
Access to Biodiversity Information: 
From Printed to Semantic, 
Enhanced e-Publications

Donat Agosti

Plazi, Switzerland

March 19, 2008
NDAP International Conference, Taipei

This work is licensed under a Creative Commons Attribution-Noncommercial-Share Alike 3.0 License. 



Biodiversity monitoring, or what‘s out there?

Measuring and monitoring biodiversity means standard
repetitiv samples:

- Access to taxonomic data is one of the main impediments 
to run succesful surveys and to integrate survey into 
mainstream conservation, potentially one of the biggest 
user of taxonomic data
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Biodiversity monitoring, or what‘s out there?

Measuring and monitoring biodiversity means standard
repetitiv samples:

• How can we provide the fastest way this content? 

• How can we enter new data, ie describe new species? 

• What is doable, and what not?



http://www.blsalptransit.ch/en/frameset_e.htm

A report from a break through in a long tunnel....



For the first time, the entire production chain of 
ocr-ing, marking up, adding all the guids  to 
produce a valid taxonx document is in place

Plazi is providing data/metadata ot taxonomic 
descriptions other applications can utilize (e.g. 
iSpecies or EOL)





Taxonomists at work ……

T. E. Lawrence: Seven Pillars of Wisdom – a triumph. 1935: p. 535

„Taxonomic impediment“, Global Taxonomy Initiative, ...



The traditional flux of information

…a  more or less closed, intransient system



but it deliverd > 90 million pages, part of  which are currently 
being scanned and ocred through the Biodiversity Heritage 
Library Project, most of them out of copyright, ie older then 
1925.
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Species 1
Species (or taxa in case of 
higher level revisions) 
descriptions can be
considered the building
blocks or basic data
elements of taxonomic
publications. They are very
rich in detail. All the other
elements of a publications, 
are inferred from the analysis
and synthesis of taxon 
descriptions. They could be
compared albeit at a higher
level, to DNA-sequence, 
unique to a particular taxon.

The descriptions are also the
‚legal‘ element of the
publication in compliance
with the ICZN.



Large homogeneous data sets are more 
used in science then small heterogenous 
data sets.

Typical examples of such data sets are data 
from astronomy, particle physics or remote 
sensing, often produced in terabytes.

Taxonomic publication constitute a large 
body, but are not often used...



- 12,028 ant species are known today (ca 1.8 M       
species total)
- ca 22,000 expected ant species (ca. 10 – 50 
M)
- discovery rate of  >100 species per year 
(22,000)

The descriptions for ants are highly scattered
- 2,588 publications
- produced by 446 authors 
- in 511 journals from all around the world 
- and 103 books
- ca 80.000 pages
- only recently descriptions in electronic media

... because they are not accessible.



Before antbase.org, 
Harvard‘s Museum 
of Comparative 
Zoology could claim 
to be the only 
location with a 
complete set of ant 
systematics 
publications from 
1758 - present.



Access to ant taxonomic publications through antbase.org /Smithsonian Institution, including currently the entire body
of non-copyrighted publications since 1758 (>4,000 publications or 85,000 pages. Source: (Agosti 2005 and 
antbase.org)



For a bright future, we must remove three 
kinds of barriers to provide access to our 
data and publications. 

• Legal

• Technical

• Social



The question should not be, are descriptions 
copyrighted, but whether they can be copyright.

Coypright law is national, and thus very complicated 
to understand, and to apply in a global 
environment like the Internet.

In Switzerland (and in many other countries) 
something has to qualify as a „work“ to be 
protected by copyright.

Legal consideration



“work” does not mean “text”, does not mean 
“data”, does not mean “information”. “Work” is 
something more. That kind of something more 
has many different definitions in the various 
legislations, but it is always there: It may be 
called originality, individuality, creation, personal 
expression, creative shaping or anyhow else, 
but it is a condition for qualifying a product as a 
work: “Work” is an intellectual product that is in a 
certain sense particular, individual, original, new.

(Willi Egloff, Kew Gardens, Feb 20, 2008)



Taxonomic publications are highly structured and 
homogenous, part of a global >100 million page 
corpus growing at a rate of ca 20,000 new species 
descriptions per year, not counting redescriptions. Its 
structure is tightly controlled by a peer review 
process enforcing standards, a domain specific 
vocabulary and not written as poem or in flowery 
language but scientific jargon . 

It is thus hardly originaly work, and thus its content 
can not be copyrighted.

Thus the legal barrier is removed.



Technical barriers

Legacy publications are structured for human 
consumption, but not for machine consumption.

TaxonX (or TaXMLit) are XML schemas modeling the 
logic content of a publication and thus can be used to 
transform publications into machine readable form.



