< PLAZI O

rrrrrrrrrrrrrrrrr

Doi: 10.5281/zenod0.6590938

Nothing in (taxonomic) publishing makes sense
except in the light of treatments

June 7, 2022

SPNHC
Edinburgh
Donat Agosti
ORCID: 0000-0001-9286-1200; @myrmoteras
—E :3 L] L]

SIB=LS Plazi, Switzerland
SHISS TUSTITUTE OF SIOTNFORMATICS mMO%bilige NP0 N i
swissuniversities [ Bi ?:)IKL 2 Dot =

! ! it IS & eBioDiv.  \== Repository B =) TreatmentBank


https://orcid.org/0000-0001-9286-1200
https://twitter.com/myrmoteras
https://creativecommons.org/publicdomain/zero/1.0/
https://doi.org/10.5281/zenodo.6590938

Goal
Communicate the results of charting, cataloguing and describing the Earth’ biodiversity

Scope
Scholarly, published research results including all taxa known to science

Typical user questions

How many species do we know?

What do we know about them?

Is a taxonomic name available?

What is the history (synonymy) of a taxonomic name?
What are the biotic interactions between species?
How can a taxon be identified?

How are species related to each other?

What do | know about a gene?



Bern convention for the
protection of literary...

L

Extended collective

Blue List licence (BLR)
Pay wall revised copyright ~—>
law in CH e
Treatment
Journal
Conversion Eallk
workflow -
Journal Arpha g
Production
workflow
B_iodiversitx . Treatment —
Literature Reposi. _ Figures .
Zenodo (CERN) —>

Scientist’s PDF
collections

Internet Archive

___ PubMed Central

Biocjiversi'%
Heritage Library

A

. . Digital FAIR digital -
Libraries repositories object >
Linnaeus 1753 / Biodiversit
1758 Zookeys — Data Journ%l >
Scanned legacy
publications >
Printed Monographs Born_di ital TaXPUb/JATS
books Catalogues publications publications >
PDF
Gutenberg Treatment Semantic
book press Structured text Internet Web 5*
1450 1753/58 1996 2008 2010 2013 2020



Digital Accessible Knowledge: Treatment -y

Taxonomic treatment

Linnaeus, 1758
4,819 taxa

LINNAEUS(2818) 1758
Type of

Apis mellifera L.
European honeybee

10 million types

2 million standards

Tens of millions exist as part of ca 500 Million

Each type has a published taxonomic treatment pubhshed pages of biodiversity literature
Each taxonomic treatment is multiple times augmented - Each includes a plethora of facts



Treatments as FAIR digital objects in the Biodiversity Literature Repository S
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The trouts of the upper Kura and Aras rivers in
Turkey, with description of three new species
(Teleostei: Salmonidae)

@ Turan,Davut @ Kottelat, Maurice: @ Kaya, Cuneyt
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Salmo araxensis Turan & Kottelat & Kaya 2022,
new species

@ Turan, Davit; @ K¢

el Maur

© Kaya, Cineyt

Salmo araxensis, new species
(Figs. 5-6)
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Etymology. The name araxensis s derived from Arax, the ancient name of the Aras River. An adjective.

Published as part of Turan, Davut, Kottelat, Maurice & Kaya, Clney, 2022, The routs of the upper Kura and Aras ivers
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Input Genus and species here: | Kiotina spatulata

[~ [0 2019 2021
Kiotina spatulata Wu, 1948 o [ ]
Hemacroneuria spatulata Li, 2019 o

Hemacroneuria spatulata Wu, 1948 (]

e

Kiotina spatulata Wu, 1948

Kingdom Animalia
. X Phylum  Arthropoda
® Defining treatment not yet on Plazi
Class Insecta
@ Augmenting Treatments: Groard ecopie
e Du, Yu-Zhou; Zhu, Bin-Qing; Huo, Qing-bo (2021) 306DA32CFFASB65124F7FB445E7FBF50 Family Perlidac
o Deprecates Hemacroneuria spatulata Li, 2019
Genus  Kiotina
© Deprecating Treatments: E——

* Murényi, David; Li, Weihai; Mo, Raorao (2019) 0384001F4228DD396287FB84FB04FABE

o Deprecated by Heg

Hemacroneuria spatulat
R

© Deprecating Treatments:

o Huo, Qing-bo; Zhu, Bin-Qj
o Deprecated by Kioti

Kiotina spatulata Wu, 1948 , status revised

Kiotina spatulata: Wu 1948: 148 . Holotype male: Sichuan, China.

lllies 1966: 342 — Du et al. 1999: 64 — StarK_?_Sivec 2008: 162 — I\%ur!@i_ Li 2016: 191 — Yang
|

& Li 2018: 47. reatmen atons

Hemacroneuria spatulata: Li et al. 2019: 354 View Cited Treatment compbination.

