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Introduction
“...Species are one of the fundamental units of biology, making them comparable in importance to 
genes, cells, and organisms, some of the fundamental units at lower levels of biological 
organization.”(de Queiroz, 2007)

Problem: 

➔ Delimitation of species is extremely related to the concept of species.

Objective: 

➔ Search for a unified Concept of Species, in order to “solve” the problem of delimitation.



Alternative Concepts

Incompatibility between different species concepts.

➔ Different biological properties (reproductive incompatibilities; niche differences; 
morphological differences, ...)

On the other hand, some biologists use a multidisciplinary concept.



(de Queiroz, 2007)



Different species definitions are influenced by the interests and study levels of each 
researcher.



The Common Element

The different species concepts are united by a common factor, considered as the primary 
defining unit.

The Common Element:

“The general concept to which I refer equates species with separately evolving 
metapopulation lineages, or more specifically, with segments of such lineages.”

And through this, it is possible to define the other properties as secondary defining units.



The common element

Secondary defining properties

Alternative species concepts

Primary defining property



Secondary defining 
properties

Alternative 
species 

concepts

Primary defining 
property

Isolation

Ecological

Metapopulation lineage in 
separate evolution

Reproductively isolated from other 
lineages

Metapopulation lineage in 
separate evolution Occupy a different niche

Phenetic Be  monophyletic in terms of 
component genes, organisms or 
subpopulations

Metapopulation lineage in 
separate evolution



The differences
Speciation:

➔ Evolutionary processes such as: mutation; migration; natural selection and genetic drift.

Problem:

➔ The properties appear at different times and are not necessarily regular.
➔ The different concepts are defined by a different specific property.



Time issues

Evolutionary processes

Mutation

Natural selection 

Migrations

Genetic drift.



Unified Concept 
Maintain the common element

Contingent 
properties

NOT required

YES evidence

Definition of 
SUB-categories



Subcategories (terminology)

Biological species     Reproductively isolated species

Phylogenetic species Monophyletic 
species

Ecological species Ecologically differentiated 
species

“In any case, the point is that a unified species concept would continue to embrace all of the 
properties that have been considered important by previous authors; it just would not treat 
any of those properties as necessary properties of species.” 



Consequences 
Unified concept

Concept  Delimitation 

There would still be disagreements about delimitation:

➔ Reliability of particular methods;
➔ Relevance of particular data;
➔ Temporal scale;
➔ Prospective versus retrospective perspectives
➔ And cases of incomplete lineage separation.



Relevance of the 
properties

Each alternative species concept, 
favours one property

Al the secondary species criteria or its 
converse, provide evidence of lineage 
separation.



Quantity of properties

➔ ‘Properties are not infallible’ The
presence of a property does not
represent a separate lineage, a
species, it just hypothesizes that
property may constitute evidence
about that lineage.

➔ The lack of a secondary property does not
mean that the lineage separation process
is not happening, the properties just
haven't evolved yet.

Properties       Evidence

Earlier  lineages 
vs. 

Farther lineages



The unified concept also brings the development of new perspectives for the delimitation 
of species.

Methods that can use geography, for example, can show the separations between 
lineages in a more objective way.

In addition, current properties can still be used to help find taxa not yet studied, for 
example.



Conclusions
The author proposes a unified species concept for:

Cease the “endless” debates about the definition of species;

Provides methods for solving species delimitation.


