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A partner in a global science network

Plazi

Plazi promotes open science, is innovative, and complementary to existing activities.



Plazi: Dissemination

Reuse of subarticle parts



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



Plazi: TreatmentBank

23,378 articles processed

231,688 taxonomic treatments

159,583 observation records

semi- to fully automated import treatments



TreatmentBank: Bilder

Source: BLR

https://zenodo.org/communities/biosys

lit/search?page=1&size=200&keyword

s=hymenoptera&q=aedeagus&file_typ

e=png

Biolitrepo.org
All based on published results

DOI for all deposits

All deposits linked to source

• 34,238 articles

• 184,645 images

Collaboration with CERN and 

Pensoft



Taxonomic publication modeling

JATS TaxPub

Journal Article Tag Suit, Taxonnomic Publication extension

Developed for and used to semantically enhance taxonomic literature

In collaboration with the National Library of Medicine

Semantic elements added for taxonomy

- if terms are in TWDG reused

- if not available, creation of complementing vocabulary

JATS is used to import scholarly articles into Pub Med Central

-> make it part of the world largest corpus of biomedical literature

TaxPub is used by Pensoft publishers and European Journal of Taxonomy

(Supported by US NSF and German DFG binational digital library award, 2004-7)



Ongoing digitization projects: Plazi structure
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Ongoing digitization projects: DiSSCo overview

Distributed System of Scientific Collections

DiSSCo is a new pan-European Research Infrastructure initiative of 21 

European countries with a vision to position European natural science 

collections at the centre of data-driven scientific excellence and innovation 

in environmental research, climate change, food security, one health and 

the bioeconomy.



Ongoing digitization projects: DiSSCo and Plazi overview
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Discover known biodiversity: our contribtuion

Arcadia Fund award

Promote the Biodiversity Literature Repository as a way 

to liberate data from scholarly publications, especially b 

by building and index to publications through illustrations

Provide taxonomic treatments and related data for >50% 

of new described species annually

Make these data accessible through collaborations, 

promote TaxPub based publishing and Text and Data 

Mining of articles from highly relevant journals, including 

back issues

3 years (2018-21), 1.1M Euro



Plazi’s uniqueness

Plazi is

• competent, activist, innovator, catalyst and leader in biodiversity 

informatics

• complementing ongoing efforts

• collaborator in the global biodiversity landscape

• building science infrastructure for science

• is independent, passionate and a “long” track record

• operating in Switzerland with copyright more favorable for text and 

data mining 



Plazi: Introduction



Preservation: Driven by Science 

HEP: Hight Energy Physics, DPHEP: Digital Preservation in 
Hight Energy Physics, 

TB = Terabyte, PB = Petabyte, EB = Exabyte 

(Tim Smith)

•Bit Preservation: ISO 16363 standard

•Software preservation

•Analysis Preservation

•REusable ANAlyses

•Data Seal of Approval



Scholarly publishing: a daunting task

Scholarly 
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Digital age emergence

metrics

Search engines



We are in a global race to control and commercialize  the 

management of global knowledge

The scientific community needs to make an effort to keep the 

baseline data of its own knowledge open and accessible for 

everybody

Knowledge management and infrastructure



The challenge: Taxonomy as an empiric science

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?



The PDF prison

Highly structured

research data

Semantically 

enhanced, 

structured data

Semantically 

unstructured

text

publishing data mining



Lepidium campestre?

Biodiversity Knowledge: 20 years ago, and still today

Social and behavioral constraints



TreatmentBank: Visualization of data from one article





Plazi: production

Spider Specimen Records Extracted from Taxonomic Recent 

Literature

Zootaxa

Biodiversity Data Journal

European Journal of 

Taxonomy

Spider Specimen Records Extracted from Taxonomic Recent 

Literature

(Jeremy Miller)



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

http://ocellus.punkish.org/?q=tineidae&page=1


Use of published data



The Open Biodiversity Knowledge 
Management System (OpenBiodiv)

http://openbiodiv.net/

(e.g. EJT, Zootaxa)

http://openbiodiv.net/


Removing the  PDF prison

Highly structured

research data

Semantically 

enhanced, 

structured data

Semantically 

unstructured text

publishing data mining

Highly structured

research data

Semantically 

enhanced, 

structured data

publishing

Semantically 

enhanced data

conversion



The future will be open, semantically enhanced publishing



How many species are there on 

planet Earth?

Compare biodiversity over space, 

time, habitat and land use change

• What organism is it?

• What do I know about it?

• Where does it live?

Our challenges or «use cases»

1995: Idea

1996: NSF funded workshop

2000: SI-Press published

2018: >2,500 citations



The use of Open Access scholarly articles

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.

Antbase and NMNH through support from the Atherton-Seidal foundation opened up 

the entire ant taxonomic literature – and it has been used by a global community

Online library,

2000 onwards



Taxonomic treatment: linking to subarticle elements (and not articles)

Treatment citation Taxonomic treatment

From an article to treatments
Online catalogue

Open access

Online library

«Linked data»

2004



Special aspects of taxononomic publications:

Highly standardized in language and representation

Publications as container of citations and data



Taxonomic treatment

Each taxonomic name usage has it’s treatment

Taxonomic treatment

Formica obsoleta Linnaeus, 1758: 580 

description

distribution

name

Linnaeus has to be credited for Latin Binomen AND taxonomic treatment.