Currently accepted name

Synonymized taxonomic name

Original name or new combination

Hemacroneuria spatulat Remarks: The original description and illustrations of Wu (1948) show that this species has large

paraprocts and paired sensilla basiconica patches on the male 10th tergum. However, these
characteristics are not unique to Hemacroneuria and also exist in the genus Sinacroneuria . In

© Defining Treatments:
* Murényi, David; Li, Weiha
o Deprecates Kiotina

L
Genus  Hemacroneuria

Species spatulata

Wikidata Resource: http://www.wikidata.org/entity/Q6387012

« Taxon Name Kiotina spatulata

o Is subject of: https://ca.wikipedia.org/wiki/Kiotina_spatulata
o Is subject of: https://ceb.wikipedia.org/wiki/Kiotina_spatulata
o Is subject of: https://nl.wikipedia.org/wiki/Kiotina_spatulata

https://synospecies.plazi.org/#Kiotina+spatulata
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Published materials citation links -y

Bi-directional linked data: access to anything from ., Jounal ~
anywhere 2

-— Taxonomic name
GBIF ID: 180990406

IIII.H -

authority
ORCID: 0000-0002-9470-2120 Treatment <>
DOI: 10.5281/zenodo. 4679879
author
; DO!: 10.30848/PJB2021-5(1) hre|p: 0000-0002-9470-2120

| 11 Collecting event

— M edic atrioutes [V]aterial citationX /
materialsCitation Type: Balochistan, Zhob ... April, 2020 (R...
GrSciColl: 9e51 55b9—f85b—4f99—a142—936966d621dS\

- llectingDate: 24 April, 2020
Index Herbrariorum: 125646 I—Jco Ll ot prll

[ ]
|X/| collectionCode: RAW <_> w

\_X_ collectorName: Nazar Khan Mandokhel
[X/| county: Zhob district

x| latitude: 31.525278 collector
H X | location: Khutkandai ORCID: 0000-0002-9470-2120
| X|| longLatPrecision: 20

X|| longitude: 68.24389

|X | municipality: Qamardin Karez

X | specimenCode: RAW101342 Khutkandai. 31°31'31"N 68°14°38"E. Nazar Khan

/ (x| specimencount: 1 Mandokhel. 24 April. 2020 (RAW101342).
| X| stateProvince: Balochistan hitps:/doi.ora/10.30848/PJB2021-5(1
% E typeStatus: type 'r

Exemplar links only

Type: Balochistan. Zhob district. Qamardin Karez.

GBIF ID: 3070917303

Imagine the possible applications enabling making use of this big data? Bi*@lKL
Imagine the time saved if all these links are hyperlinks?


https://doi.org/10.30848/PJB2021-5(1)
https://orcid.org/0000-0002-9470-2120
https://orcid.org/0000-0002-9470-2120
https://doi.org/10.5281/zenodo.4679879
https://doi.org/10.30848/PJB2021-5(1)
https://www.gbif.org/species/180990406
https://orcid.org/0000-0002-9470-2120
http://pakbs.org/pjbot/
https://www.gbif.org/grscicoll/collection/9e5155b9-f85b-4f99-a142-9a69e6d621d8
http://sweetgum.nybg.org/science/ih/herbarium-details/?irn=125646
https://www.gbif.org/occurrence/3070917303

Reuse of taxonomic data: GBIF

A material citation is an identified specimen, linked to the respective treatment
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GBIF species: https://www.gbif.org/species/1703942

GBIF occurrence: https://www.gbif.org/occurrence/3015409563
BLR Taxonomic treatment: https://doi.org/10.5281/zen0d0.4397319
BLR Article: https://zenodo.org/record/4397315

PDF: https://doi.org/10.11646/zootaxa.4820.1.4
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New species and records of the Pericoma

ArticlelD (DOI)

Pericoma millenkol Kvife & Ivkovié, 2018
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Re-use of scholarly publication’s data
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Data conversion and access service

TreatmentBank
73,000 articles
"; Treatment 762,000 taxonomic treatments
E\E Bank 1,118,000 materials citations
o >50% of annually described new species
production in 2021: 25,000 articles, 224,000 treatments, 180,000 images

Biodiversity Literature Repository
Repository for data liberated from publications

453,000 images
72,000 articles

& Biodiversity
iterature 400,000 taxonomic treatments
N— Illt(mt'm( )
\\:'_.-"""'-» Repository  Collaboration with Zenodo /CERN
Recognized as EU research infrastructure
Mints DOI for treatments and figures

Global Biodiversity Information Facility
Reuse of treatment articles mediated by Plazi
39,700 treatment article data sets (58% of total data sets in GBIF)

377,000 taxonomic treatments (90,000 unique species)

’ GBI Global BiFJdivers.ifg
A\ Information Facility 224’000 f|gu res
591,000 materials citations (occurrences)
The figures are lower in GBIF because of Quality Control measures



