Nomenclature : the art of naming organisms

« Historical perspective
» Classification — Taxonomy — Nomenclature

- The CODE
« different codes

* principles and rules
« problems with the CODE

* Other codes: the Biocode, the Phylocode, ...
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18t century: Carolus Linnaeus

« historically: evolutionary thinking ~ classification

» Weltanschauung ~ creation
— GOD // CREATION // PLAN
— every organism has its own place in god'’s creation
— duty to discover “the idea” behind the creation

* Linnaeus
» Swedish biologist

" Nobody has practised his profession with more eagerness or
has had more students attending his lectures at our university.
... No-one was a greater botanist or zoologist. Nobody has
written more works, better, more precise, of his own

D EN-MINO-0one has so completely reformed a whole
science and thus started a new epoch N VATZENIC
famous all over the world. .... [Koerner 1999]
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18t century: Carolus Linnaeus

15 March 2007 | www.nature.com/nature | £10 THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE

» Founding father of modern taxonomy

Bringing order to the NATUREJOBS ” ‘l | m
world for 300 years Women's work AR
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18t century: Carolus Linnaeus

* Binomial nomenclature
— [genus] + [species epithet]
— replaces the traditional polynomial ‘system’

» Hierarchical classification

[ Vegetabilia ][ Animalia ]

[ Byssus ] [Fucus] [Ulva] [Conferva ] [Chara] Genus

D | G} ) D D | O | A D [ B O [ B Species
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19t century: taxonomic refinement

________ [ Vegetabiia J[_Anmate J ... . Rik
OO0 Cempoonma ) L JCICICICICT  Kasse

) (Mgae) () Orde
e el D e Conus
il el i i T RS

| i
n B

_a [De Toni 1889 — 1924]
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Darwin: ‘On the origin of species ..." 1859.

« Evolution: introduces a new dimension to biodiversity
» Species are not static (invariable in time) entities
 Similarity among organisms is caused by common descent

— classification should reflect natural relationships

O. De Clerck Praktische taxonomie 2008-09



Darwin: ‘On the origin of species ..." 1859.

* The problem of classification
« classification system predates evolutionary theory
« was not made to incorporate evolutionary ideas
* highlight a ‘plant’ — ‘animal’ distinction
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Nomenclature

e = giving names

Taxonomy: describing, identifying, classifying, and naming of
organisms

Classification: placing taxa in a classification system

Nomenclature: naming of taxa

O. De Clerck Praktische taxonomie 2008-09



Nomenclature

« = giving names

Taxonomie wordt soms omschreven als een wetenschap en soms als een kunst,
maar in werkelijkheid is het een slagveld. Zelfs nu nog is er meer wanorde in het
systeem dan de meeste mensen zich realiseren.

[B. Bryson]

NOMENCLATURE follows TAXONOMY
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Nomenclature

» Advantages of a stable nomenclature
- names are the key
- unequivocal communication
- International system transcending language differences

O. De Clerck Praktische taxonomie 2008-09



Nomenclature

Nomenclature: naming of taxa

» Advantages of a stable nomenclature
-names are the key
- unequivocal communication
- International system transcending language differences

example:
Common whitlowgrass (Eng.), Drave printaniére (Fr.), Hungerblimchen (Ger.)

Vroegeling
Erophila verna
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Nomenclature

» Advantages of a stable nomenclature
-names are the key
- unequivocal communication
- stability in time (>< vernacular names)
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Nomenclature

Nomenclature: naming of taxa

» Advantages of a stable nomenclature
-names are the key
- unequivocal communication
- stability in time (>< vernacular names)
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Nomenclature

Nomenclature: naming of taxa

» Advantages of a stable nomenclature
-names are the key
- unequivocal communication
- stability in time (>< vernacular names)
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Nomenclature

Nomenclature: prelinnean

 vernacular names (folk taxonomy)
« scientific names ~ latin phrases (polynomials)
Rosa sylvestris alba cum rubrore, folio glabro
or
“The white rose with a bit of red, and leaves lacking hairs”

