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Definition 

nomenclatura = giving names 
Nomenclature refers to a method of assigning 

(unique) names, used by an individual or 

community, especially used in science or art. 

1. Astronomy – ‘International Astronomical Union’ (IAU). 

2. Chemistry – ‘International Union of Pure and Applied Chemistry’ (IUPAC). 

3. Biology – >>> 

4. Commerce – ‘Harmonized Commodity Description and Coding System’ (HS). 

… 

© Bert Katzung © Eric Walters © Chris Johns © Christopher Capozziello 

There are some rules for forming the names or terms. 
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Biological nomenclature 

Carolus Linnaeus (1707-1778) 

He was a Swedish botanist, physician and zoologist who laid the 

foundations for the modern nomenclature. Therefore, he is known as the 

‘father of modern taxonomy’. In his attempt to describe the entire natural 

world he gave all known species (mineral, plant, animal) a two-part name, 

also called binomial nomenclature. Hereby he established conventions for 

the naming of living organisms that became universally accepted in the 

scientific world. 

Binomial nomenclature: The scientific naming of species whereby each 

species receives a Latin or Latinized name of two parts, the first being the 

genus and the second being the specific epithet. The genus name is always 

a noun, italicized (or underlined) and capitalized; the species name is a 

descriptive term, italicized (or underlined) and not capitalized. 

Homo sapiens 



Biological nomenclature 

‘International Code of Nomenclature for algae, fungi and plants’ (ICN) 

Linnaeus, C. (1753), Species plantarum, exhibentes plantas rite cognitas, ad genera 

relatas, cum differentiis specificis, nominibus trivialibus, synonymis selectis, locis 

natalibus, secundum systema sexuale digestas. Laurentii Salvii, Holmiae. [2 vols.] 

The ICBN is a set of rules and recommendations dealing with the 

formal botanical names given to plants. Its intent is that each 

taxonomic group of plants has one correct name, accepted 

worldwide. 

The guiding principle is priority and a botanical name is fixed to 

a taxon by a ‘type’, usually deposited and preserved in a 

herbarium. These principles are regulated and limited. The ICBN 

can only be changed by an International Botanical Congress. 

It was formerly called the International Code of Botanical 

Nomenclature (ICBN); its name was changed at the International 

Botanical Congress in Melbourne in 2011. The lower-case for the 

words ‘algae, fungi and plants’ indicates that these terms are not 

formal names of clades, but indicate groups of organisms that were 

historically known by these names and traditionally studied by 

phycologists, mycologists and botanists. 

© shutterstock 

© www.miriadna.com 
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Biological nomenclature 

Originally the ICBN dealt with bacteria. Since 1980 the scientific 

names of bacteria are regulated by the ICNB. In the near future the 

name will be changed to ICNP (International Code of Nomenclature 

of Prokaryotes). 

© Visuals Unlimited / Corbis 

‘International Code of Nomenclature of Bacteria (ICNB) 
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Biological nomenclature 

International Code of Zoological Nomenclature (ICZN) 

Linnaeus, C. (1758), Systema naturae per regna tria naturae, secundum classes, 

ordines, genera, species, cum characteribus, differentiis, synonymis, locis. Tome I. 

Editio decima, reformata. Laurentii Salvii, Holmiae. 

The ICZN is a set of rules in zoology to provide the maximal 

universality and continuity in classifying all animals according to 

a taxonomic judgement. It is meant to guide the nomenclature of 

animals, while leaving the zoologists some degree of freedom in 

naming and classifying new species. 

The rules in the ICZN determine what names are potentially valid 

for any taxon. Exceptions can only be accepted by the 

International Commission on Zoological Nomenclature, acting on 

behalf of all zoologists. 
© Vadim Onishchenko 

www.iczn.org 
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Biological nomenclature 

International Code of Zoological Nomenclature (ICZN) 

Cottus plumiris cirris; corpore octagono Artedi, P. (1738) 

This name is not valid because: 

(1) according to Art. 3 of the ICZN the zoological 

nomenclature starts with Linnaeus (1758). This means 

that names published by Artedi (1738) are not valid. 

(2) according to Art. 5 of the ICZN, the scientific name of 

a species is a combination of two parts. Artedi (1738) 

has used more than two parts to describe the species. 

