
 A brief history of life on 
Earth. 

 



 Life is a process; therefore studying the history 
of life is very important in order to understand 
life existing today. We will revisit history of life 
on Earth several times during the course 

 



Origin of life 

 When and how life first appeared on Earth? The question is 
still unanswered. We can only hypothesize. 

• How? We will speak about the modern theories later in the 
course. 

• When? Some scientists think that life on Earth could have first 
appeared as early as 4.28 billion years ago, soon after ocean 
formation 4.41 billion years ago, and not long after the 
formation of the Earth 4.54 billion years ago. The earliest 
undisputed evidence of life on Earth dates from at least 3.5 
billion years ago.  

 



Stromatolites -  rock-like structures formed by bacteria.  

Modern stromatolites 



Strelley Pool Australian Archaean Stromatolites – 3.43 billion years old 



The last universal common ancestor (LUCA) 

• The genetic code is universal. This fact indicates that all 
modern life evolved from a common ancestor. 

•  Scientists in 2016 reported identifying a set of 355 genes 
believed to be present in the last universal common ancestor 
(LUCA) of all living organisms. LUCA should not be assumed to 
be the first living organism on Earth. The LUCA is estimated to 
have lived some 3.5 to 3.8 billion years ago (sometime in the 
Paleoarchean era). The composition of the LUCA is not 
directly accessible as a fossil, but can be studied by comparing 
the genomes of its descendents, organisms living today.  

 



Modern evolutionary tree 



Timeline of the evolutionary history of life 



The Great Oxygenation Event 

• Before photosynthesis evolved, Earth's atmosphere had no free 
oxygen (O2). Photosynthetic prokaryotic organisms that produced 
O2 as a waste product lived long before the first build-up of free 
oxygen in the atmosphere, perhaps as early as 3.5 billion years ago.  

• The Great Oxygenation Event was the biologically induced 
appearance of dioxygen (O2) in Earth's atmosphere. Although 
geological, isotopic, and chemical evidence suggest that this major 
environmental change happened around 2.45 billion years ago. 

• The increased production of oxygen set Earth's original atmosphere 
off balance. Free oxygen is toxic to obligate anaerobic organisms, 
and the rising concentrations may have destroyed most such 
organisms at the time. Cyanobacteria were therefore responsible 
for one of the most significant mass extinctions in Earth's history. 
Besides marine cyanobacteria, there is also evidence of 
cyanobacteria on land. 



Eukariotes 

• A eukaryote is any organism whose cells have a cell nucleus and 
other organelles enclosed within membranes. Eukaryotes belong to 
the taxon Eukarya or Eukaryota. The defining feature that sets 
eukaryotic cells apart from prokaryotic cells (Bacteria and Archaea) 
is that they have membrane-bound organelles, especially the 
nucleus, which contains the genetic material and is enclosed by the 
nuclear envelope. The presence of a nucleus gives eukaryotes their 
name, which comes from the Greek εὖ (eu, "well" or "true") and 
κάρυον (karyon, "nut" or "kernel"). Eukaryotic cells also contain 
other membrane-bound organelles such as mitochondria and the 
Golgi apparatus. In addition, plants and algae contain chloroplasts. 
Eukaryotic organisms may be unicellular or multicellular. Only 
eukaryotes form multicellular organisms consisting of many kinds of 
tissue made up of different cell types. 

 