Apis pubescens thorace subgriseo abdomen fusco pedipus posticus glabris
utrinque margine ciliatis

or

Apis mellifera Linnaeus

- room for interpretation !!!
- not equivocal !
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Nomenclature

Nomenclature: “Linnean” binomials

« Caspar Bauhin Pinax theatri botanici (1596) !!!
>< Linnaeus (1750’s)

O. De Clerck

" CASPARI Bavuini
Bafil Archiatri
CATALOGY S

PLANTARVM
CIRCA BASILEAM
{pontc nafcentium
cum carundem Synonymiis & locis
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inufum Schole Medice, quz Bafilea t;ﬂ
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Nomenclature

" CAROLI LINNAI
 Rici& M:iTis Svecis Arcmiatar; Mepic. & Borax,
Proress. Upsar; Equitis Avur. 5e Sterra Porars

Nomenclature: “Linnean” binomials
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Nomenclature

Nomenclature: “Linnean” binomials

Genus name + species epitheton (+ authors)

The author's name (and date of publication in case of animals) are typically given
after the scientific name.

The names are often abbreviated; in particular, "L." is Linnaeus.

If a name is later changed (e.g., moved to a new genus), The original author is given
in parentheses.

* e.g. Ectocarpus mucronatus Saunders was transferred to Giffordia by Phinney (1973). The
name of the taxon therefore became Giffordia mucronatus (Saunders) Phinney.

* The type of the taxon is the type of Ectocarpus mucronatus Saunders
» We refer to Ectocarpus mucronatus Saunders as the basionym.

O. De Clerck Praktische taxonomie 2008-09



Nomenclature

Nomenclature: “Linnean” binomials

* e.g. Ectocarpus mucronatus Saunders was transferred to Giffordia by Phinney (1973). The
name of the taxon therefore became Giffordia mucronatus (Saunders) Phinney.

 The type of the taxon is the type of Ectocarpus mucronatus Saunders
» We refer to Ectocarpus mucronatus Saunders as the basionym.

* It is obvious that E. mucronatus and G. mucronatus refer to the same taxon (the
species). The two names are a result of differing taxonomic opinion.

» Both names are homotypic or objective synonymes !!!
* they refer to the same type.

» The original name, the name of the type specimen, is termed basionym.

O. De Clerck Praktische taxonomie 2008-09



Nomenclature

Nomenclature: “Linnean” binomials

« Both names are homotypic or objective synonymes !!!
« they refer to the same type

» Heterotypic or subjective synonyms refer to different types.

» C. bifurca Schrank (1789), C. ampullacea Goodenough (1794) are considered synonyms of
Carex rostrata Stokes (1787); all three names have different types.

O. De Clerck Praktische taxonomie 2008-09



Nomenclature

________ [ Vegetabite ){_Anmale J| oo | Rk
S [ 7 [ [ [
______ ()G COC  orde
[ Bysslus ][FUCII.IS] [UI\I/a] [Cor:ferva ] [Ch:;ra] | Genus

RankS and endinqs [ ][ ][ ][ ][ ][ ][ ][ ][ ][ ][ ] Species

Orde -ales Rosales

Familie -aceae Rosaceae

Onderfamilie -oideae Rosoideae

Tribus -eae Roseae

Genus + species Rosa canina
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Nomenclature

* Initially very few rules
* Linnean classification system
« Taxonomists described new taxa within this system

» Elementary guidance: short rules (aforismae)
* e.g. Alphonse de Candolle (1867)

» Latin // hierarchical // binomial species names

 Start of the 20th century need for a formal code: 1930 (plants) en 1961 (animals)
« formalisation and uniformisation of ‘habits’
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Nomenclature

. McNeill, F. R. et al. 2007. International Code of Botanical
Nomenclature (Vienna Code) adopted by the Seventeenth

International Botanical Congress Vienna, Austria, July 2005. Publ.
2007.Gantner, Ruggell. (Regnum Vegetabile, 146). XVIII, 568 p.