Cottus cataphractus 

Linnaeus, C. (1758) 



Importance of nomenclature 
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NAMES ?? 
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Importance of nomenclature 

Construction of a scientific name 

Callionymus   lyra   Linnaeus, 1758 

(1) genus name. A genus consists of a group of species 

exhibiting similar characteristics. It is always written in italic (or 

underlined) and starts with a capital. 

(2) species name. The second part of a name is a descriptive 

term to separate one species from another. It is always written in 

italic (or underlined), but it never starts with a capital. 

(3) author. The specific name is followed by the name of the 

author who first described the species, a comma and its year of 

publication. 

(1) (2) (3) 

© Johnny Jensen 
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Importance of nomenclature 

Construction of a scientific name 

The scientific name is a Latin or Latinized name in two parts. The species name can be a descriptive 

term, give a geographical indication or honour a person. 

Examples: 

1/ Elephas maximus Linnaeus, 1758 

2/ Accipiter madagascariensis Smith, 1834 

3/ Cervus schomburgki Blyth, 1863 
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Sometimes species have received strange names. 

1/ Ia io Thomas, 1902 

          * the shortest binomial name 

2/ Eucritta melanolimnetes Clack, 1998 

          * = ‘creature from the black lagoon’ 

3/ Otocinclus batmani Lehmann, 2006 

          * named after the batman sign (caudal fin) 

4/ Dinohyus hollandi Peterson, 1905 

          * = ‘Holland’s terrible pig’ 

© University of Bristol 

© Dmitry Bogdanov 

© planetcatfish.com © Chante Etan 

He used to 

put his name 

as first 

author on 

each 

publication 

of his 

institution. 
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Importance of nomenclature 

Construction of a scientific name 

Micralestes interruptus Boulenger, 1899 

Phenacogrammus interruptus (Boulenger, 1899) 

If a species is placed in another genus, then the name and 

year of the author, who first described this species, is 

placed between brackets. 

© Kjell Nilsson 
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Importance of nomenclature 

Silurus glanis Linnaeus, 1758 Silurus silurus Wulff, 1765 

The first published name of an organism takes priority. 

The first published use of a name takes priority. 

Principle of priority 

© Steffen Zienert 

Silurus glanis Linnaeus, 1758 
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Importance of nomenclature 

Principle of priority 

Esox lucius Linnaeus, 1758 

• distribution: Europe, Asia, North America. 

• 125-148 lateral-line scales. 

• colour pattern: ‘round spot’. 

 

Esox cisalpinus Bianco & Delmastro, 2011 

Esox flaviae Lucentini et al., 2011 

V 

X 

• distribution: Italy. 

• 92-107 lateral-line scales. 

• colour pattern: variable. 

• distribution: Italy. 

• 101-115 lateral-line scales. 

• colour pattern: variable. 

Publication on 10 July 2011 

Publication on 2 December 2011 
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Importance of nomenclature 

Haplochromis serranoides Regan, 1922 

Haplochromis serranoides Ahl, 1926 

In 1922, Regan has described a new species as Haplochromis serranoides. In 1926, Ahl has described 

another new species, but (probably without knowing it) he gave the species the same name as Regan 

did. This resulted in two species with the same binomial name. 

(1) Priority rule: the oldest name (from Regan, 1922) is the valid name. 

(2) The second name (from Ahl, 1926) is preoccupied and thus considered as invalid. 

(3) The second name has to be replaced by a new name. This is the replacement name. 

Lake Malawi 

Principle of priority 
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Importance of nomenclature 

Haplochromis serranoides Regan, 1922 

Haplochromis serranoides Ahl, 1926 

Haplochromis ahli Trewavas, 1935 

Sciaenochromis ahli (Trewavas, 1935) 

Haplochromis spekii (Boulenger, 1906) 

Haplochromis serranoides is 

synonymized with Haplochromis 

spekii by Greenwood (1967): 

Pelmatochromis spekii Boulenger, 1906 

The replacement name is given by Trewavas 

(1935): 

Eccles & Trewavas (1989) have transferred 

the species to another genus: 

© Flavio Gagliardi 

Principle of priority 
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Taxonomical hierarchy 

Kingdom:  Animalia 

 

Phylum:  Chordata 

 

Classis:  Actinopterygii 

 

Order:  Perciformes 

 

Family:  Cichlidae 

 

Genus:  Oreochromis 

 

Species:  Oreochromis niloticus 

© David Hodges 

Each species is a member of a genus, a family, an order, etc. 

