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tions. Or take the many breeds of the spe-
cies “dog”, where phenotypic intra-spe-
cies variation has probably been driven the 
furthest due to the unnatural man-made 
breeding conditions. Nevertheless, their ge-
netic intra-species variation has remained 
lower than that of humans, mice or rats. 
 Thus, whatever criterion is taken, the 
core issue apparently still remains the same: 
what degree of difference is enough for two 
organisms to be assigned to two different 
types? And, vice versa, to what degree do 
we only have variation between two popu-
lations of the same species? Questions that 
we will probably never be able to answer 
universally.

Many speciation mechanisms 
This brings us back round to the theo-

retical species concept. As long as species 
are not classified on the basis of the mech-
anisms or properties by which they become 
and remain species, the resulting groupings 
must be artificial. In the first instance, this 
categorically speaks against morphologi-
cal/typological concepts, which are based 
on the evaluation of pure similarities. Fur-
thermore, assuming that species are in-
deed real, they would even have to be de-
fined on the basis of mechanistic aspects.  
 Of particular concern are certain-
ly the mechanisms of speciation and iso-
lation. And, thus, we have finally ar-
rived at the core problem: the mecha-
nisms are numerous. There is not only 
one class of mechanisms by which spe-

cies emerge and remain stable and for this 
very reason, there can hardly be only one 
universal mechanistic species concept.  
 Just take the mechanisms of how spe-
cies isolate: they differ widely in the various 
domains of organisms. The consequence be-
ing that the term “species” does not consist-
ently describe the same type of evolution-
ary phenomenon across bacteria, protozoa, 
lichen, birds, fungi, parasites and grasses. 
On the contrary, the corresponding “species 
modes” differ from each other and obvious-
ly constitute specific inherent properties of 
different evolutionary lineages. Put anoth-
er way, the properties and mechanisms that 
causally make groups of organisms differ-
ent from others, have themselves developed 
evolutionarily and, in fact, many of them in-
dependently. Accordingly, Mayr’s ‘biospe-
cies’ is also an evolutionary-derived fea-
ture, which developed in parallel with the 
emergence of sexual reproduction about 
600-1,000 million years ago. In the end, 
reproductive barriers just emerged as an-
other class of species isolation mechanisms, 
in addition to those already in existence.  
 The conclusion is that one universal 
mode of being a species doesn’t, and can-
not, exist. Instead, there will be as many 
mechanistic species concepts for as many 
causal pathways there are to be a species. 
We will probably have to live with the fact 
that a fungi species is something very dif-
ferent to a bacteria species; and a frog spe-
cies is something else yet again.
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