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Nomenclature and taxonomy.
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Taxonomy, Systematics, & Nomenclature
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THEORY, HYPOTHESIS, METHODS

TOOLS, COVENTIONS

Why?- We need to 
understand biodiversity 

Why?- Practical use, 
information sharing 3



THEORY, HYPOTHESIS, METHODS

TOOLS, COVENTIONS

Scientific approach, 
evidence

Scholarship, 
infrastructure 4
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Nomenclature. 

"Nomenclature is the system of 
scientific names for taxa (such as 
species, genera, or families) and the 
rules and conventions for the 
formation, treatment, and use of those 
names. It follows an internationally 
agreed, quasi-legal procedure.”
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Why regulate names?

What do we want to do with names?
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Carolus Linnaeus
Species Plantarum 1753

Systema Naturae 1758 
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Binomial names
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Pterostichus californicus (Dejean 1828)

P. californicus

Genus upper case
Epithet lower case

For first use add author & year where 
appropriate (if in doubt ask editor)

Author & year in parentheses if
originally described in different 
genus (ICZN)

• Use Genus + epithet, no “naked” epithets. 
• Set off from text. Usually italics or 

underline.
• Names are formed in taxonomic Latin

After first use in text, when clear, 
genus can be abbreviated. Do not start 
sentences with abbreviation.

Decoding a name
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1843
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William Sharp Macleay 
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‘the rules very useful; it is quite a comfort to have something to rest on 
in the turbulent ocean of nomenclature, (& am accordingly grateful to 
you) though I find it very difficult to obey always’ 

(Darwin to Strickland, 29 January 1849; N-168).
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If the science is not regulated then 
what is regulated in the codes?

-Nomenclatural stability and clarity 
-Universality
-Uniqueness 
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How are names regulated?

-Priority: first validly published form of the name 
except where this violates uniqueness, distinctness,
clarity, and nomenclatural stability.

• Priority- first published name is the 
correct one to use. (except when it is 
not)

• Availability- a properly published 
name is “available” (known as “validly 
published” in ICBN)

• Validity- the correct name to use 
(known as “correct name” in ICBN)

• No “case law”
21
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Drosophila Fallen
Drosophila falleni

Cherax snowden
Cherax snowdeni
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Why all the attention to the form of a name? What’s the harm?



Primary Homonyms. Same name used for two species.
Carabus limbatus Fabricius, 1776 [senior homonym]
Carabus limbatus Say, 1823 [junior homonym (=later homonym in ICBN)]

Secondary Homonyms. Classification change causes conflict.
Feronia strenua Panzer, 1779 and Pterostichus strenuus LeConte, 1852 were 
put in Pterostichus by Csiki (1930), so P. strenuus LeConte becomes a 
secondary junior homonym and must have new name. [Pterostichus 
substrennus Csiki 1930]

Objective synonyms. (nomenclatural synonyms ICBN).
spelling mistakes, unjustified emendations, e.g., Abaris vs. Abarys or 
Rabdotus vs. Rhabdotus.

Subjective synonyms. (taxonomic synonyms ICBN).
Conflicting species definitions and hypotheses. Subjective, but hopefully 
analysis-based, decision that two described forms constitute one species.
Abaris darlingtoni Straneo 1939 = Abaris aenea Dejean 1831. 24

Historical legacy: messy names in the (mostly) old literature.  



Nomenclature - Taxonomy 

• Subjective synonyms 
• Types

Rules – Scientific Concepts
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Function of types:

-Acts as an objective basis for the linking of 
nomenclature to taxonomy

-voucher (or “supervoucher”) of our research

-a single datum that provides a fixed reference point for 
our character descriptions

-not necessarily average or typical in the sense of being 
the common form

-can’t represent variation
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Types.

Designation of a type specimen was 
made mandatory in 1958 in the ICBN, 
but not until 1999 in the ICZN (it 
remained a recommendation for many 
years).

The “type” is the name bearing 
specimen associated by description 
and publication given the rules of 
nomenclature.
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Some of the kinds of types
-Type series. All specimens on which a description is based (may be only one).
-Syntypes- Two or more specimens included in the type series

Primary types, these have nomenclature status:
Holotype- Single specimen chosen as the nomenclature type.

Lectotype- A single specimen subsequently chosen from the syntypes to act as 
nomenclature type. 

Neotype- A single specimen subsequently chosen to act as nomenclature type 
when all syntypes have been destroyed.

Isotype- A duplicate holotype (botany).

Hapanatype- An ontogenetic series that acts as nomenclature type (protistans, 
ICZN)
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Some of the kinds of types, cont.

Secondary types, have no “legal” status

Paratype- non-holotype syntypes. Usually distributed as 
vouchers.

Allotype- paratype selected to represent the opposite sex from the 
holotype.

Other unregulated and less useful “types” include homeotype, 
topotype, plesiotype, hypotype, heautotype, onomatype, 
morphotype, metatype, ideotype. 
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Type species of a genus.
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Integrative Taxonomy:
Activities- taxonomists diagnose, delimit, describe and 
arrange species into classifications, establishing taxonomic 
hypotheses. 



Taxonomy.

Taxonomy is a science using morphological, 
behavioral, genetic and biochemical 
observations, to identify and describe biological 
diversity. 

Taxonomy identifies and enumerates the 
components of biological diversity providing 
basic knowledge of all biological important 
taxa.
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Integrative Taxonomy. The use of multiple 
independent or nearly independent lines of evidence 
and appropriate tests to establish taxonomic 
entities.

Applied Taxonomy. The implementation of 
techniques and technology to identify a 
semaphorant [an organism at a point in time] or 
sample as a token of a taxonomic entity.
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Applied Taxonomy. The implementation of 
techniques and technology to identify a 
semaphorant [an organism at a point in time] or 
sample as a token of a taxonomic entity.

Activities.
Taxonomists provide identifications and 
identification tools for those biological entities (taxa 
or clades).
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Biological Systematics depends heavily on 
phylogenetics.
- Phylogenetic trees are made with historically informative 
characteristics.
- Phylogenetics frequently tests and alters hypotheses
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Tree from 1KITE project: 1,478 protein-coding genes
36
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