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Biodiversity & environmental research data
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* about or related to specific goups of organisms "“ll g(?%{ﬁ!.
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* often ambiguously identified by the scientific |
Lapsana communis L. A
name only —
: . : Inference possible?
* A scientific name may be related to multiple taxon
concepts!

==> Names are not enough!
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Lapsana communis L.
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Interlude: Some biological basic knowledge
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Why names are not enough: Taxon concepts
“Set of all individual organisms that fulfill all descriptive
features covered by its circumscription and that are not fully covered by

the circumscriptions of another taxon of the same rank.”

Criteria of taxon circumscriptions:

Morphological & molecular
characteristics

Higher taxon concepts
Type specimens
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Taxonomic change

Taxon split operation
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Uppercase single letters (A, B, C) are scientific names denoting taxon concepts (rounded boxes). Names are immutably bound to a single element per
nomenclature (arrow). Each concept is defined by the circumscription consisting of the number (#) of edges and colors of the contained
elements (colored shapes). The taxonomic operation “split” applied on “B” creates two new concepts named “B” and “C”. Even if bearing the same name “B”,

the earlier and later taxon concepts are significantly different.
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Circumscription / Type specimens

Scientific name: Campanula formanekiana Degen & Dorfl.

252. Campanula Formanekiana Deg. et Dorfl
."ﬁ“\'l'l‘ C. ¢

(‘Taf. 111, Fig. 7 a, b.)
inevea Form. in Verh. d. naturf. Ver. in Briinn 1895, 1896, p. 37! non Campanula cinerea
L. fil. Suppl. p. 139.

PPL 1

Macedonia centralis. In rupium fissuris prope Severni (floribus coeruleis); 24. Mai

(Exsicec. No. 237.)
Macedonia centralis. In rupium fissuris inter Allchar et Roszdan (floribus albis); 21. Jun.
(Exsice. No. 236,

ytrisane sub n C waopifica nagb

o P ot s B By
T

Description

viter incano tomentosis,
rem, utrinque 8

in petiolum laminam longio-
10 denticulatum abrupte attenuatis; corollis e maximis (5—6 cm longis, 3

, ore non barbatis.

L cin dian
tota superficie puberulis, intus glabris

S5

Stigmata 3—4; capsula trilocularis.

Formanek stellt diese prichtige Pflanze in die Nahe der C. lanata Friv. (C. veluting Vel. non al);
unserer Ansicht nach ist sie mit der vom thessalischen Olymp und der Insel
bekannten C. incurva Aucher ap. DC. Prodr. VII, p. 478 (C
horti Athen. 1860, p.7!) verwandt, von welcher sie

kiirzeren Stengelblitter, die kleineren (5:3 mm

jedoch viel mehr Euboea
. Leutweinii Heldr. Appendix ad ind. sem.
sich durch die lianger gestielten Rosetten-Blitter

y die
Kelchanhidngsel und die an der Miindung nicht gebérteten
Glocken unterscheidet

Es ist uns unbegreiflich, wie Boissier in der Flora orientalis I, p.
11

896 diese schon von De Can-
lolle (a. a. O.) in die richtige Section gestellte und spiater von Heldreich a.

a. 0. noch ausfiihrlicher und

Flrst valid publication of the name = nomenclatural et o
act
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Circumscription / Taxonomic classification

Taxon concepts are hierarchically organized in classification trees
* Specific ranks = levels

* Directed non-cyclic graph

* Inheritance of taxon circumscription parent — child

Genus Campanula L.

Species Campanula formanekiana Degen & Dorfl. Campanula glomerata L.

Subspecies Campanula glomerata subsp. glomerata
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Concept-based annotation of research data

PID= http://europlusmed/taxon/1QLTBJKVRCuc

Campanu/a glomerata L  » Campanula glomerata L.

Campanula glomerata L.

PID= http://global.checklist.com/t/IRFa-VaY2b

Campanula glomerata L.

What |S neededr) PID= http://local.checklist.com/VaY2b6d95ccft5

* Persistent identifiers (— HTTP Identifiers) V]
Definition of taxon concepts [ ]
* Reliable consistent workflow for taxon concept creation
* Matching of names in data to taxon concepts
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Definition of taxon concepts
Schema to represent taxon concepts:

* Linked Taxonomic Knowledge (LTK) - Chawuthai, R. et al.: Presenting and Preserving the
Change in Taxonomic Knowledge for Linked Data, Semantic Web. 7, pp. 589-616, 2016.

° TAXREF Michel, F. et al.: A Model to Represent Nomenclatural and Taxonomic Information as Linked Data,
2017

* Taxon Concept Schema Taxonomic Names and Concepts Interest Group: Taxonomic Concept
Transfer Schema (TCS), version 1.01. Biodiversity Information Standards (TDWG), 2006

Missing:
Robust definition of taxon concepts (Needed to prevent taxa from being
changed unnoticed)
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A robust definition of taxon concepts

* Classifications, type specimens and synonymies to delimit taxonomic concepts.
* Relies on nomenclatural rules

* Avoids complexity of description based definitions

Type specimen  Accepted name synonym names

Taxon concept (rounded boxes) definition by classification and homotypic groups (rectangles) of names (circle) that are assigned to the same

type specimen (hexagon). The oldest name associated (arrow) with the type specimen is the accepted name, other names in the same group are
synonymes.