<tax:treatment>
<tax:nomenclature>

<tax:name>
<tax:xid source="HNS" identifie
<tax:xmldata>

<dc:Genus>Formica</dc:Genus
</tax:xmldata>FORMICA </tax:nam

</tax:nomenclature>
<tax:div type="description">

<tax:p>Squamula erecta thoraci abdo
<tax:p>Aculeus Feminis [and] Neutri
<tax:p>Alae Maribus [and] Feminis; 

</tax:div>
</tax:treatment>

<tax:treatment>
<tax:nomenclature>

<tax:name>
<tax:xid source="HNS" identifie
<tax:xmldata>

<dc:Genus>Formica</dc:Genus
<dc:Species>herculeana</dc:

XML conversion from print to machine readable text



<tax:treatment>
<tax:nomenclature>

<tax:name>
<tax:xid source="HNS" identifier="2506"/>
<tax:xmldata>

<dc:Genus>Formica</dc:Genus>
</tax:xmldata>FORMICA </tax:name>

</tax:nomenclature>
<tax:div type="description">

<tax:p>Squamula erecta thoraci abdomi nique interjecta.</tax:p>
<tax:p>Aculeus Feminis [and] Neutris reconditus.</tax:p>
<tax:p>Alae Maribus [and] Feminis; sed Neutris nullae.</tax:p>

</tax:div>
</tax:treatment>

<tax:treatment>
<tax:nomenclature>

<tax:name>
<tax:xid source=„LSID" identifier="urn:lsid:biosci.ohio-state.edu:osuc_concepts:13
<tax:xmldata>

Registration of zoological 
names
To be launched by January 1, 
2008

... enhanced with links to external services like name servers,
ontologies, specimen databases



Technical barriers

Legacy publications are structured for human, but not 
for machine consumption.

TaxonX is a XML schemas marking up the logic content 
of a publication.

GoldenGate is an editor for semiautomatic mark up



Technical barriers (ctd.)

Plazi.org is a new Web site providing a service to 
archive marked-up taxonomic publications, and is 
incorporating all the tools from mark-up, to enhance 
and  to retrieval of individual descriptions

In contrast to 
projects marking up 
floras, it is aimed at 
global taxonomic 
coverage requiring 
more versatility of the 
tools.



Technical barriers (ctd.)

Plazi.org: workflow



Plazi workflow

Import publications as pdf, text; 
add metadata; Provide a unique 
identifyer (handle)



Plazi served documents:
pdf, xslt-html, xml

Get one with pdf, xml

Pdf (original or scanned)

Html via XSLT

XML Taxonx

All documents with Guids: minimally Names, mods;
max. bib.refs, specimen, localities



Plazi workflow OCR-ed texts (dirty, clean)
ABBYY training files for fonts
ABBYY training files for journals
ABBYY custom dictionary



- Get LSID from Hymenoptera Name Server for 
names (in future from ZooBank as well, or in fact 
any other name server
-Add new names 

Plazi workflow



- Get LSID  from Hymenoptera Name 
Server for names; ZooBank?
-Add new names 

- Get bibliographic Metadata 
from HNS (MODS)

- Get bibliographic Guids from 
bioguid (or EDIT?)

- Get geographic long/lat from 
geonames.org

Plazi workflow

-Get Guids for 
- CBOL
- NCBI
- specimen
- images
- .....



Technical barriers

Legacy publications are structured for human, but not 
for machine consumption.

TaxonX is a XML schemas marking up the logic content 
of a publication.

GoldenGate is an editor for semiautomatic mark up

SRS is a search and retrieval server to deposit and 
provide access to descriptions extracted from marked 
up legacy documents













The underlying marked-up desctriptions and XSLT engine 
allows export in any particular fomat. The degree of mark 
up is the limiting factor



Search and Retrieval 
Server: Access to 
data
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Treatments
(plazi, zoobank?,
other feeds....

The estimated well over 10 M treatments of species are 
the obvious feed for mashups or a yet untapped source for 
data mining, extraction



Does the mark-up process scale up to the 
millions of page needed to be processed?

Is this the future?
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approaches and alogrithm to mark up documents



Does the mark-up process scale up to the 
millions of page needed to be processed?

Is this the future?

Only part of it: Mark up takes about 
5min/page: For 100 M pages = 700 man 
years (but it is only a first tool...)



Is this the future?

Only part of it: Mark up takes about 5min/page: For 
100 M pages = 700 man years

However, the data is highly structured and ready to 
use in contrast to the deliverables of BHL 
(names, unclean OCR) that need be checked 
after the production at a yet unknown cost. 



What is the future?

Mark up upfront and production of XML output that 
includes taxonomic specific elements.

