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UNIT 4    EVOLUTION
 Evolution Describes how the various forms of life on earth 

(including) humans emerged and developed.

 It starts with the origin of life and ending with current 
biodiversity.

 In evolution there is extinction and new species arising 
happens.

 The change in genetic composition is caused by 
meiosis ,hybridization, natural selection and mutations.



Theories about the origin of life

1. Special creationism:- a theory claiming that the different 
life forms on earth were created by a supreme being

 It is always linked to religion(faith)    

       There are five different creationism theories

A.  Young earth creationism
  Earth is only few few thousands of years old 
   Earth was created in six-24 hours days
 Agrees earth is round and moves around the sun     

                                                                                                     
                                    



Contd....  

B. Old earth creation
 Earth is old
 All life forms were 

created by God

C. Day age and gap 
creation
 There is a million or 

billion years gap 
between creation of 
earth and life



Contd… 
D. Progressive creation

 Accepts the big bang 
theory as the origin of 
the universe

 Accepts the fossil records

E. Evolutionary creation
 God invented evolution



2. Theory of spontaneous generation
Proposed by Aristotle
States that ‘‘all living things arise from non 

living things by free cell formation’’
This idea was disproved by Lewis Pasteur, 

Francesco Redi and Spalanzini after 
conducting research.

So, All living thing arise from preexisting 
life like it.



3. Theory of eternity of life
There is no beginning and end to life 

on earth.
Life is an inherent property of the 

universe.
Supporters believed that universe is 

unchanging    eg. Albert Einstein



4. Cosmozoan theory
 Life has reached this 

planet earth from other 
cosmological structures 
such as meteorites.

 Proposed by Richter and 
supported by Arrhenius 
and other contemporary 
scientists

 This theory lucks 
evidences



5. Biochemical theory (Abiogenesis)
proposed by two scientists

Alexander Oparin       and        John Haldane

      Russian(1924)                       English(1929)



Cond..

Life appeared after a period of chemical 
reactions According to physical and chemical 
laws. 

Conditions on the primitive Earth were not the 
same as those present today .

No spontaneous generation of life today 
(Pasteur)…

because the necessary conditions no longer 
exist.



Conditions on early Earth
Reducing atmosphere on the primitive Earth. 

      No free oxygen (O2) and no ozone (O3)
Free hydrogen (H2) and saturated hydrides (CH4, 

NH3 and H2O)
Energy for chemical reactions between these gases 

could come from electric discharge in storms or 
solar energy(UV) (no ozone layer) 

The Earth’s surface temperature probably hotter 
than today.



The formation of monomers
 Miller and Urey 

recreate these 
conditions in vitro

 The water is 
heated and the 
mixture circulates 
for many days.



Results

• After a week 15 amino acids 
in the mixture

• Other biologically important 
molecules had been formed 
including ethanoic acid, 
lactic acid, pentose sugars, 
hexose sugars and urea

• Later similar experiments 
were done using CO2 that 
produced nucleotides(RNA & 
DNA)



6. Endosymbiosis theory
Prokaryotes appeared before 4 

billion years ago
They had RNA rather than DNA
They gave rise to three distinct lines 

of evolution

         - Archae bacteria :- sulpho 

                     bacteria, methano         
bacteria and halophilic bacteria

         - Eubacteria:-prokaryotes, 
ordinary bacteria, 

                                 cyanobacteria

         -eukaryotes:-protoctistans, 

                 fungi, plants, animals



THEORIES OF EVOLUTION

 There are three theories discussed here

1. The Lamarck's theory

2. The Darwin's theory

3. Neo-Darwinism theory



1. The Lamarck's theory
Developed by a 

French biologist jean-
Baptiste Lamarck. 

Claims that 
organisms passed on 
to subsequent 
generations traits 
acquired during their 
lifetime.



Lamarck’s theory of inheritance of acquired structures 
is based on four important postulates.

1. Living organisms and their organs tend continually to 
increase in size. 

2. New organs result from new needs and desires.

3. Those organs will develop due to use and 
degenerate due to disuse.

4. Modifications of structure produced by the above 
principles during the lifetime of an individual will be 
inherited by its offspring’s after generation and 
produce new species.



• However there is no reliable evidence 
to support Lamarck’s theory, and  
hence it is rejected.



Darwin’s theory 
 Theory of natural selection
 Darwin's Theory of Evolution is the widely held 

notion that all life is related and has descended 
from a common ancestor: the birds and the 
bananas, the fishes and the flowers -- all 
related.

 That is, complex creatures evolve from more 
simplistic ancestors naturally over 
time(gradually).



natural selection 
eliminates inferior 
species gradually 
over time and  the 
strongest and 
fastest organisms 
will survive.



• On his journey to the 
Galapagos island 
Darwin observed 
genetically similar 
finches with different 
variety of beaks 
(feeding diversity)



conclusion
• There will be a struggle for existence 

between members of a species (because 
they over reproduce and resources are 
limited). 

• Some members of the species will be 
better adapted than others to the 
environment (because there is variation 
in the offspring).



3. Neo-Darwinism theory
An incorporated knowledge of genetics, natural 

selection and animal behavior.
Alleles of gene determine features 
The gene pool of the population determines the 

survival chance.
It is not juts the physical features that can confer 

an advantage, but that the behavior pattern can 
also be advantageous. Eg. imprinting
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