Trehane, P., et al. (eds). 1995. International Code of Nomenclature for
Cultivated Plants. Adapted by the International Committee for the
Nomenclature of Cultivated Plants of the 1.U.B.S. Regn. Veget.
133.

Sneath, P.H.A,, et al. (eds), 1992. International Code of Nomenclature
of Bacteria. Washington (+ : Skerman, V.D.B. et al., 1980.
Approved Lists of Bacterial Names).

International Commission on Zoological Nomenclature, 1999.
International Code of Zoological Nomenclature, 4th edition.
Adopted by the 1.U.B.S. The International Trust for Zoological
Nomenclature, London.

Aim: stability and uniformity of names
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The International Code of Botanical Nomenclature

- 6 Principles Last Code = Vienna Code
e Rules (62) + Recommendations [http//lbotSaVSk/ICbn/maInhtm]

* ‘Governance of the Code’

International Code of Botanical Nomenclature

(VIENNA CODE)

Electronic version of the original English text.

adopted by the Seventeenth International Botanical Congress
Vienna, Austria, July 2005

prepared and edited by

J. MCNEILL, Chairman
F.R.BARRIE, H. M. BURDET, V. DEMOULIN,

D. L. HAWKSWORTH, K. MARHOLD, D. H. NICOLSON,
J.PRADO, P. C. SILVA, J. E. SKOG, J. H. WIERSEMA, Members
N.J. TURLAND, Secretary
of the Editorial Committee

2006

The printed and only official version of the Code has been published as
International Code of Botanical Momenclature (Vienna Code). Regnum Vegetabile 146, A R.G. Gantner Verlag KG.
[SEM 0030-0694
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The International Code of Botanical Nomenclature

Principle I:  Botanical nomenclature is separate from zoological (or
bacterial), so the same name can be given to plants and
animals

» Therefore the same name can apply to an animal and a plant and a bacterium

O. De Clerck Praktische taxonomie 2008-09



The International Code of Botanical Nomenclature

Principle I:  Botanical nomenclature is separate from zoological (or
bacterial), so the same name can be given to plants and
animals

» Therefore the same name can apply to an animal and a plant and a bacterium

Oenanthe = Torkruid Tapuit

Pieris = Witje Amerikaanse Ericaceae
Prunella = Brunel Heggemus

Cereus = Cactus Kwal

Digenea = Roodwier Polychaete

Crambe = Zeekool Spons
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The International Code of Botanical Nomenclature

Principle I:  Botanical nomenclature is separate from zoological (or
bacterial), so the same name can be given to plants and
animals

 Classification was designed for plants and animals separately

O. De Clerck Praktische taxonomie 2008-09



The International Code of Botanical Nomenclature

Principle I:

Botanical nomenclature is separate from zoological (or
bacterial), so the same name can be given to plants and

animals

« Classification was designed for plants and animals

For historical reasons, protists traditionally fell under
the jurisdiction of the ICBN if they were “algae”
or “fungi” and under the jurisdiction of the ICZN if

they were “protozoa.”

O. De Clerck

Kingdom
Animalia
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Plantae |
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The International Code of Botanical Nomenclature

Principle I:  Botanical nomenclature is separate from zoological (or
bacterial), so the same name can be given to plants and
animals

 Classification was designed for plants and animals

Excavates

Unikonts
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The International Code of Botanical Nomenclature

Principle I:  Botanical nomenclature is separate from zoological (or
bacterial), so the same name can be given to plants and
animals

» The problem of ambireginal classification
» Classification was designed for plants and animals
« Often protists are described in more than one code

Dinozoa and Dinoflagellata
Euglenozoa and Euglenophyta

=

2 3 L¥s g
Copyright © 2001 Dennis Kunkel Micrdscopy, Inc. / Dennis Kunkel

Noctiluca (heterotrophic) Peridinium (autotrophic) Polykrikos (kleptoplastids)
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The International Code of Botanical Nomenclature

Principle I:  Botanical nomenclature is separate from zoological (or
bacterial), so the same name can be given to plants and
animals

» The problem of ambireginal classification

* In publications dealing with the cellular slime molds, Lindsay Olive used the
zoological code OR the botanical code, dictated by the journal in which he was
publishing
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The International Code of Botanical Nomenclature

Principle Il: The application of names of taxonomic groups is
determined by means of nomenclatural types.

