Large paper collections of individual articles may become a thing of the past.   

· The BHL will lead to an acceleration of the taxonomic process in both developed and developing countries. This supports the wider objectives of the EOL and enables the greater integration of taxonomic effort globally.  
· Full-text searching and taxonomic intelligence will ‘unearth’ inaccessible information from older material. This will allow new analysis and data mining by bringing together material from different institutions to provide a new synthesis. 
· The BHL will expose the biodiversity literature to other biological science disciplines – ecology, forestry, land planning, environmental assessment, etc. - and a broad range of other potential users in medicine, history, and social sciences.

· The BHL will also provide improved access for non-taxonomists to original descriptions and identifications. Such links could provide powerful new tools to medical researchers or environmental and ecological monitoring organizations, where precise species identification is critical for their work.
Full access to the published literature will effectively repatriate biodiversity information back to the original country containing described organisms. In many cases in the developing world, local taxonomists and para-taxonomists will have access to the literature on their local biodiversity. 
· Access to the BHL content will support the curricula of training new taxonomists in developing countries. This can help mitigate  the “Taxonomic Crisis” http://www.actionbioscience.org/biodiversity/page.html
· The number of out-of-town visitors that need to visit our library collections should reduce significantly.  This ‘saving’ on the part of the researchers will persist and should allow them to deploy travel funds to local research projects.
· The BHL will provide a low cost “not-for-profit” mechanism for small learned and professional societies to make the backfiles of their journals digitally available.

Appendix
Researchers Comments Concerning BHL Digitization

1) General comment:
First of all congratulations for the Botanicus.org webpage, it's a very useful project specially if you are located at countries far away from decent libraries (as I am in Costa Rica).

I like the PDF version of the books, as it can be downloaded; it is easy to read parts of the books off-line.

Best regards

Walter Schug

2) General comment:
Thank you so much for not only your quick response to my ILL request, but even more for your attaching the item as a .PDF file so that Prof. Newton received it almost instantly across the ether. I know he emailed you a much more timely thank you.  He wrote me that he is extremely excited about your digitization project. At the moment he and his graduate botany students in Kenya have access to very few resources. He spends his summer terms at Kew doing his research for the next year's teaching and writing, but he tells me that now, because of what is already on your site, he will not have to carry so much back to Kenya for his research and his students but can download and work with your resources right there.

I am cutting this note short as I myself now am heading off for my summer break, a family reunion back in Ohio, but I would like to send you a copy of Prof. Newton's original article, and you can then see how much you have helped his research.

Emilie Pulver

University of Kenya

3) General comment:
I am absolutely amazed of this tool! I think it is fantastic what we can offer to the botanical community and beyond to have at our finger tips. Congratulations to you and the staff involved. 

Thanks for all your good work.

Carmen Ulloa

4) In reference to:  Bulletin des Séances de la Société Entomologique de France. [Paris] : Société entomologique de France, [1873-1884]

My deepest gratitude for allowing me access to the digital version of the very rare "Bulletin des Séances de la Société Entomologique de France". It has been very important for my work on the database of the names of the butterflies of the world to be able to consult at leisure this series, which is held by extremely few libraries in the world. I cannot stress enough the importance of having access to electronic versions of the literature, especially to us researchers who cannot benefit from well-endowed institutional libraries. The Smithsonian Libraries are doing a great service to science by making openly accessible such crucial works as the "Biologia Centrali-Americana", and now the above-mentioned "Bulletin". I only wish that there were many more such electronic resources. Please keep up the excellent work!

Dr Gerardo Lamas

Museo de Historia Natural

Universidad Nacional Mayor de San Marcos

5) In reference to:  Frederick Ducane Godman and Osbert Salvin, eds. Biologia Centrali-Americana. [London: Pub. for the editors by R. H. Porter], 1879-1915.

I have to my position the collection of Coleoptera of the Faculty of Superior Studies of the Independent National University of Mexico and daily I consult volumes of BCA for the identification of specimens of Coleoptera, because it is a wonderful work and until the moment does not exist another source that supports in the identification of the Mexican species of several families of this group.

Ma. Magdalena Ordóñez Reséndiz

Museo de Zoología, FES Zaragoza, UNAM

6) In reference to:  Walter Rothschild. The Avifauna of Laysan and the neighbouring islands with a complete history to date of the birds of the Hawaiian possession.  London: R H Porter, 1893-1900

Aloha.  I live on The Big Island of Hawai'i, a $300.00 plane ride away from Honolulu and the Bishop Museum. Even when I can make it to the Museum (where I study the Hawaiian Bird Skins), they do not have every single bird (moho apicalis, the Oahu moho is missing)….I have been looking for this text for over TWENTY YEARS. Mahalo nui loa for all your hard work. Reading these pages mean so much to me and many others. I hope they show there appreciation as well. It truly is very important. I cannot thank you enough, nor stress the importance of your website enough. Thank you for putting these items on the web, and in such a findable manner.

Aloha

Gwendolyn O'Connor 
7) In reference to:  Howard Jones. Illustrations of the nests and eggs of birds of Ohio. Circleville, Ohio, 1886

Virginia Hunt, a doctoral candidate at LSU, will be using this site as part of her dissertation on ornithological illustration; commented Ms. Hunt: “My study concerns surveying a large number of ornithological narrative paintings, in particular historical examples, in order to determine how these may be used by high school and college biology teachers to teach certain key concepts in ecology while doing 'double duty' in illustrating subtle aspects of the history and nature of science.

Bruce Shelvey, Ph.D.

Chair, 
Department of Geography, History, and Political and International Studies and 
Associate Professor of History and Political Studies, 
Trinity Western University (Canada).

. 

