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Origin of an idea about origins 
 
Biological evolution is the process of change during the course of time because of the alteration of the 
genotype and the transfer of these altered genes to the next generation. The definition of evolution 
includes: 
 

 Micro-evolution – Adaptation of existing species by changes of inherited characteristics in a 
population from one generation to the next. 

 

 Macro-evolution – Development of new life forms from pre-existing ones over many 
generations. 

 

 Speciation – Development of one species to another. 
 
 

Erasmus Darwin (1731-1802) 
 
Erasmus Darwin was a successful doctor, scientist, philosopher, inventor, poet and author. In his book, 
Zoonomia, he put forward the following ideas: 
 

 Common ancestor – Life must have descended from a common ancestor. 
 

 Species must have changed/evolved – Species must have changed over time, but he offered no 
mechanism for this. 

 

Jean-Baptiste Lamarck (1774-1829) 
 
Jean-Baptiste Lamarck was a French naturalist. In his book, Philosophie Zoologique, he proposed that 
species were not fixed. This conclusion was reached from the following observations: 
 

 Living species are different to fossil types, so organisms must have changed over time. 
 

 Domestication and selective breeding resulted in animals and plants changing. 
 

 Cross-breeding of plant species often led to new characteristics appearing. 
 
Lamarck suggested that change was a natural phenomenon and not a result of divine intervention. He 
proposed that organisms changed during their lifetime to survive. These characteristics are then passed 
on to offspring. His hypothesis on how change took place was as follows: 
 

 Use and disuse of body parts – Lamarck believed that organisms actively set about to change in 
order to suit their environment. 

 

 Inheritance of acquired characteristics – The characteristic/changes acquired by parents during 
their lifetime are then passed on to their offspring. 
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An example of Lamarckism 
 
Lamarck believed that  the long neck and legs of a giraffe were the result of generations of short-necked 
and short-legged ancestors stretching their necks to feed on leaves at progressively higher levels. He 
thought that the acquired characteristics were passed on to the offspring of each generation until a new 
species of giraffe with a very long neck and long legs eventually appeared. 
 
Lamarck’s belief that the environment can produce phenotypic changes in an individual correct, but he 
was incorrect in thinking this caused evolutionary change.  
 

Charles Darwin (1809-1882) 
 
Charles Darwin has begun formulating his theories in the late 1830s after a five-year expedition on the 
HMS Beagle to the southern hemisphere. He visited many countries and islands where he studied, 
observed and documented information about their geology, biogeography and fossils. The data he 
collected made him aware of the: 
 

 Immense diversity among organisms, both living and extinct. 
 

 Variation of individuals of the same species, suggesting species were not unchangeable. 
 

 Often puzzling distribution of different species. 
 
From his interest in geology, Darwin realised that:  
 

 The earth is extremely old which allows time for species to evolve.  
 

 There has been great geological change over time with different areas and land masses 
becoming isolated. 

 

 Isolation leads to species changing. 
 
Darwin then returned home to develop his theory as to how evolution occurs. He put forward his 
hypothesis in his famous book, The Origin of Species. His hypothesis was: 
 

 Modification with descent (or evolutionary change) – Species had modified gradually from 
ancient ancestors unlike themselves. 

 

 Natural selection – The essence of natural selection is that individuals best adapted to the 
environment will leave the most offspring. 

 
Darwin explained descent with modification. The following is the basis of his explanation: 
 

 All related organisms descended from a common ancestor. 
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 The ancestral species spread into a variety of new habitats. Because they adapted to the new 
local conditions they became modified and thus diversified into new species, often over millions 
of years.  

 

 Some species became extinct.  
 
At the same time as Darwin, naturalist Alfred Russel Wallace came up with a very similar theory. 
However, due to Darwin’s meticulous evidence, Darwin was awarded credit for this theory.  
 
