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Species

Species are different “kinds” of organisms.

Species are the product of divergence of genetic lineages.  

When one genetic lineage becomes two each lineage 
can have an independent evolutionary future.

The difference between species can be slight or dramatic. 

Biologists differ in their concept of species.  The difference in 
concepts used can depend on the group of organisms studied or on
the goal of the researcher who studies them.

Ultimately, the idea of a species is a human construct that allows us 
to communicate about different forms of life.
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The “biological species concept” is the idea of species that is most 
often used by evolutionary biologists.

A species is a group or groups of actually or potentially interbreeding 
populations, which are reproductively isolated from other such 
groups.

Reproductive isolation – the 
restriction of genetic exchange 
between groups even when those 
groups are sympatric (live in the 
same region).   The restriction is 
often not absolute but sufficiently 
restrictive so that each group 
maintains a separate genetic 
identity.

A single species can have a range of forms but so long as the forms 
are not reproductively isolated, the forms are the same species.

Members of one species often vary 
geographically.  Intermediate forms 
often exist and show evidence of 
genetic exchange.  Sometimes 
geographic variants of a species are 
called subspecies.

Often, species are very similar 
and arguably the same species.  
The divergence of lineages can 
be gradual and their genetic 
separation may not become 
complete.  This can result in 
hybrid zones.  If those zones 
are narrow, they may be called 
different species.
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Some species, that are reproductively isolated, are difficult to
distinguish using external and easily observable features.

Such cases are called “sibling species.”

Sibling species show that appearance is not 
the critical criterion for different species.

The biological species concept can only be applied to organisms 
that are sexual and outcrossing.  Asexual forms may be called 
different species, but a different criterion must be used.  For 
asexuals a two forms are called different species if they differ is 
some consistent way.

Species may be genetically isolated in one locality but not in 
others.
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Some plants, classified as different species broadly hybridize.

In spite of difficulties, the biological species concept is broadly 
applicable.  Many closely related species are reproductively 
isolated.  There are many barriers to gene flow that result in 
reproductive isolation.  Barriers are classified as premating or 
postmating.
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Postmating barriers occur after mating and can act before the 
zygote is formed (prezygotic) or after (postzygotic).
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Hybrid sterility is most often seen in the heterogametic sex –
males in mammals and insects – females in birds and butterflies.  
This is called “Haldane’s Rule.”

Hybrid problems may not develop in the F1 offspring, but crosses 
among the F1 and backcrosses to the parental species may produce 
inviable or sterile offspring .  This is called “F2 breakdown.”
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Populations, subspecies, and reproductively isolated species have 
gradations of genetic differences.

Coyne and Orr used genetic distance to estimate time of divergence 
of many species pairs of Drosophila and compared their degree of 
prezygotic isolation and postzygotic isolation with their divergence 
time.

The strength of isolation 
increases with time – for both 
types of barriers

Full reproductive isolation 
evolves with variable amounts 
of divergence (0.3 to 0.5) -
~1.5 to 3 million years

Among recently diverged forms the strength of prezygotic isolation 
is greater than the strength of postzygotic isolation.
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Prezygotic isolation is stronger among sympatric forms than 
among allopatric forms.

There is some evidence that postzygotic isolation can select for 
prezygotic differences between species.


