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Evolution by means of natural 
selection
Charles Darwin is considered the father of 
the theory of evolution. However, scientific 
priority cannot be attibuted to him alone and 
nor were all the ideas actually his. alfreD 
russel wallaCe (1823—1913), a contem-
porary of Darwin, thought up a similar theory 
and they published their findings together.  
It is slightly one-sided to refer only to 
Darwin’s theory of evolution. 

Darwin amalgamated various theories, 
most of which were already known, to form 
a comprehensive theoretical construct. 
In 1859 he published his ground-breaking 
book “On the Origin of Species by Means  
of Natural Selection or the Preservation of 
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Favoured Races in the Struggle for Life”. 
One and a half centuries ago, this triggered 
an intellectual revolution that radically chan-
ged our view of the world; its reverberations 
can still be felt today. 

The starting point was a basic theory of 
evolution: populations and species undergo 
change. Darwin could mainly fall back on the 
evidence that he had previously gathered on 
his expedition around the globe. He recog-
nised that thinking in types and categories 
contradicted his experiences when sorting 
his collection. Single specimens were never 
really completely identical. Populations there-
fore show variation. This was also confirmed 
by plant and animal breeders in whose work 
Darwin was highly interested. He furthermore  
postulated that all living organisms had 
descended from a common ancestor. The 
continuous process of branching during 
the process of evolution has increased the 
number of species and has lead to biologi-
cal diversity. The highlight of his theoretical 
construct is the theory of natural selection; 
it answers the question about the causes of 
evolution and provides a scientific mecha-
nism to describe the formation of species. 
It follows two lines of thought: the deve-
lopment of variation in populations and the 
non-accidental survival and reproduction of 
differently suited individuals. 

Using the example of giraffes Darwin 
explains: “So (. . .) with the nascent giraf-
fe the individuals, which were the highest 
browsers, and were able during dearth to 
reach even an inch or two above the others, 
will often have been preserved.”

Darwin did not know of any theory of 
inheritance, although he must have assu-
med the heredity of traits. Even MenDel’s 
findings about the principles of inheritance 
would not have helped him any further. Only 
the chromosome theory of inheritance and 
the knowledge of the processes of mutation 
and recombination later completed his 
theoretical structure. This makes it easier to 
understand why Darwin probably assumed 
the inheritance of traits.

Task

 Using the theory of natural selection, 
provide a critical explanation of the  
figure in the middle column.

Lamarck’s ideas
Half a century before Darwin, Jean Baptiste 
De laMarCk had published a theory of evolu-
tion that, at the time, received little attention. 
He published his “Philosophie Zoologique” 
in 1809; it was one of the first consistent  
accounts of a theoretical construct to  
explain evolution.

As Professor of Invertebrate Zoology, 
laMarCk had carried out research into 
the shells of mussels and snails. He was 
impressed by their differences, but also by 
their similarity, which seemed to develop 
gradually and with many forms of transition; 
this made a clear distinction between close-
ly related species very difficult.  
laMarCk was convinced that species un-
derwent changes; he was also the first to 
devise a phylogenetic tree.

laMarCk assumed that all living things came 
into being by natural means. According to 
his thinking, a few plants and animals arose 
at opportune places and during advanta-
geous times from an initial procreation. 

According to laMarCk they developed over 
long periods of time to achieve the present 
day diversity of organisms. 

laMarCk used the example of animals to ex-
plain the mechanism acting thereby. Signifi-
cant and lasting changes in the environment 
of animals led to a change in their needs. 
This necessitated new activity to satisfy 
these needs and hence to new habits, which 
in turn resulted in the more frequent or more 
vigorous use of particular organs that, as 
a consequence, developed and enlarged. 
Alternatively, a new organ might be re-
quired; this would then come into existence 
through internal efforts. Things would be dif-
ferent for organs that were no longer used; 
they would unnoticeable become weaker 
and would eventually disappear completely. 

In order to prove the effects of habits,  
laMarCk used the example of the giraffe, 
which lives “in places where the soil is nearly 
always arid and barren, so that it is obliged 
to browse on the leaves of trees and to 
make constant efforts to reach them. From 
this habit long maintained in all its race, it 
has resulted that the animals forelegs have 
become longer than its hind-legs, and that 
its neck is (. . .) lengthened.”

Plants do not pursue activities and therefore 
do not have habits. Nonetheless, changes 
in the environmental conditions can lead to 
changes in the development of parts of the 
plant. laMarCk expected that plants would 
acquire changes when environmental condi-
tions change.

Any acquired changes, be it through in- 
creased use or persistent disuse, were then 
to be passed on to descendants. laMarCk 
therefore claimed that acquired characte- 
ristics were hereditary.

Tasks

 On the basis of laMarCk’s theory of 
evolution, explain the figure in the middle 
column of this page.

 Make a table to compare the theories of 
laMarCk and Darwin by using the deve-
lopment of the giraffe’s long neck as an 
example.

 To what extent can laMarCk’s theory be 
considered teleological?

Teleological (intentional) thinking

Whenever we see something complex, such as a clock, a computer or a 
car, we are convinced that these things cannot be the result of random 
events but are, instead, the products of intentional and purposeful 
actions and activities. When considering complex organisms such as 
human beings, we might postulate that a higher entity (God) must have 
created all organisms. From the viewpoint of natural sciences, this 
explanation is not satisfactory as it involves forces and mechanisms 
that cannot be verified or falsified on a scientific basis. Darwin on the 
contrary has provided an explanation that is complete without the need 
for a higher entity.
Even the intentions of individuals are not necessary for his theory of 
evolution. Evolution does not happen because individuals strive for 
change. Indeed, Darwin describes a non-intentional mechanism that 
leads to evolution.

Purposive thinking

“The strong paws of moles have developed to allow it to dig better”. A 
statement such as this initially sounds plausible. However, a future event 
(better digging ability) is said to be the cause of an object that already 
exists (paws). Scientifically this is unsound as causes must precede 
their effects.
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