
Evolution 



The Origin of Life

£ Billions of years ago, life on Earth is thought 
by many scientists to have begin as simple, 
single-celled organisms 

£ About 1 billion years ago, increasingly 
complex multi-cellular organisms began to 
evolve



Theory of Evolution

£ Earth’s present day 
species developed 
from earlier, 
distinctly different 
species



Darwin’s Theory of Evolution by Natural 
Selection

 Evolution is the consequence of the 
interactions of: 

1. The potential for a species to increase its numbers 
and produce more offspring than can survive 

2.  A limited supply of the resources needed for 
survival leads to more competition (survival of the 
fittest): more offspring = more competition for 
resources 

3.   The genetic variability of offspring due to 
mutations and recombination of genes (new traits 
lead to evolution)



Darwin’s Theory Cont.
4. Some traits give individuals an advantage over others, 

allowing them to survive & reproduce 
5.  Natural Selection: the ensuing selection by the 

environment of those offspring better able to survive 
and leave offspring behind 

 Long-term result: a change in the frequency of 
certain traits within a population 

6. Speciation: formation of a new species as a result of 
evolution



Evolution 

£ Individuals do not evolve, populations evolve  
£ population: group of individuals of the same 

species living in the same area 
£ Beneficial traits = characteristics that give 

individuals an advantage over others in surviving 
and reproducing 

£ Offspring with beneficial traits are more likely to 
survive and reproduce leading to an increase in the  
proportion of individuals in a population that have 
those beneficial traits



Sources of Variation

1. New gene combinations: sorting and random 
recombining of genes during meiosis (crossing 
over) & fertilization 

*Small differences between parents and offspring can 
accumulate in successive generations so that the 

descendents become very different from their 
ancestors*



Sources of Variation Cont.
2. mutations: may occur as random chance events 

and as the result of exposure to agents such as 
chemicals and radiation 

o Mutations that occur in gametes (sex cells) may be 
passed on to offspring, becoming the basis for 
evolutionary change 

2. Mutations that occur in body cells (ex: skin cells) 
cannot be passed on to offspring



Evidence of Biological Evolution

1. Fossil Records: 
used to gather info 
about past life 

£ Shows how groups 
of organisms 
change over time 

£ Many organisms 
that lived long ago 
are now extinct 



Evidence of Evolution Cont.

3. Comparative Anatomy 
£ Explains many of the 

structural similarities & 
variations found in 
organisms



Evidence of Evolution Cont.
4. DNA Evidence: comparing 

DNA from different species 
provides us with important 
information about the 
relationships between 
those species 



Evidence of Evolution cont.
2. Extinction: disappearance of a species from all 

parts of its range 
o Occurs when the environment changes and the 

adaptive characteristics of a species are 
insufficient to allow its survival  

2. More genetic variation within a species increases 
the likelihood that at least some members of the 
species will survive under changed environmental 
conditions 

£ Extinction of a species is common; most of the 
species that have lived on Earth no longer exist 



Wooly 

Mammoth 

Saber Tooth 
Tiger 

Tyrannosaurus rex 



Dichotomous Keys

£  tool used to identify unfamiliar organisms 
£  A series of paired statements that describe physical  

characteristics of different organisms



Cladograms 
£ Diagrams that show the evolutionary relationships 

among a group of organisms based on new 
characteristics in lineages that arise over time 

£ Useful tools that help scientists understand how one 
lineage branched from another in the course of 
evolution



Cladogram 



Behavior & Evolution
£ Certain behaviors have evolved through natural 

selection 
£ The broad patterns of behavior exhibited by 

organisms are those that have resulted in greater 
reproductive success 

£ For example: Tigers stalking their prey rather than 
charging from a distance, wolves hunting in packs 
rather than individually, courting rituals of birds(birds 
attracting mates with their song), etc.   



Observed Natural Selection
£ Industrial Melanism (the peppered moth): in 

England, as white birch trees became darker from 
pollution, the # of dark peppered moths increased & 
the # of light peppered moths decreased 

£ Dark moths became more camouflaged and light 
moths became more visible 





Bacterial Resistance to Antibiotics

£ Some bacteria had the gene for resistance prior to 
the discovery & use of antibiotics 

£ Use of antibiotics killed the bacteria without 
resistance, leaving behind those with resistance to 
reproduce



Evolution
£ Evolution does not necessitate long-term progress in 

one set direction 
£ Evolutionary changes appear to be like the growth of 

a bush: some branches survive from the beginning 
with little or no change, many die out all together, 
and others branch repeatedly, sometimes giving rise 
to more complex organisms


