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EncyclopediaEncyclopedia of Lifeof Life

Major project to create a single Web page Major project to create a single Web page 
for every known species (1.8 million!)for every known species (1.8 million!)
Total funding will reach at least Total funding will reach at least $50M$50M
EOL needs the literature underpinning in EOL needs the literature underpinning in 
the BHL projectthe BHL project
BHL now key partner in EOL projectBHL now key partner in EOL project
EOL launched on 9EOL launched on 9thth May, 2007 May, 2007 
–– First 30,000 pages presented at TED First 30,000 pages presented at TED 

conference Feb 27, 2008conference Feb 27, 2008
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Encyclopedia of LifeEncyclopedia of Life

“The launch of the 
Encyclopedia of Life will 
have a profound and 
creative effect in 
science… this effort will 
lay out new directions 
for research in Every
branch of biology”

E.O. Wilson





“The cultivation of 
natural science 
cannot be efficiently 
carried on without 
reference to an 
extensive library.”

Charles Darwin, et al 
‏(1847)

Darwin, C. R. et al. 1847. Copy of Memorial to 
the First Lord of the Treasury [Lord John 
Russell], respecting the Management of the 
British Museum. Parliamentary Papers, 
Accounts and Papers 1847, paper number 
(268), volume XXXIV.253 (13 April): 1-3. 
[Complete Works of Charles Darwin Online]



The cited half-life of 
publications in taxonomy 
is longer than in any other 
scientific discipline

* * * 
The decay rate is longer 
than in any scientific 
discipline

~ Macro-economic case for open access
Tom Moritz

Taxonomic LiteratureTaxonomic Literature



Over 250 years of 
systematic description of 
life
Systema naturae (10th ed. 
1758) by Carl von Linné

Taxonomic LiteratureTaxonomic Literature



Taxonomic 
descriptions must be 
published for the 
name to be valid
Publications must be 
available to the public 
through trusted 
sources
Libraries have been 
the traditional place

Taxonomic LiteratureTaxonomic Literature





Mission:
Provide Open Access to Biodiversity 
Literature

Goals:
Digitize the core published literature on 
biodiversity and put on the Web

Agree on approaches with the global 
taxonomic community, rights holders and 
others



How big is the Biodiversity domain?How big is the Biodiversity domain?

Over 5.4 million Over 5.4 million 
books dating books dating 
back to 1469back to 1469
800,000 800,000 
monographsmonographs
40,000 journal 40,000 journal 
titles titles (12,500 (12,500 

currentcurrent))
50% pre50% pre--19231923



BHL MEMBERSBHL MEMBERS
Museums

Field Museum (Chicago)
Natural History Museum (London)
Smithsonian Institution Libraries (Secretariat)
American Museum of Natural History (New York)

Botanical Gardens
Missouri Botanical Garden
New York Botanical Garden
Royal Botanic Gardens, Kew

University Libraries
Botany Libraries, Harvard University
Ernst Meyer Library of the Museum of Comparative Zoology
Harvard University

Research Institute Library
Marine Biological Laboratory / Woods Hole Oceanographic
Institution Library

All signed MOU’s



Other Members ComingOther Members Coming

University of Illinois, UrbanaUniversity of Illinois, Urbana--Champaign Champaign 
(contributing member)(contributing member)

International discussions promisingInternational discussions promising
Positive discussions have already taken place Positive discussions have already taken place 
with the Chinese Academy of Scienceswith the Chinese Academy of Sciences
Australian Government likely to fund scanning as Australian Government likely to fund scanning as 
part of Atlas of Australian Lifepart of Atlas of Australian Life
EU has no funding budgets EU has no funding budgets –– exploration at exploration at 
national level in Netherlands, Germany, Spainnational level in Netherlands, Germany, Spain
Talks with MalaysiaTalks with Malaysia



BHL CollectionsBHL Collections
•• 1.3 million catalogue 1.3 million catalogue 

records records 
•• 73% are monographs 73% are monographs 

(remainder are serials (remainder are serials 
at titleat title--level) level) 

•• 63% is English 63% is English 
language materiallanguage material

•• The next most popular The next most popular 
language (9%) is language (9%) is 
GermanGerman

•• About 30% of material About 30% of material 
was published before was published before 
19231923



Why now?Why now?
Cost  low Cost  low –– 1010--19 cents a page19 cents a page
Other projects funded recently Other projects funded recently ––
BL/Microsoft /Google big tenBL/Microsoft /Google big ten
Tractable, wellTractable, well--defined scientific defined scientific 
domaindomain
Taxonomic information has Taxonomic information has 
exceptionally longevity exceptionally longevity 
Supports GBIF and other Supports GBIF and other 
international initiativesinternational initiatives



Where are we now?Where are we now?

Key partner of Key partner of EncyclopediaEncyclopedia of Lifeof Life
Working Groups have agreed Working Groups have agreed 
technical plantechnical plan, , metadata metadata 
standardsstandards andand image standardsimage standards
Internet ArchiveInternet Archive



The Internet ArchiveThe Internet Archive
•• 501(c)(3) organization501(c)(3) organization
•• Dedicated to Dedicated to ““Universal Universal 

Access to Human KnowledgeAccess to Human Knowledge””
•• Founder of the Open Content Founder of the Open Content 

AllianceAlliance
•• Provides:Provides:

–– Mass scanningMass scanning
–– Archival storage of filesArchival storage of files
–– Image processingImage processing
–– Technology developmentTechnology development



‘Scribe’ scanners installed in NHM-
London, NYC, Boston, Washington, 
Illinois



Washington, DC:

• 1 Scribe 
machine at 
Smithsonian 
Libraries

• 10 Scribe 
facility at Library of 
Congress with 
Fedlink
(operational Spring 
2008)



StatusStatus

10,000 volumes 10,000 volumes 
scannedscanned
Close to 4 million pagesClose to 4 million pages
Portal up and running Portal up and running 
with 7,000 vols.with 7,000 vols.