However the problem with taxonomical hierarchy is how to group all the different species in higher 

categories. It’s a theoretical ‘solution’ with opposite taxonomic schools. 
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Taxonomical hierarchy 

The taxonomic placement changes over time. The classification of taxa can be changed based on 

information in new publications. But there are also contradictory taxonomic ideas. 

Nelson (1994) Nelson (2006) 

Osteoglossiformes 

- Osteoglossidae 

- Hiodontidae 

a. Heterotidinae 

b. Osteoglossinae 

- Pantodontidae 

- Notopteridae 

- Mormyridae 

- Gymnarchidae 

Mormyroidea 

Notopteroidea 

Hiodontoidea 
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Changes were made mainly based 

on publications of Li & Wilson (1996) 

and Hilton (2003). 

Hiodontiformes 

- Hiodontidae 

Osteoglossiformes 

a. Heterotidinae 

b. Osteoglossinae 

- Notopteridae 

- Mormyridae 
- Gymnarchidae 

 Arapaimidae [according to 

Ferraris (2003), but name modified] 

 Including Osteoglossidae and 

Pantodontidae [used by most 

scientists] 

- Osteoglossidae 

© following Li & Wilson (1996) 
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Taxonomical hierarchy 

The taxonomic placement changes over time. The classification of taxa can be changed based on 

information in new publications. But there are also contradictory taxonomic ideas. 

Nelson (1994) Nelson (2016) 

Osteoglossiformes 

- Osteoglossidae 

- Hiodontidae 

a. Heterotidinae 

b. Osteoglossinae 

- Pantodontidae 

- Notopteridae 

- Mormyridae 

- Gymnarchidae 

Mormyroidea 

Notopteroidea 

Hiodontoidea 
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i Hiodontiformes 

- Hiodontidae 

Osteoglossiformes 

b. Heterotidinae 

a. Osteoglossinae 

- Mormyridae 

- Notopteridae 

 Arapaimidae [according to 

Ferraris (2003), but name modified] 

- Osteoglossidae 

© following Lavoué & Sullivan (2004) 

- Pantodontidae 

- Gymnarchidae 
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Taxonomical hierarchy FishBase 

One can choose the family name by: 

(1) scientific name (2) common name 

Following information is present for each family in FishBase: general information, list 

with valid species, list with nominal species, pictures, identification keys, references, 

etc. 
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Taxonomical hierarchy FishBase 

Nelson, J.S. (1994), Fishes of the world. Third edition. 
John Wiley and Sons, Inc., New York. 600 pp. 

The most important references used for the 

family information are: 

fossil record of the family. 

Berg, L.S. (1958), System der rezenten und 
fossilen Fischartigen und Fische. VEB Verlag 
der Wissenschaften, Berlin. 310 pp. 

Berra, T.M. (1981), An atlas of distribution of the 
freshwater fish families of the world. 
University of Nebraska Press, Lincoln and 
London. 197 pp. 

Eschmeyer, W.N. (1998), Catalog of fishes. 
California Academy of Sciences, Special 
Publication 1: 2905 pp. Nelson, J.S. (2006), Fishes of the world. Fourth 

edition. John Wiley and Sons, Inc., New York. 601 
pp. 

division (tolerance of salt water). 

scientific and common names. 

number of species / genera. 

general characteristics of the family. 



Taxonomical hierarchy FishBase 

Etymology: This is the study of the history of words. In zoological nomenclature it describes the origin 

of a scientific name. 
° Clarias: Greek ‘Chlaros’ = lively; in reference to the 

ability of the fish to live for a long period out of the water. 

° alluaudi: species named after Charles A. Alluaud from 

the Muséum National d’Histoire Naturelle, Paris, who 

collected part of the type material. 

© Lothar Seegers 
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Taxonomical hierarchy FishBase 

Valid species: This is the correct scientific 

name for a species. According to the principle 

of priority it is the oldest available name applied 

to the species (provided that the name is not 

invalidated by any provision of the ICZN). 

Nominal species: The scientific name of a 

species defined by its type-specimen(s). It is 

denoted by an available name, and based, 

actually or potentially, upon its name-bearing 

type. 

For each family, there is also a list with 

available identification keys, available 

pictures of type-specimens, and 

references used for the different species. 
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Taxonomical hierarchy FishBase 
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Taxonomical information FishBase 

Some taxonomic information is also present on the 

‘species summary page’: 

(1) the valid scientific name. 