» The type is the only reference to establish the identity of the taxon !!!
« description, diagnoses are helpful but actually irrelevant.

e.g. Microscopic organisms and subsequent technical progress (SEM, TEM, DNA)
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15, SCEPTRONEIS MARINA van? ? panvas (Fragilaria mitabilis var ? cuneata GFrun;
seralt drapres Ansorr wne forwe du Wepridion mavinuwm  Greg, Compavez Pl 87
fir. 2 et 8.} Hourdel ef Lamlash Day. 9 i 10 stries en 0.01 wmm.
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The International Code of Botanical Nomenclature

Principle Il: The application of names of taxonomic groups is
determined by means of nomenclatural types.

» A type is not meant to be ‘typical’ or the ‘most representative’ for the species
* Which specimens belong to a species is a taxonomic decision !!!
» The code (rules for naming species) does not interfere.
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Principle Il: The application of names of taxonomic groups is
determined by means of nomenclatural types.

A type is either a specimen or an illustration. A specimen is a real organism (or one
or more parts of a plant or animal or a lot of small specimens), dead and kept safe,
"curated", in a herbarium.

« Sometimes a type may also be a culture in case of fungi and algae.

Art.8.4. Type specimens of names of taxa must be preserved permanently and may not be living
plants or cultures. However, cultures of fungi and algae, if preserved in a metabolically inactive
state (e.g. by lyophilization or deep-freezing), are acceptable as types.

» Type of a species = specimen.
» Type of a genus = species (= specimen)
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Different name-bearing types

Originally designated

Holotype: unique specimen (see also
isotype)

Paratypes: ” Each specimen of a type
series other than the holotype”
Additional specimens mentioned in the
original description (~allotype)

Isotype: duplicate of the holotype

Hapantotype: (Special case ~ life
history change)

O. De Clerck

Subsequently designated
(not in the original publication)

Lectotype: A specimen selected to
serve as the single type specimen for
species originally described from a set

of syntypes.

Syntypes: specimens of a type series
when no holotype was designated

Neotype: A specimen later selected
to serve as the type specimen when
an type has been lost or destroyed, or
where the original author never cited a

specimen.

Praktische taxonomie 2008-09



Typification

Sciurothamnion stegengae De Clerck et Kraft, sp. nov.

Thalli erecti, singuli vel caespitosi ex hapiero discoideo,
usque ad 15 cm Eongé rosaceo-rulbmi, splendide ividescenies in
vivo; axes fmimarii ivregulariter dichotomi, valde corticati a
Jilamentis descendentibus e cellulis proximalibus lateralium
determinatorum, frope basin ad 1.3 wm in diametro; latera-
lia determinata ad 700-800 pwm longa; lateralia adventitia
e cellulis corvitcalibus superficialibus axium determinatorum
exorientia, péfmmsque rudimentalia remanentia. Siructurae
re,fimduﬁtm?:xs zif ¢

ulu- Natal South Africa.
Distribution: At present, known from Tanzania,
I‘.wazu]u Naml [Sout.h Africa), and the island of Lu-

puth Africa, Kwazulu-Natal. Ing-
rana Bay, 1/4 Mile Reef, epilithic
c:-n scattered rock}' outcrops at —9 m, O, De Clerch and

E. Cocquyt, 15.v7iii.2000, GENT KZN 1717; Ingwavuma
D]Stﬂ-:t Sodwana Bay, 9 Mile Reef, epilithic on coral
debris at —4 to —11 m, O. De Clerck, H. Engledow, S. Fred-
ericg, W. Freshwaier, F. Leliaert, A. Millav, T. Schils, and E.
Tronchin, 12.i1.2001, GENT KZN 2160; Port Shepston

O. De Clerck
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Art 9.9. If no holotype was indicated by the author of a name of a species or infraspecific
taxon, or when the holotype has been lost or destroyed, or when the material
designated as type is found to belong to more than one taxon, a lectotype or, if
permissible (Art. 9.6), a neotype as a substitute for it may be designated (Art. 7.10

and 7.11).

