
Geology studies of 

and  have 

changed over time. 

  These processes are divided into two major 

groups: 

  internal and  

external processes.  
 



(mountain building), and  

(slow rising and sinking of the landmass).  

 These processes result in building of structural and 

volcanic features like plateaus, rift valleys, Block 

Mountains, volcanic mountains, etc.  

The internal processes (endogenic) include  
and  

( ),  



The external (exogenic) processes are 

.  
 They include:  

 

, also known as , refer to 

those group of that and 

,  the , produced by internal 

processes.  



 They to that of the level of the 

sea by the and 

 They are also called   because they 

help the Earth's surface.  

 This group of processes derives their energy from 

external sources such as or of 

the atmosphere or chemical and physical action from the 

. 

 Even though the major task of these processes is to 

destroy the , they may 

produce transitional or while 

they denude the initial landforms produced by the 

internal processes.  



They 

by , and 

them down.  

The landmass of , as elsewhere, is the 

result of the combined effect of  and 

 processes.  

The brief geological history of Ethiopia and the 

Horn will be dealt chronologically starting from 

the oldest Era of the Earth's history to the 

recent. 
 

 



 The geological history is divided in to Eras. Each Era is 
divided into periods.  

 The Eras are given names that indicate the kind of life that 
existed in them.  

For instance,  
the Paleozoic Era (ancient life) is the age of invertebrates,  
the Mesozoic Era (the middle life) is the age of reptiles 
the Cenozoic Era (recent life) is the age of mammals.  

 

• Is also known as . 
• It is the time scale which indicates the sequential order of geological 

events.  

• Geological time scale started with the age of the earth (4.7 billion 

years).  

• It is broken in to four levels of detail: 



 Eons are the intervals represented.  

 There are four of them:  

 for which there is 

 (for ), which offers little evidence of life 

and surface conditions that were not yet Earth _like; 

 ( ), in which conditions became Earth_ 

like for the most part and in which different life forms 

appear as fossils; and  

 ( ) which has 

and in which we live.  

 Hadean eon- Oldest part of Precambrian Era 

 Archean eon- Middle part of Precambrian Era 

 Praterozoic eon - (the suffix zoic indicates life); primitive 

fossils bacteria, algae and worms are formed. it is the youngest 

part of Precambrian Era 



These geological time divisions basically 

in such characteristics 

as the  

,  

the and  

most important the 

that developed and existed during 

that Era or period.  

Geological time is 

. 



The Earth is believed to have been formed 

approximately ago and the 

earliest forms of life were thought to have 

originated approximately 

ago.  

The first major boundary is defined by what 

was believed at the time to be the first 

appearance of life on earth.  



The 

was termed the 

To describe the geology and history of 

life on Earth, scientists have developed 

the .  

The geological time scale measures 

time on a scale involving four main 

units:  



1 is the smallest unit of time on the 

scale and encompasses a period of millions 

of years.  

2 Chronologically, epochs are clumped 

together into larger units called 

3 Periods are combined to make subdivisions 

called 

4 An is the largest period of geological 

time.  

 



The division of time units in the geological 

time scale is usually 

As such, the geological time categories 

and  





 There are two techniques of knowing the age of rocks: 

Relative and absolute age dating.  

•  Relative dating uses geological evidence to assign 

of fossils. 

• Hence, we can use to know the relative 

age of a rock:  



 If any of the fossils are unique to one of the geologic time periods, 

then the rock was formed during that particular time period.  

• When you find layers of 

rocks in a cliff or hillside, 

.  

• But these two methods 

only give the relative age 

of rocks -

 and 



Also known as 

 The regular rates of decay for unstable, radioactive elements were 

found to constitute virtual “clocks” within the earth's rocks. 

Radioactive elements such as uranium (U) and thorium (Th) decay 

naturally to form different elements or isotopes of the same 

element. 

radioactive element has its own 

 At the end of the period constituting one half-life, half of the 

original quantity of radioactive element has decayed; after another 

half-life, half of what was left is halved again, leaving one fourth of 

the original, and so on. Two of the major techniques include: 

and methods 

 



 One of the most widely used and well-known absolute 

dating techniques is (or ) dating, 

which is 

 This is a radiometric technique since it is based on 

radioactive decay.  