 
 
 

Evidence for the theory of evolution: 

Today, it is widely accepted that evolution has occurred and is still occurring. It is well supported by 

many lines of evidence: 

1. Fossil records 

2. Biogeography 

3. Genetics and molecular biology 

4. Homologies and comparative anatomy 

5. Embryology 

6. Vestigial organs 

7. Biodiversity 

8. Physiology 

Combining the above sources of information has allowed scientists to: 

 Develop detailed histories of how life forms evolved 

 Demonstrate the evolutionary relationships between organisms that are still alive 

 

1. Fossil Evidence 

Fossils are found all over the Earth and are a significant source of evidence for evolution. This is called 

palaeontological evidence and shows both micro- and macro-evolution. The rock record is 3.5 billion 

years old; this extremely long period of time is long enough for even the rarest mutation and other such 

events to have happened several times, and for evolution to have taken place. 

Fossil records provide evidence of change over time, of descent with modification. The oldest fossils are 

found in the oldest layers of rock. Modern species can be traced back because there are similarities 

between them and species that were fossilised hundreds of thousands of years ago. 

Fossil records show that evolution has occurred because they show: 
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 Increase in complexity, with simplest species appearing first 

 Increase in diversity 

 More extinct species further back in time 

 Intermediate forms between groups (transitional fossils) 

 Increase in size, from unicellular organisms 

 

2. Evidence from Biogeography 

Biogeography: the study of where species occur and why. Darwin and Russel noticed that different 

regions with similar climatic conditions were home to very different animals and plants. 

Evolutionary patterns observed: 

 Clustering pattern of closely allied species in neighbouring areas: 

o tortoises of the Galapagos Islands (same group of islands) 

o several species of zebra in Africa (same continent) 

 Different collections of plants and animals in regions with similar climates and conditions: 

o South America and Africa have the same major groups of mammals, but not similar 

species: 

 Monkeys (Old World monkeys in Africa, New World monkeys in  South America) 

 Flightless birds (rhea in S. America, ostrich in Africa, emu in Australia) 

 Large mammals in Australia are marsupials (e.g. kangaroos), while those in S. 

America and Africa are placentals 

 Species distribution on oceanic islands: 

o Species may be similar, but differ slightly on each islands 

o Species are most similar to those on nearest mainland than to those on other island 

groups 

 

3. Genetics and molecular biology 

Proteins and nucleic acids, the macromolecules essential to life processes, make it possible to: 

 Confirm events deduced from other lines of evidence 

 Reconstruct previously unknown evolutionary events 

 Understand relationships between different species 

Two features of evolution can be determined: 

 All organisms share a common ancestor 

 The degree of relatedness between organisms 
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4. Comparative anatomy 

How related two organisms are can be determined by comparing internal and external structures. 

Organisms with similar structures may have inherited them from a common ancestor and would 

therefore share a lineage. These features are called homologies. Homologous structures are: 

 Similar in fundamental structure, position and development 

 Sometimes superficially different: flippers of whales and legs of horses have the same structure 

but do not have the same function 

Vertebrates’ pentadactyl forelimbs are an example of a homology. The same bones have been used in 

many ways, and lead to divergent or adaptive radiation 

 

Analogous structures are similar because the organisms evolved in similar environments, rather than 

being inherited from a common ancestor. They usually have the same or similar purposes, such as the 

wings of bats and insects. This is a result of convergent evolution. 

 

5. Embryology 

The embryos of different organisms, such as vertebrates, share many characteristics during early stages 

of development. This makes it quite difficult to tell the difference between the embryos of birds, pigs 

and humans, for example. They all have: 

 A nerve cord (spinal cord) surrounded by vertebrae 

 Gill slits 

 A fish-like heart 

 A tail 

This supports the idea that these organisms came from a common ancestor. 

 

6. Vestigial organs 

Some structures are stunted and appear to have no function. They are often similar to useful structures 

in other species. This serves as evidence for evolution: organism with vestigial organs must share an 

ancestor with those organisms in which the structure is useful. 

 Coccyx in humans: tailbone in other primates 

 Appendix in humans: helps some mammals digest plants 

 Basic pelvic girdle in dolphins 