Art 9.12. When a type specimen (herbarium sheet or equivalent preparation) contains
parts belonging to more than one taxon (see Art. 9.9), the name must remain
attached to that part which corresponds most nearly with the original description or

diagnosis.
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http://ibot.sav.sk/icbn/frameset/0011Ch2Sec2a007.htm#7.10.
http://ibot.sav.sk/icbn/frameset/0011Ch2Sec2a007.htm#7.11.

Phyllymenia belangeri (Bory) J.Agardh

The type of P. belangeri (Iridaea belangeri Bory) is

housed in the Bornet & Thuret Herbarium (PC
TA14583). However, the sheet carries three
specimens representing three different species from

two red algal families. The voucher on the

top left corresponds to a young specimen of
Gigartina polycarpa (Kutzing) Setchell & Gardner
(Gigartinaceae); the specimen on the bottom
left represents an interesting collage; the basal
part is Sarcothalia stiriata (Turner) Leister
(Gigartinaceae) and the distal blade belongs to
P. belangeri (Fig. 1 insert). As the specimen on the
right represents a female gametophyte of P.
belangeri, it is designated as the lectotypesis
accordance with ICBN Art. 9.12 (Greuter et al.,
2000). Although the external morphology of the
lectotype is not fully representative of P. belangeri,
the corrugated thallus surface and presence of
gonimoblasts in diagnostic ampullae provide
unequivocal evidence of its identity. il limgeric oty s Pl 2

f Herbier du Cap de Bonne= — M. Birascen
[1h 583 | Espérance. 18ag.
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9.10. In lectotype designation, an isotype must be chosen if such exists, or otherwise a
syntype if such exists. If no isotype, syntype or isosyntype (duplicate of syntype) is
extant, the lectotype must be chosen from among the paratypes if such exist. If no
cited specimens exist, the lectotype must be chosen from among the uncited
specimens and cited and uncited illustrations which comprise the remaining original
material, if such exist.

9.11. If no original material is extant or as long as it is missing, a neotype may be selected.

g\%ectotype always takes precedence over a neotype, except as provided by Art.
14.

Lectotypification: ISO —- SYN — PARA — other specimen — illustration

Neotypification
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Type-less taxa

Méwfﬁ? TING!

FELLOW SCIENTISTS, WERS

WHZN CAROLUS LINNASUS -
THz FATHER OF TAXONOMY -
WAS ALIVE, HE KINGA
FORGOT TO CHOOSE T

!

THE MALE (D2AL?

GATHERED HIRE TO DETERMING D2 MALZ AND FEMALS. !
WHO SHOULD REPRESENT THS
HOMO SAPEENS TYPE SPECIMENS. MO HERS'S THE RUB:

SINCE THERE ARE
30 MANY RAGES AND
STRICITIES, L B2

ALMOST IMPOSSIBLE TO
CHOOSE A SINGLZ HUMAN

" L HOID IT THS TYPs
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Type-less taxa

The ICZN has not always required a type specimen, and many "type-less”
species exist, perhaps the most notable being Homo sapiens. This example
is instructive: the current edition of the Code, Article 75.3, prohibits the
designation of a neotype unless there is "an exceptional need" for
"clarifying the taxonomic status" of a species.

As the status and identity of H. sapiens is not questioned, there is no exceptional
need for clarification, and "any such neotype designation is invalid" (Article

75.2).

