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History and  
relationship
“Nothing in biology makes sense except 
in the light of evolution”. The statement 
by Theodosius dobzhansky (1900—1975) 
makes it clear that all biological phe-
nomena can eventually be explained 
by evolutionary processes. All species 
existing today, including human beings, 
have a common origin. Seen over time, 
only the duration of the common deve-
lopment is different. The measure for the 
length of common history is the degree 
of relationship. 

The diversity of life which can be obser-
ved today can be explained by history 
and relationship, which in turn are clo-
sely linked to the concepts of variation, 
evolutionary adaptation and reproduc-
tion.

Life processes

Metabolism, cellular organisation, 
growth, reproduction, sensitivity,  
regulation, movement and evolutionary 
adaptations are characteristic features  
of any form of life. If all of these features 
apply, they define a living being. Since the 
emergence of organisms, these features 
have remained unchanged. Based on 
this, a high diversity of life has developed 
on all organisational levels.

Systematics

Relationships can be displayed, for 
exam ple, in the form of phylogenetic 
trees. The phylogenetic tree has to be 
adjusted for each new finding. Archaea 
found in hot springs or black smokers 
(these are small volcanoes at deep-sea 
level) currently become more and more 
the focus of scientific research. These 
extremophiles prefer high temperatures 
or high sulphur concentrations, crude  
oil or salt lakes. Although the inner  
structure of archaebacteria places them 
close to bacteria, their biochemistry 
shows so many particularities that  
taxonomists place them in an exceptio-
nal position.

Randomness

Mutations happen equally ran-
domly as the fact that we have  
developed just five fingers or  
seven cervical vertebrae. How- 
ever, some of these random 
events differ: for some objectively 
random developments there are 
no reasons to be found, while for 
other, subjectively random events, 
no explanations can be found in 
terms of evolutionary adaptations. 
The number of microtubules in 
flagella and cilia being in a 9 x 2+2 
arrangement seems to have 
happened by chance; its com-
mon presence in all eukaryotes 
is explained by the ancestry of a 
common archetype.

Questions of function

Evolutionary adaptations of living 
beings to their environment appear 
so purposefully created that, until the 
principle of natural selection was for-
mulated, they were regarded proof for 
the existence of God. Whereas other 
scientific disciplines research the 
questions of “What?”, “How?” and 
“Why?”, questions for which there are 
only descriptive and explanatory ans-
wers, biology in addition researches 
the question of function and biolo-
gical significance: “What for?”. The 
traits of living beings cannot be 
understood without an answer to this 
question. In all other natural sciences 
this question is not relevant.

Uniqueness

Repeats of scientific experiments nor-
mally lead to the same results, provided 
they are conducted under the same 
experimental conditions. The course of 
evolution of life on Earth however is a 
historically unique process, which even 
under the same starting conditions could 
not happen in the same way again. As  
it can neither be repeated nor analysed  
with established scientific experi- 
mental methods, only indirect de- 
ductions, e. g. from fossils, are possible.  
Although species and individuals are 
unique, they share similar principles re-
garding structure and function.

Interactions

Flowers and their pollinators show that 
the structure of a flower can be exactly 
adapted to the animal species transpor-
ting pollen. Such mutual interactions 
lead to specialisations on both sides. 
This coevolution is true for symbioses, 
predator-prey systems or parasite-host 
relationships. When foreign species 
enter an ecosystem, this process of mu-
tual adaptation is missing. Extinction or 
mass proliferation of the foreign species 
can occur. If single groups, such as is-
land populations, become isolated from 
this process, new species can evolve. 

 Tasks
1 Is coevolution based on random-

ness? Discuss.
2 Find examples for “purpose-built” 

things in biology, medicine and tech-
nology. What are the criteria of your 
choice?

3 Analyse the particular influences im-
pacting on island populations, both 
from genetic and from evolutionary 
points of views.

4 C. LyeLL (1797—1875) formulated 
the principle of uniformitarianism. 
He tried to explain the processes 
that happened in the past using only 
causal factors, which are still present 
today and can therefore be analysed. 
According to this, which evolutionary 
factors could have led to biological 
diversity?


