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How many species are on planet Earth?

1989 How many ants in Europe?
1992 Rio Earth Summit: How many species on

planet Earth?
2002    Online catalogue of the ants of world
2018    Half Earth: how many species?

A scientific challenge as well as a crucial 
question for a sustainable life on planet Earth.

We depend on biodiversity.

We depend on the understanding of species and 
its traits.

We don’t know how many species there are.
We don’t know, how many we know.



The challenge

Incomplete digitization 
Publications are not 
semantically enhanced
Data are not linked
Most data are not open

BUT:	Data	are	hidden

500,000,000+	printed pages
1,900,000	species described
20,000,000+	species	treatments
18,000	new	species	discovered	/	year	

How	can	we	query	our	
accumulated	biodiversity	
knowledge?



Lepidium campestre?

Biodiversity	Knowledge:	20	years	ago,	and	still	today



TreatmentBank: Visualization of data from one article



Explicit links

MNHN-IM-2007-30772



Context



Dissemination

Reuse of subarticle parts



Novel applications, novel access to publications
OCELLUS
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Scholarly publishing: a daunting task
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The PDF prison

Highly structured
research data

Semantically 
enhanced, 
structured data

Semantically 
unstructured
text

publishing data mining



One article = thousands of facts

Beyond the PDF – unstructured to structured publications …

From an article to data and knowledge

One article = thousands of facts



Modeling scientific domains

Development of 
• Standards vocabularies
• Ontologies
• Schemas

• Tools to mine and semantically enhance publications

• Repositories for semantical enhanced entities to make them 
FAIR

• Search engines



Re-creating a semantically enhanced publication

preparation

Extraction of text
text stream
various digital elements

Plazi: conversion: extracting text streams and other elements



Plazi: conversion: keep the provenience



Plazi: conversion: discovering images



Plazi: conversion: discovering images



Plazi: conversion: discovering images



Plazi infrastructure: Biodiversty Literature Repositor

Depositing in BLR is adding value to an image:
• findable
• accessible
• interoperable
• reusable

DOI



Mark, copy and paste
(csv, text, excel)

Plazi: GoldenGATE: Table extraction



Plazi: conversion



Plazi: conversion



Plazi: conversion



Plazi: conversion

Retrieving higher ranks from GBIF and Catalogue of Life (external resources)



Plazi: conversion



Plazi: conversion



Plazi: conversion



Plazi infrastructure: Biodiversty Literature Repository

Access

Links to other resources about the 
same thing

Links to related objects and source

Licence
Community(ies)

Publication date



BLR: more than a PDF store: a enhanced document repository



From unstructured to structured, citable
From human to machine readable  

DOI

httpUri PID

Human readable                                                                                                              machine readable
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Journals                                               132
Articles                                              8,545 
Taxonomic treatments                    69,539 
New species                                      6,387 
Observation records                        45,381 
Figures                                            56,692 
Bibliographic references                267,728
Facts                                              >>10 M 

Plazi text and data mining output 2017



The value of access to subarticle elements: figures
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http://ocellus.punkish.org/?q=tineidae&page=1 access



Conversion and publishing services: costs 

Is it worthwhile – can we afford - to semantically enhance unstructured 
publications?

Copyright might be one reason



Plazi workflow and copyright

Plazi workflow is based on Swiss copyright

§ Copying of excerpts for internal use is a
permitted act

§ Individual articles are considered excerpts of
journals

§ Distribution of copies in institutions is a permitted
act

§ Data (text, figures, images) ≠ copyright protected
work 

Standortvorteil for Swiss science

(Agosti&Egloff, 2009).



Improved science communication

TDM comes at a high cost, that ought to be omitted to discover data 
objects in text. 

This can be done using semantically enhanced publishing. 

An example is Pensoft’s use of the Journal Archival Tag Suit (JATS) 
extension Taxpub which includs all the semantic elements 
describing the data in taxonomy.

Pensoft publications are automatically imported, without a TDM 
step, into TreatmentBank.

JATS based publications can automatically be imported in PubMed 
Central



Removing the  PDF prison
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The future will be open, semantically enhanced publishing



Thank	you!

Donat	Agosti
agosti@plazi.org