Recently some species have been described where the type specimen was
released alive back into the wild, such as the Bulo Burti Bush-shrike
(Laniarius liberatus), in which the species description included DNA
sequences from blood and feather samples. Assuming there is no future
question as to the status of such a species, the absence of the type
specimen does not invalidate the name, but it may be necessary in the
future to designate a neotype for such a taxon, should any questions arise.
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One taxon, one name

Principle Ill: The nomenclature of a taxonomic group is based upon
priority of publication.

“the oldest fool is always right”

Principle IV: Each taxonomic group with a particular circumscription,
position, and rank can bear only one correct name, the
earliest that is in accordance with the Rules, except in
specified cases

« Art 11.

1. Each family or taxon of lower rank ... can bear only one correct name,

special exceptions being made for 9 families and 1 subfamily for which alternative
names are permitted ...

« Compositae (Asteraceae; type, Aster L.)

» Cruciferae (Brassicaceae; type, Brassica L.)

« Gramineae (Poaceae; type, Poa L.)

» Guttiferae (Clusiaceae; type, Clusia L.)

» Labiatae (Lamiaceae; type, Lamium L.)

« Leguminosae (Fabaceae; type, Faba Mill. [= Vicia L.])
» Palmae (Arecaceae; type, Areca L.)

« Umbelliferae (Apiaceae; type, Apium L.).

O. De Clerck
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One taxon, one name

Art. 11.3. For any taxon from family to genus inclusive, the correct name
is the earliest legitimate one with the same rank, except in
cases of limitation of priority by conservation.

Art 11.2. In no case does a name have priority outside the rank in which
it is published.

« Examples.

1. When Aesculus L. (1753), Pavia Mill. (1754), Macrothyrsus Spach (1834) and Calothyrsus
Spach (1834) are referred to a single genus, its name is Aesculus L.
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One taxon, one name

Art. 11.3. For any taxon from family to genus inclusive, the correct name
is the earliest legitimate one with the same rank, except in
cases of limitation of priority by conservation.

Art 11.2. In no case does a name have priority outside the rank in which
it is published.

« Examples.

1. Correct name for Herfstschroeforchis
Spiranthes autumnalis (Balbis) L.C. Richard (1817)
Basionym : Ophrys autumnalis Balbis (1801)

of

£\
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One taxon, one name

Art. 11.3. For any taxon from family to genus inclusive, the correct name
is the earliest legitimate one with the same rank, except in
cases of limitation of priority by conservation.

Art 11.2. In no case does a name have priority outside the rank in which
it is published.

« Examples.

1. Phyllymenia belangeri (Bory) Setchell & Gardner (1936) is the correct name for
the species if Iridaea belangeri Bory (1834) is considered conspecific with
Phyllymenia hieroglyphica J. Agardh (1846)

A PLEA TO LET STABILITY TAKE
PRECEDENCE OVER PRIORITY WHERE DESIRABLE,
REASONABLE, AND POSSIBLE FOR GENERIC NAMES

C. G. G. ], van Steenis (Leiden)
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One taxon, one name

Art. 11.3. For any taxon from family to genus inclusive, the correct name
is the earliest legitimate one with the same rank, except in
cases of limitation of priority by conservation.

Art 11.2. In no case does a name have priority outside the rank in which
it is published.

Absolute toepassing van de prioriteitsregel, met uitschakeling van
vertrouwde namen, heeft men in een beperkt aantal gevallen vermeden door
jongere namen te plaatsen op de lijsten van de nomina conservanda.
Deze lijsten vormen Appendix 2 (nomina familiarum conservanda) en
Appendix 3 (nomina generica & specifica conservanda), en deze kunnen
worden aangevuld.

Bambusa Schreb., Gen. Pl.: 236. Apr 1789 [Gram.]. (£) Bambos Retz., Observ. Bot. 5: 24. Sep 1788.
Typus: B. arundinacea (Retz.) Willd. (Sp. PI. 2: 245.
Mar 1799) (Bambos arundinacea Retz.)
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