A robust definition of taxon concepts

* Classifications, type specimens and synonymies to delimit taxonomic concepts.
* Relies on nomenclatural rules

* Avoids complexity of description based definitions
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Taxon concept (rounded boxes) definition by classification and homotypic groups (rectangles) of names (circle) that are assigned to the same

type specimen (hexagon). The oldest name associated (arrow) with the type specimen is the accepted name, other names in the same group are
synonymes.




Concept-based annotation of research data

PID= http://europlusmed/taxon/1QLTBJKVRCuc

Campanu/a glomerata L  » Campanula glomerata L.

Campanula glomerata L.

PID= http://global.checklist.com/t/IRFa-VaY2b

Campanula glomerata L.

What |S neededr) PID= http://local.checklist.com/VaY2b6d95ccf5
* Persistent identifiers (— HTTP Identifiers) V]
 Definition of taxon concepts V]
* Reliable consistent workflow for taxon concept creation [ ]
* Matching of names in data to taxon concepts [ ]
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Traditional management of taxon concepts

Manual management by editors

Be aware of changes in the taxon circumscription
Decision: taxonomic change or not?

Create new taxon concept + persistent identifier

==> error prone!
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Semi-automatic workflow actions at the transition points
= taxonomic operations that change the taxon
Circumscri ption .3-;1 EDIT Taxonomic Editor 5.26.0 admin@cybertaxonomy.org:euromed i ; N Q

General Edit Window Admin Help

Campanula glom*  Search ~ . ® & Taxonomic

The 3 types of operations:

{4 Taxon Navigator 2 =] = O | [ Campanula glomerata L., Sp. PL: 166. 1753 % [ Details 2 :l
Campanula flaccidula Vatke ® Campanula glomerata L., Sp. Pl.: 166. 1753 v Synonym: Campanula speciosa Q
® identity . Campanula foliosa Ten. @ Campanula aggregata Willd., Enum. P1. Suppl.: 10. 1813 SR e S ts oe =
. 3 A a aggregata W . B .PL.S .2 10. 1813 = -
. Campanula formanekiana Degen 8 v BETCE ’ P ° Aldasoro, J. ). & Alarcon, M.; with Q
no aCtlon Campanula fruticulosa (O. Schwarz l @ Campanula elliptica Schult., Oestr. Fl., ed. 2, 1: 410. 1814 (c;(l]‘:t[r]ll:;uélons fron“ll Hand, R.I n
; © Campanula glom subsp. elliptica (Schult.) picaMmpanuiaceaeton:
° MEN dato . Campanula garganica Ten. o e > Euro+Med Plantbase - the 'g
. Kirsehl.. Fl. Alsace 1 1871 —
t t t Campanula glomerata L. oc ; — P s information resource for Euro- —t
. -ampanulia speclosa Hornem., Hort. bol. Hain.: g57. 1515 e - PR -
automaltic managemen Campanula glomerata L. subsp. ¢ rersity. o
7 New
. b . I Campanula goulimyi Turrill o4 U
In usIness ayer Campanula grossekii Heuff. ! Openin..

(e g . Spl |t Ope ra“on ) Campanula guinochetii Quézel Copy .
- : Campanula hacerae Ilcim )
° Optlonal . Accepted Taxon

Ul to ask editor for decision - search Campanuia glom Delete Misapplication

Search String: Campanula glom* Pro Parte Synonym
Searchfor:  Taxa, Synonyms, Names Swap Synonym With Accepted e

Status: 15 entities found Swap Synonym With Accepted set Name in Sources automatically if empty

Campanula glomerata L. sec. Castroviejo, S., l Move Synonym (Homotypical Group) to another Accepted Taxon

® Campanula glomerata subsp. caucasica (Traut

e Campanula glomerata subsp. cervicarioides (S
L

[# Show Details

; = Input Methods
' Loggedinas:a:
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Concept-based annotation of research data

PID= http://europlusmed/taxon/1QLTBJKVRCuc

Campanu/a glomerata L  » Campanula glomerata L.

Campanula glomerata L.

PID= http://global.checklist.com/t/IRFa-VaY2b

Campanula glomerata L.

What |S neededr) PID= http://local.checklist.com/VaY2b6d95ccft5

* Persistent identifiers (— HTTP ldentifiers)

Definition of taxon concepts

* Reliable consistent workflow for taxon concept creation
* Matching of names in data to taxon concepts
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Matching of names

Services and web Uls to manually match a scientific name the
originally implicitly used taxon concept

— Meta lookup service covering all sources for taxon concepts in the data
network

Potential complications:
* Multiple taxa exist for a name
* Originally implicitly used taxon cannot be found

Filtering criteria to facilitate

* Exact matching
* Decide that no provided taxon matches

@bgbm.org
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Prototype implementation @ NFDI 4

BIODIVERSITY

BIODIVERSITY, ECOLOGY & ENVIRONMENTAL DATA

Pilot project: Euro+Med PIantBase (https://www.europlusmed.org/)

EURO I W S ST BT
MED fllses -‘tﬁﬂ,ﬁ, vp’;t— 22 #ﬁ | 4%@-:

PlantBase  |SPREmae T #

* Continuously updated by an international network of scientists
* Taxonomic reference system for
- many regional floras and checklists
- part of EU-Nomen (http://www.eu-nomen.eu)
--> EU INSPIRE directive

@bgbm.org
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Thank you!

Questions ?

https://cybertaxonomy.eu/

https://www.nfdi4biodiversity.org/de/
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https://cybertaxonomy.eu/
https://www.nfdi4biodiversity.org/de/
mailto:a.kohlbecker@bgbm.org
http://www.bgbm.org/BioDivInf/

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