(2) the taxonomic hierarchy; with etymology. 

(3) the common name. 

(4) a link to the ‘synonyms’ table. 

(1) 

(2) 

(3) 

valid name 

(4) 

(4) 
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Taxonomical information FishBase 

A list with synonyms is available for each species in FishBase. The valid name is clearly indicated. The 

taxonomic status for all names is given in the columns ‘CoL status’, ‘synonymy’ and ‘combination’. 

valid name 

‘CoL Status’: This is the most recent taxonomic status of the synonym. 

 accepted / synonym / misapplied / ambiguous 

‘Synonymy’: This is the status of the ‘Synonym’ name. 

 senior / junior / misapplied / other 

‘Combination’: This is the type of combination of the ‘Synonym’ name. 

 original / new / other rank / other species 

misspelling of name 
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Taxonomical information FishBase 

‘Combination’ = original 

The ‘original combination’ is the original name 

which was used to describe a new species. 

Synodontis acanthoperca Friel & Vigliotta, 2006 

© John Friel 
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Taxonomical information FishBase 

‘Combination’ = new 

The ‘new combination’ is used when the original 

name is transferred to another genus. 

Auchenoglanis akiri Risch, 1987 

Anaspidoglanis akiri  (Risch, 1987) 

© Tom Geerinckx 
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Taxonomical information FishBase 

‘Combination’ = other rank 

The ‘other rank’ is used when the original name, 

described as a subspecies, was upgraded to 

species rank. 

Aphyosemion calliurum ahli Myers, 1933 

Aphyosemion ahli Myers, 1933 

© Frank Teigler 
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Taxonomical information FishBase 

‘Combination’ = other species 

The ‘other species’  is used when a subspecies of 

a certain species is transferred to another species. 

Epiplatys fasciolatus puetzi  

Berkenkamp & Etzel, 1985 

Epiplatys olbrechtsi puetzi  

Berkenkamp & Etzel, 1985 



Royal Museum for Central Africa (RMCA Tervuren) 
FishBase and Fish Taxonomy Training 

 Session 2017 

Taxonomical information FishBase 

‘Combination’ = misapplied 

The term ‘misapplied’ is used when specimens 

identified as a particular species, are later 

recognized as belonging to another species. In 

fact it is a misidentification. 

Astatotilapia graueri Boulenger, 1914 

Haplochromis gracilis Boulenger, 1914 

The prefix word ‘non’ is used in order to 

indicate that the species identification does 

not correspond to the original described 

species, although that name is used in some 

publications. The prefix ‘non’, author, and 

year are always placed between brackets. 

Astatotilapia graueri (non Boulenger, 1914) 
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Taxonomical information FishBase 

‘Synonymy’ = senior / junior 

Synonyms are different scientific names used for a single taxon, i.e. different names for the same 

species. The rule of zoological nomenclature is that the first name to be published is the senior 

synonym; any others are junior synonyms and should not be used. 

Clarias gariepinus  (Burchell, 1822) Clarias lazera  Valenciennes, 1840 

© Lothar Seegers 

SENIOR 

JUNIOR 
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Taxonomical information FishBase 

‘Synonymy’ = replacement name 

A replacement name is any available name used to replace an older available name. A name established 

expressly to replace a preoccupied name is a new replacement name. 

Barbus rubripinnis Valenciennes, 1842 
Barbus rubripinnis Nichols & Griscom, 1917 

Barbus bomokandi Myers, 1924 
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Taxonomical information FishBase 

‘Synonymy’ = homonym 

A homonym is each of two or more available names having the same spelling, and established for 

different nominal taxa. They are either originally (primary homonymy) or subsequently (secondary 

homonymy) combined with the same generic name. 

Umbrina dussumieri Valenciennes, 1833 
Corvina dussumieri Cuvier, 1830 

Johnius dussumieri (Valenciennes, 1833) Johnius dussumieri (Cuvier, 1830) 

Johnius amblycephalus (Bleeker, 1855) next available name: 
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Taxonomical information FishBase 

‘Synonymy’ = questionable 

The option ‘questionable’ is used if the status of the scientific name is not sure and additional research 

is necessary to reveal its correct status. 

