
Evolution 

Just a few points 



Just What is a Species??? 

• Species: a group of organisms that  

–share similar characteristics 
–can interbreed with one another 
–produce fertile offspring 

 

• Population: One species in one place at 

one time 



And a couple of new terms… 

• Speciation: the process of forming of a new 

species by biological evolution from a preexisting 
species. 

• Evolution: any genetic change in a population 

that is inherited over several generations 

–Biological evolution can occur on a small scale 
affecting a single population (microevolution)  

–Or on a large scale affecting changes in species 
across populations (macroevolution).  

 



• Populations evolve; individuals do not.   

 

• A population has continuity from generation 
to generation.  

• The genetic constitution of a population may 
change over time.   

 



Evolutionary Theory 
• Jean Baptiste de LeMarck 
–  (1744 – 1829) 

• Two theories of how organisms 
changed over time. 
–Inheritance of acquired 

characteristics -   Organisms can 
change their body when needed and 
pass these changes onto their 
offspring. 

–Law of use and disuse - if you 
don't use it, you lose it! 



Lamarck’s Giraffe 

 



Evolutionary Theory 

 

Charles Darwin 

– (1809 – 1882) 

• Was the naturalist on the H.M.S. Beagle, 
which went on a 5 yr. voyage.  In 1859 he 
published the Origin of Species.  In this book, 
he outlined the principles of natural 
selection. 



Principles of Natural Selection: 

• Individuals in a species vary. 

• Some variations are heritable. 

• More individuals are produced than the 
environment can support. 

• Competition for resources occurs. 

• Individuals with favorable traits will survive 
and reproduce, with the traits passed on to 
the offspring.  



Evolutionary Theory 

 

Alfred Russel Wallace 

– (1823 – 1913) 

• He proposed his theory of 
natural selection at the same 
time as Darwin.   

• Almost became the father of 
evolution.   



Darwin’s Giraffe 

 



Camouflage as an example of evolutionary adaptation 



Fitness  

• Darwin's idea of fitness is measured by the 
relative contribution that an individual makes 
to the gene pool of the next generation.  
Fitness is the contribution of many factors 
that affect both survival and fertility.  

 

• If an organism survives and reproduces, it is 
fit. 

 

 



Genetic Processes 

• Sexual Reproduction:  
Half of mom’s genes + half of dad’s genes = 
genetically different offspring 



Genetic Processes 

• Asexual Reproduction:  
only one parent produces the offspring that are 
for the most part genetically identical to that 
parent. 



Diversity 
• Within a species there is a variability of 

phenotypic traits leading to diversity 
among the organisms of the species.  

 

• The greater the diversity, the greater the 
chances are for that species to survive 
during environmental changes. 

 

• Which type of reproduction gives a 
species a better chance to survive? 
 



Evolutionary Theory 

• Anatomy – structures 

• Embryology – development of organisms 

• Biochemistry – DNA, RNA, proteins 

• Paleontology – fossil record 



Anatomy 

 



 



Embryology 

 



 



Biochemistry 

 



 



Compare Genomes 

 



Paleontology 
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Rhea and Ostrich 

 



 



Ostrich Range 

 



Rhea Range 

 



Pangaea 

Could a common ancestor have possibly lived here? 



Evolutionary Theory 

• One piece of evidence does not ensure an accurate picture 
of the history of the evolution of a particular group of 
organisms, but as scientists collect many pieces of evidence 
from many fields, the reliability of a particular hypothesis 
becomes greater and greater.  

 
• The more evidence scientists can gather from different 

fields of science, the more reliable their information 
becomes in regards to evolutionary relationships. The 
evolutionary theory is a well-tested explanation that 
accounts for a wide range of observations made by 
scientists in many fields of science. No scientist suggests 
that all evolutionary processes are understood; many 
unanswered questions remain to be studied and analyzed. 
 