Camptoteleia carinata       Kieffer,        1913b:       387        (original description, keyed)

Scientific name            author publication date                          comment

page number

Bibliographic reference

Treatment reference

Treatment citation



Materials citation: citation of specimens

From a taxonomic treatment to material citations



TreatmentBank: Citing treatments

Treatment citations are similar to article citations: use of existing ontologies 

or vocabularies

CiTO – Citation Typing Ontology



TreatmentBank: citing treatments

Persistent Identifiers for treatments allows to cite treatments

http://treatment.plazi.org/id/87F5BDFA-6C63-C7B7-4A85-A1B39AE6CACE



Materials citation: linking to the digital object of the cited specimen

MNHN-IM-2007-30772

From a taxonomic treatment 

to a material citation

to the digital object

MNHN-IM-2007-30772

European Journal of Taxonomy:

DOI: 10.5852/ejt.2016.173

Treatment:

http://dx.doi.org/10.5852/ejt.2016.173


Export of observation records into GBIF

• Observation records: 64,651

• Observation records geo-referenced: 25761

• Taxonomic names:   159,983

• Taxonomic treatments: 173,245

Data dissemination

GBIF
http://www.gbif.org/publisher/7ce8aef0-9e92-11dc-8738-

b8a03c50a862

Long tail: major contribution towards little known, rare and recently discovered species



Plazi: Linking occurrences to the source publication

GBIF

treatment

article

Occurrence                                                                                treatment                          article

http://www.gbif.org/publisher/7ce8aef0-9e92-11dc-8738-b8a03c50a862

occurrence



Plazi infrastructure: Biodiversty Literature Repository

Depositing in BLR is adding value to an image:

• findable

• accessible

• interoperable

• reusable

DOI



Biodiversity Literature Repository: enhanced illustration

DOI

Keywords / vocabularies

Cited by

Part of

Licence



Biodiversity Literature Repository: articles

https://zenodo.org/record/1154504



Deposition of an article and its data on BLR/Zenodo



Biodiversity Literature Repository

A community in Zenodo to share publications and 

published data related to bio-systematics.

• All scientific, published results

• DOI for all deposits

• All deposits linked to source

• All deposits tagged, linked

• Daily input

• Collaboration of Plazi, Pensoft and Zenodo/CERN

• Support from Arcadia Fund and EU ICEDIG

• 205,373 deposits total

• 32,012 articles

• 171,401 images

Biolitrepo.org

Source: BLR

https://ocellus.punkish.org/?q=aedeag

us&page=1

https://ocellus.punkish.org/?q=aedeagus&page=1


Plazi: Linking and citing treatments at antweb



Plazi: Taxonomic treatments reused



Context



Novel applications, novel access to publications

OCELLUS



GoldenGATE

Treatment
BankData mine, 

text 
extraction 
& markup

store &
access

Plazi workflow from article to citable data

GoldenGATE

• Native version

• Customized versions

• Batch mode

Alternatively, direct import of XML-based articles

BLR



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

https://pensoft.net/
https://jats.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/books/NBK47081/


Discover known biodiversity: strategy

Expeditions to discover the known biodiversity

Make use and promote existing tools to liberate taxon 

related data from publications

Build corpora of knowledge centred around taxa, 

institutions, locations, authors or collectors, making use of 

the citations

Make all new taxonomic treatments and its data 

immediately accessible an imperative

Create the catalogue of life by machine



Discover known biodiversity: strategy

Expeditions to discover the known biodiversity

It’s a big task: Let’s move together!



Thank you!

Donat Agosti

agosti@plazi.org



Plazi

Appendix: workflow



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 provenance



Plazi: conversion: discovering images



Plazi: conversion: discovering images



Plazi: conversion: discovering images



Deposition of an article and its data on BLR/Zenodo



Nothing 
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Create JSON 

metadata
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edit mode
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changed

?

Y N
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with metadata on 
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Add binary item to 

deposition

N Y

Update 

metadata on 

Zenodo
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number with  Plazi 

item

Item updated 

on Plazi

Publish 

deposition on 

Zenodo

Does the Plazi item 

have a deposition 

number?

Is the hash of the 

JSON different from 

last update?

Up-Sync Process – Overall: Illustration



On
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?

Put new figures 
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?

Y N

Put PDF on 
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Put figures on 
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N Y
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N

Y

Does the document 
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Do all figures have a 
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Is the hash of the 

JSON different from 

last update?

Up-Sync Process – Overall: Article



Plazi infrastructure: Biodiversty Literature Repositor

Depositing in BLR is adding value to an image:

• findable

• accessible

• interoperable

• reusable

DOI



Biodiversity Literature Repository: enhanced illustration

DOI

Keywords / vocabularies

Cited by

Part of

Licence



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
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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).