Batrachus congicus Reichenow, 1877 © Guide to Belize 
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Taxonomical information FishBase 

‘Synonymy’ = misapplied 

The status of ‘misapplied’ is used if a specimen is not correctly identified. This misidentification is 

mentioned in a scientific publication and later rectified in another publication. 

Brycinus affinis (Günther, 1894) 

Brycinus nurse (non Rüppell, 1832) 
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Taxonomical information FishBase 

‘Synonymy’ = other 

Nomen nudum: This is the descriptive term given to a scientific name of an organism, which fails to 

conform the formal rules for scientific use [articles 12 or 13]. 

1) The name is not published or published as a form which is not in 

accordance with the rules of zoological nomenclature.  

2) The name is published, but without the intention of creating a new 

scientific name. 

3) The name is published, but without description of a type-specimen, 

or with a description unable to distinguish it from other species. 
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Taxonomical information FishBase 

‘Synonymy’ = other 

Sometimes the species name is from unknown origin and not much information is available. Its 

taxonomic status is unknown. 

Asellus major 
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Taxonomical information FishBase 

 Nomen dubium 

Nomen dubium: This is a descriptive term given to a name of unknown or doubtful application; it is 

impossible to determine if a specimen belongs to this group or not. 

© Carol Cox 
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Taxonomical information FishBase 

Misspelling 

If the name of the species is not correctly written, 

it is a misspelling, and it is indicated by a ‘!’. 

Pantodon buchholzi Peters, 1877 

Pantodon buccholzii Peters, 1877 

© Wolfgang Ros 
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Taxonomical information FishBase 

‘CoL Status’ 

1/ ‘accepted’. 

This indicates the valid name of the species. 

2/ ‘synonym’. 

This indicates a species name which is placed in synonym with the valid species. 

3/ ‘misapplied’. 

This indicates a species name which was used as a misidentification  for the valid species. 

4/ ‘ambiguous’. 

This indicates a name given to a species, but not according to the ICZN. 
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Catalog of Fishes (CoF) 

Eschmeyer, W.N. (1998), Catalog of 

fishes. California Academy of Sciences, 

Special Publication 1: 2905 pp. 

www.calacademy.org/research/ichthyology/catalog/fishcatsearch.html 
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Catalog of Fishes (CoF) 

1) The original name with the most important data provided by the original description: reference, 

types, type-locality. 

2) Literature list and all different names used in those references. 

3) The valid name as suggested by CoF (William Eschmeyer) and classification in a family. 

4) General information on distribution and habitat. 

© Michigan Science Art 
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Importance of nomenclature 

The main problem is the changing nature of the classification and the scientific names. 

Salmo gairdneri  Richardson, 1836 

Oncorhynchus mykiss (Walbaum, 1792) 

Based on some fossil evidence, the 

species was linked with the Pacific 

salmon (genus Oncorhynchus). 

The species was compared with mykiss from 

Kamtchatka and placed in synonymy with it. 

Because of the rule of priority, the name mykiss 

has preference over the name gairdneri. 
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Importance of nomenclature 

Linnaeus (1758) described a new species: 

Lophius histrio Linnaeus, 1758 

Histrio histrio (Linnaeus, 1758) Antennarius striatus (Shaw, 1794) 

Bloch (1795) published a description 

of Lophius histrio accompagnied by 

a figure. 

Fischer (1813) has described a new 

genus Histrio. The characters of 

Lophius histrio correspond to the 

characters of this new genus, and 

therefore it is transfered to the 

genus Histrio. 

Pietsch & Grobecker (1987) discovered that the figure 

was actually a composition of the body and head of 

Histrio histrio, with the illicium originating from 

Antennarius striatus. 

Information attached on an erroneous species is actually erroneous information. 

© John E. Randall 

© David C. Cook 
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Importance of nomenclature FishBase 

It is important to use the correct scientific names in publications. 

FishBase contains a tool (‘match 

names’) to check the validity of 

scientific names. 
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Conclusions 

Taxonomy provides us basic information on fish species. But information which is linked with a 

wrong species is actually erroneous information. Therefore, FishBase not only gives the most recent 

name, but also the synonyms, the misidentifications, etc. 

The taxonomic basis of FishBase is formed by: 

 

 (1) ‘Catalog of Fishes’ by William Eschmeyer; for species and genera 

 

 (2) ‘Fishes of the World’ by Joseph Nelson; for family and orders 
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