The challenge N

Known biodiversity knowledge

Empiric science: all results published
500,000,000+ printed pages

>> 1,000 journals publishing taxonomic content
> 1,900,000 species described

> 20,000,000+ taxonomic treatments

approx. 18,000 new species discovered / year
>> Millions of specimens identified by specialists
(material citations)

e Billions of facts

BUT: only ca. 10-30% of the knowledge is digital.
Most is “unknown known knowledge”, not Digital
Accessible Knowledge (DAK)




Discovering known biodiversity

Create a list of the Earth’ known taxa, and related digital accessible knowledge embedded in scholarly publications as
open findable, accessible, interoperable and reusable data about the Earth’s species (FAIR digital objects), as input to
the biodiversity knowledge graph, liberated from scholarly publications.

Digital accessible knowledge in biodiversity (DAK)
e Data understandable by human and actionable by machine reflecting the growth of our knowledge and
interdependence.
e Editorial structure including textflow, paragraphs, sections such as title, authors and affiliations, materials and
methods, etc., tables, figures, bibliographic references and their citations in the text.
e Semantic annotated (e.g. using TDWG standards) data at the base of the biodiversity knowledge graph:
o data about a taxon (taxonomic treatments with their nomenclature section)
cited previous treatments (treatment citations)
cited specimens (material citations)
named entities (persons, taxonomic names, accession -, collection -, institution - or specimen codes

@
@
o
o attributes including their persistent identifiers



Annotations are context, defining the role of named entities A 4

Person: role
Public. author, authority, collector

Treatment
Person: role
Publication
Treatment  authority, collector

Treatment

[ Material citation

Person: role
Publication

Treatment

Material citation collector



Annotations are context defining the role of named entities A 4

Treatment Treatment

[ Nomenclature D@J [ Nomenclature Déj
*

Taxonomic nhame Taxonomic name Taxonomic name
Publication is part of Publication is part of Publication is part of
Treatment (nomenclature) is about Treatment (nomenclature) is about

Treatment body is related to
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Origin of Digital Accessible Knowledge (DAK) -y
analogue digital DAK
Printed Scans Scanned Tt (2 Editorial Semantic Attributed Attributed
L > —> (Image) 9 structured > annotated > annotated [ born digital
publication (Images) OCR) PDF,
PDF txt/XML UXML [ | | XML tXtXML  [12
| |
Born digital
PDF
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Born digital [~
PDF [9]
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Born digital [~
txt/ XML
The technical requirements to create DAK Attributed
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MOBILISE project, in preparation X

Mobilise Action

Mobilising Data, Policies and Experts in Scientific Collections




Challenges:

Publication representation (e.g. Journal vs issues vs article)
Metadata

Page image scan quality

OCR artefacts from text flow, incomplete text recognition to misspelled words
PDF formats

Treatments

Taxonomic names

Material citations

Treatment citations

Treatment internal structure

Making implicit links explicit



The future will be open, semantically enhanced publishing
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Take home points:

e Nothing in taxonomic publications makes sense except in the light of taxonomic
treatments

e An identification of a specimen is only complete with a link to a taxonomic treatment

® A material citation in a publication is the gateway to the knowledge about the
specimen

® Automate as much as possible, curate as much as needed

® Be aware of the power and use of your data beyond domain: make use of semantic
publishing



Thank you!

Questions, answers, participation  htips://github.com/plazi/community
Introduction to digitizing taxonomic literature with Plazi DOI

Donat Agosti agosti@plazi.org
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https://github.com/plazi/community
https://doi.org/10.5281/zenodo.5570972
mailto:agosti@plazi.org

Linking specimens and literature via material citations

Further reading:
- Plazi: further reading
- Pensoft: doi: 10.3897/zookeys.50.543 (e.g. Zookeys, BDJ)
- CETAF: doi: 10.5252/adansonia2018v40a1 (e.g. European Journal of Taxonomy)

Data usage:
- Rivera-Quiroz et al. 2020, doi: 10.1038/s41598-020-72549-8
- Dikow & Agosti, 2015, doi: 10.3897/BDJ.3.e5707

Data access:
- Brief introduction into Treatmentbank stats: PDFE
Treatment statistics: htips://tb.plazi.org/GgServer/srsStats
Article statistics: htips://tb.plazi.org/GgServer/dioStats
Biodiversity Literature Repository API introduction: hitps://developers.zenodo.org/

Biodiversity Literature Repository: https://zenodo.org/communities/biosyslit/search?g=

Applications based on and reuse of TreatmentBank and BLR data:
- Images via Ocellus: htips://ocellus.info/
- Treatment citations via Synospecies: htips://synospecies.plazi.org/

- TreatmentBank data in GBIF: hitps://www.gbif.ora/publisher/7ce8aef0-9e92-11dc-8738-b8a03c50a862
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