A NLM/taxonx publishing XML module is in 
production, and PLOS-One, BMC and Zootaxa 
are working on implementing taxonomic specific 
mark-up into their production XML.

Because of technical constraints, taxon-xml might 
be added as additional material



A recent example: Chromis (A fish)

PDF with 196 links embedded to ZooBank using LSIDs and 
GUIDs for names, literature, CBOL, imagery and videos, 
and external marked up versions....



A recent example: Chromis

.... In this case stored on plazi and including an SDD and 
Taxonx version, as well as access to treatments through 
SRS



Is this the future?

The problem of manual mark up persists: 

What is needed are journal production systems 
with underlying XML templates and acces to the 
various name servers (eg Zoobank in the future, 
bioguid for bibliographic references, collections 
for specimen LSIDs, CBOL...)



Is this the future?

Only the near term. The future will be a complete change of the 
function of publications. They will become a version control 
vehicle of what synthesis has been derived based on the 
existing data bases, plus a human readable insight into what 
data is accessible.

The publications then will be the „quality checked“ information 
that could be displayed in systems like EOL or Ispecies

Publications will become seeds in systems like Scratchpads 
where people can annotate, add revised content, before a 
next revision is being submitted to a peer review process



ms submission
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The future of publications: 
The publication as a version control instrument



Change of paradigm
Main emphasis on building, populating and 

maitaining databases

This means developments of:
• Standards (eg TDWG)
• Ontologies
• Exchange protocols (eg Digir, Tapir)
• Technical infrastructure
• Collaborative Networks
• Access
• Adequate credit system (i.e citation record)



Such an Open Access infrastucture is what (at least with 
public money funded) science is about: diesseminating 
scientific result as widely as possible, the logic returen to 
all taxpayers

It is a simple answer to Access and Benefit Sharing, the 
taxonomic Impediment in CBD..

Open Access is the logic dissemination strategy. It not only 
widens the user base of data, but allows a much more 
refined credit system then the coarse journal based 
citation indeces.



Social Changes

Adoption of Codes allowing e-publications



Social Changes

Adoption of Codes allowing e-publications
Social Networks



Data conversion seen as an activation energy from a 
current state of knowledge to a one in a semantic Web 
environment. 

This is your investment

Gutenberg Semantic Web
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The staff of Entomology at  The Natural History Museum, London, 1993

From individual approach to

> 6,000 taxonomists world wide, major institutions (Herbaria, Natural
History Museums)

Hawkmoths

Curculionids

Ants

Psyllids

Chalcids

Bugs Ants



...operate as big science.

> 6,000 taxonomists world wide, major institutions (Herbaria, Natural
History Museums)

Global Biodiversity

The staff of Entomology at  The Natural History Museum, London, 1993



Social Changes

Adoption of Codes allowing e-publications
Social Networks
Demonstrate the power of the new access to avoid 

the GBIF-syndrome



Phylogenetic trees and 
Google Earth

Rod Page



Social Changes

Adoption of Codes of Nomenclature allowing e-
publications

Social Networks
Make use of these new chances: Science
Demonstrate the power of the new access to avoid 

the GBIF-syndrome
Work towards a sustainable model for the new 

cyberinfrastrucure (at local to political (up to EU-
and eg ÔECD) level)



Conclusions and recommendations (legal side):

Individual level
Assure that all you do is open access
• Understand copyright – be not afraid of copyright
• Self archive (the Green Road)
• Don‘t sign any contracts giving away rights
• Urge your institution to adopt and build a repository for your 

research
• Talk to your scientific societies and museum to adopt a 

policy to at least allow self archiving
• Demonstrate the power of access through inovative 

research projects and data: Research will be the only 
motivation to change law and build up infrastructure



Conclusions and recommendations (legal side):

Community (eg EDIT) level
Assure that all you do is open access
• Understand, adopt and propagate an adequate copyright 

policy
• Urge your institution to adopt and build a repository for your 

research
• Talk to your scientific societies and museum to adopt a 

policy to at least allow self archiving
• Support the emergence of standards and transfer protocols
• Lobby at the respective national or EU level



Conclusions and recommendations (legal 
side):

Our (plazi) own
Assure, that from now on all ant descriptions are 

archived and online accessible through plazi, and 
find ways to allow others to partizipate



Participating organization and support

Main support by US-NSF, German DFG, GBIF



Thank You!

agosti@amnh.org



Plazi

The purpose of the Association is to support the 
development of persistent and openly accessible 
taxonomic literature.

To this end Plazi will maintain a digital taxonomic 
repository and participate in the development of 
new models for publishing taxonomic treatments 
in order to maximize interoperability with other 
relevant cyberinfrastructure components.