“All accumulated 
information of a 
species is tied to a 
scientific name, a 
name that serves as 
a link between what 
has been learned in 
the past and what 
we today add to the 
body of knowledge.”

~ Grimaldi & Engel, 2005, 
Evolution of the Insects



Information about Information about 
named groups (named groups (taxataxa) ) 
of organisms (of organisms (taxontaxon--
related information)related information)
Extends back at least Extends back at least 
1000 years1000 years
Books, journals, Books, journals, 
surveyssurveys
Museum specimens, Museum specimens, 
herbariaherbaria
In many languages In many languages 
and is distributedand is distributed

From T.E. Glover, The Fishes of Southwestern Japan, c.1870



The challenge for contemporary The challenge for contemporary 
DIGITAL librariesDIGITAL libraries

Goal:

Use one name to 
find the content 
for all names



Reconciliation Reconciliation –– linking alternative names for linking alternative names for 
the same organismthe same organism

A query initiated with any name, can be expanded to 
all names and will unify data associated with each



Difficult Difficult 
(impossible?) to re(impossible?) to re--
purpose much of purpose much of 
the materialthe material
Quality of images Quality of images 
often questionableoften questionable
Sketchy / Sketchy / 
inaccurate inaccurate 
bibliographic databibliographic data

But what about 



What makes this project different ?

TAXONOMIC INTELLIGENCE



Taxonomic intelligence is the inclusion of taxonomic 
practices, skills and knowledge within informatics 
services to manage information about organisms

ClassificationBank

Established at the Marine Biological 
Laboratory/Woods Hole Oceanographic Institute



10.7 million name strings in 10.7 million name strings in 
NameBankNameBank
Uses sophisticated Uses sophisticated 
algorithm (TaxonGrab) to algorithm (TaxonGrab) to 
locate likely name strings locate likely name strings 
in OCR textin OCR text
Processing of BHL texts will Processing of BHL texts will 
both increase the number both increase the number 
of name strings in of name strings in 
NameBank and increase NameBank and increase 
the accuracy of name the accuracy of name 
string recognitionstring recognition

Taxonomic IntelligenceTaxonomic Intelligence



http://www.biodiversitylibrary.org/Default.aspx



Page DeliveryPage Delivery



Taxonomic IntelligenceTaxonomic Intelligence
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Publishers & PermissionsPublishers & Permissions
•• Seek permissions from copyright Seek permissions from copyright 

holders of journalsholders of journals
•• Opt in Copyright Model: The BHL Opt in Copyright Model: The BHL 

will actively work with professional will actively work with professional 
societies and associations to societies and associations to 
integrate their publications into the integrate their publications into the 
BHL in a way that serves the BHL in a way that serves the 
societiessocieties’’ missions and goals missions and goals 

•• BHL will digitize learned society BHL will digitize learned society 
backfiles and mount them through backfiles and mount them through 
the BHL Portal at no cost.the BHL Portal at no cost.

•• Will provide a set of files to the Will provide a set of files to the 
publishers for reuse as they see fit publishers for reuse as they see fit 
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SuccessesSuccesses

•• 49 signed permissions49 signed permissions
•• MalachologiaMalachologia the most recentthe most recent
•• Entomological NewsEntomological News
•• Journal of Hymenoptera Journal of Hymenoptera 

ResearchResearch
•• Herpetological ReviewHerpetological Review
•• California Academy of California Academy of 

Sciences Sciences 
•• BioOneBioOne



FundingFunding

Initial $3 million from John D. and Initial $3 million from John D. and 
Catherine T. MacArthur FoundationCatherine T. MacArthur Foundation
Gordon Moore FoundationGordon Moore Foundation
Proposals to IMLS, NSFProposals to IMLS, NSF
Individual members (Harvard, Individual members (Harvard, 
Smithsonian, NY Botanical GardenSmithsonian, NY Botanical Garden



ChallengesChallenges
Experience confirms project will workExperience confirms project will work
Sustainable platformSustainable platform
Ability to scan foldAbility to scan fold--outs, overouts, over--sized sized 
volumesvolumes
Time to access pages slowTime to access pages slow
Mirror sitesMirror sites
How to represent results to users?How to represent results to users?
–– 2.9 million pages in BHL portal2.9 million pages in BHL portal
–– 14.7 mill. Name occurrences using 14.7 mill. Name occurrences using TaxonTaxon FinderFinder
–– One search can yield 19,000 occurrences of single One search can yield 19,000 occurrences of single 

namename



Biodiversity Heritage Library
http://www.biodiversitylibrary.org/
Biodiversity Heritage Library Blog
http://biodiversitylibrary.blogspot.com
Encyclopedia of Life
http://www.eol.org/
Smithsonian Institution Libraries
http://www.sil.si.edu/
Universal Biological Indexer and Organizer
http://www.ubio.org/
Biologia Centrali-Americana 
http://www.sil.si.edu/digitalcollections/bca/

LINKSLINKS


