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Lectures and course

ÅText book: read chapters before 
class

ÅIn-class participation is key

ÅLecture slides will be provided 
online

Å10% of the exam questions will be 
from the book -> so read the 
book!



Keys to success

ÅBe prepared for class (read!)

ÅTake notes

ÅBe active, participate in discussions, ask questions

ÅRegularly check the course website

ÅCreate a study group 

ÅCritical thinking (not regurgitating facts)

ÅUse the tutorial sessions





Darwinôs Mystery of Mysteries

Darwin's opening paragraph in The Origin of Species

"When on board H.M.S. Beagle as naturalist, I was much struck 

with certain facts in the distribution of the organic beings 

inhabiting South America, and in the geological relations of the 

present to the past inhabitants of that continent. These facts, as 

will be seen in the latter chapters of this volume, seemed to 

throw some light on the origin of species - that mystery of 

mysteries , as it has been called by one of our greatest 

philosophers. On my return home, it occurred to me, in 1837, that 

something might perhaps be made out on this question by 

patiently accumulating and reflecting on all sorts of facts which 

could possibly have any bearing on it. After five years' work I 

allowed myself to speculate on the subject, and drew up some 

short notes; these I enlarged in 1844 into a sketch of the 

conclusions, which then seemed to me probable: from that period 

to the present day I have steadily pursued the same object. I hope 

that I may be excused for entering on these personal details, as I 

give them to show that I have not been hasty in coming to a 

decision." 



What is evolution?

ÅChange of inherited traits through 
successive generations

ÅInteraction between processes that 
generate and eliminate variation in a 
population



Evolution: fact, theory, or hypothesis?

ÅEvolution is a fact! CŀŎǘǎ ŀǊŜ ǘƘŜ ǿƻǊƭŘΩǎ ŘŀǘŀΦ 5ŀǘŀ 
show unequivocally that change of inherited traits 
through successive generations happens.

Å Evolution is a theory! Theories are structures of 
ideas that explain and interpret facts. Evolutionary 
ǘƘŜƻǊȅ ŀǘǘŜƳǇǘǎ ǘƻ ŜȄǇƭŀƛƴ ǘƘŜ άƘƻǿέ ŀƴŘ άǿƘȅέ ƻŦ 
evolution.



Why study evolution?

The unifying conceptual framework in life sciences

άbƻǘƘƛƴƎ ƛƴ ōƛƻƭƻƎȅ ƳŀƪŜǎ ǎŜƴǎŜΣ ŜȄŎŜǇǘ ƛƴ ǘƘŜ ƭƛƎƘǘ ƻŦ ŜǾƻƭǳǘƛƻƴΦέ

- Theodosius Dobzhansky (* 1900 in Nemirov)



Nothing in biology makes sense, except in the light of evolution



Why study evolution?
Applied evolutionary 
biology

ÅMedicine (disease 
management and 
identification, drug 
discovery, epidemiology)

ÅAgriculture (selective 
breeding, domestication)

ÅConservation (biodiversity 
inventories, climate 
adaptation)

ÅForensic sciences



Proximal origin of SARS-CoV2



Origin and Evolution of the SARS-CoV2 virus



Origin and Evolution of the SARS-CoV2 virus



Origin and Evolution of the SARS-CoV2 virus





Proximate and ultimate levels of explanation and exploration



Ernst Mayr (1904 ï 2005) in Kempten am Bodensee



Bernhard Rensch

Richard Goldschmidt





Four factors limited the development of the theory of evolution 

1. The concept of fixity of species

2. Lack of knowledge on the age of the Earth 

3. Lack of a scientific method

4. Notion of separate creation for humans and animals (religion) 

An evolving view of the world





An evolving view of the world

Plato (427-347 BC) 

Saw variations in plant and animal 
populations as imperfect 
representations of ideal forms 

Only the perfect forms of organisms 
were real: idealism, essentialism 
philosophy 



scala naturae, the "Natural Ladder" 
according to which the entire 
natural world could be arranged in 
a single continuum 

The scala naturae or άDǊŜŀǘ /Ƙŀƛƴ 
ƻŦ .ŜƛƴƎέ Ŧƛǘ ƛƴ ǿŜƭƭ ǿƛǘƘ ǘƘŜ 
hierarchical order of pre-
Enlightenment society

An evolving view of the world
Aristotle(384-322 BC) 



Carolus Linnaeus (1707-1778) 
Swedish physician and botanist: father of 
taxonomy 

He believed that species were permanent 
creations, 

άDƻŘ ŎǊŜŀǘŜǎΣ [ƛƴƴŀŜǳǎ ŀǊǊŀƴƎŜǎέ 

Wanted to organize the scale of nature for the 
glory of god 

Important contribution to Evolution: Increased 
greatly the appreciation of the diversity and 
distribution of organisms

An evolving view of the world
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An evolving view of the world

Emerging ideas and research in the 18th and 19th centuries facilitated the 
development of evolutionary theory 



An evolving view of the world

Emerging ideas and research in the 18th and 19th centuries facilitated the 
development of evolutionary theory 

Paleontology as a field of research demonstrated the extinction of species



An evolving view of the world

Emerging ideas and research in the 18th and 19th centuries facilitated the 
development of evolutionary theory 

The geological concept of Uniformitarianism (same natural forces act now 
that have always been acting) suggested that the world must be old and 
shaped slowly by gradual processes (Lyell and Hutton)



An evolving view of the world

Emerging ideas and research in the 18th and 19th centuries facilitated the 
development of evolutionary theory 

Populations do not grow infinitely and seem to be regulated by resources 
(Malthus) 



An essay on the principle of population  (1798 to 1826, 6 editions) 

(1776 to 1834)

famine, disease

Dangers of 

population growth

That the increase of population is necessarily 

limited by the means of subsistence,

that population does invariably increase when 

the means of subsistence increase, and,

that the superior power of population is 

repressed, and the actual population kept equal 

to the means of subsistence, by misery and vice