 Cosmic radiation entering the earth’s atmosphere 

produces carbon-14, and plants take in carbon-14 as they 

 Carbon-14 moves up the food chain as animals eat plants 

and as predators eat other animals.  

 With , the uptake of carbon-14 stops.  

 

 



It takes 5,730 years for half the carbon-14 to 
change to nitrogen; this is the half-life of 
carbon-14.   

After another 5,730 years only one-quarter 
of the original carbon-14 will remain.  

After yet another 5,730 years only one-
eighth will be left.  

By measuring the carbon-14 in organic 
material, scientists can determine the date of 
death of the organic matter in an artifact or 
ecofact.  
 



 To understand radiometric dating it is important to understand what isotopes are 

 

 

 

 

 











The relatively 

, 5,730 years, makes dating reliable 

only up to nearly  50,000 years.  

Therefore, C14 is smaller that it can not 

measure more than around 40,000 years 

old fossils as you can see in the above 

graph. 

Hence, other methods or isotopes has to 

be examined. 

For example 



The decay is widely used for dating rocks.  

 Geologists are able to date entire rock samples in 

this way, because

 Leakage of argon is a problem if the rock has been 

exposed to temperatures above 125° C (257° F), 

because the age of the rock will then reflect the 

last episode of heating rather than the time of 

original rock formation.  



is a radioactive isotope of potassium that 
decays into argon-40.  

 The half-life of potassium-40 is 1.25 billion years, far 
longer than that of carbon-14, allowing much older 
samples to be dated.  

 Potassium is common in rocks and minerals, allowing 
many samples of geochronological or archeological 
interest to be dated.  

 Argon, a noble gas, is not commonly incorporated into 
such samples except when produced in situ through 
radioactive decay. The date measured reveals the last 
time that the object was heated past the closure 
temperature at which the trapped argon can escape the 
lattice. K–Ar dating was used to calibrate the 
geomagnetic polarity time scale.  
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The Precambrian Era covers h of the Earth's 

history.  

Due to its  in  and the  of 

 , our  of the 

events is .   

Nevertheless, some general description of the 

main geologic processes can be made.  

 



 The major geologic event of the Precambrian Era was 

. As a result, the land was subjected to 

.  

 This was accompanied by .  

 The result was the formation of huge mountain ranges.  

 In between the orogenic periods and after the last 

orogenesis, there were , which 

finally 

( ) rock surfaces.  

 This “ ” was later (in the Mesozoic and 

Cenozoic Eras) covered by 



Therefore, in most parts of 

are found beneath all 

other rocks, forming the .   

Since, they had been subjected to pressure 

and heat from overlying weight, earth 

movements (folding, orogenesis) and to 

intrusive igneous activity; the original rocks 

(both sedimentary and igneous) were altered 

into metamorphic rocks of varying stages of 

.  



Since these same processes have allowed 

and , the 

rocks are also collectively described as 

. 

The Precambrian rocks are overlaid by 

recent rock formations.  

However, as surface rocks covering % of 

the ; they are 

in the following areas:  



Western lowlands, 

parts of and .  

Gambella, Benishangul-
Gumuz (Metekel and Asossa), western 
Gojjam, western Wellega, Illuababora, and 
Abay gorge.  

Guji, southern Omo, 

and parts of southern Bale and Borena.  

Eastern Hararghe

 



The Paleozoic Era lasted for about 375 

million years.  

The major geological process of this Era was 

.  

The that were formed 

by the were 

subjected to  and  

. 



At the end, the once gigantic mountain 

ranges were reduced to a 

urface. Undulating plain with some residual 

features (inselbergs) here and there was 

formed.  

The sediments were transported southward 

and eastward to form continental (in Africa) 

and marine deposits, respectively.   

Because of the within 

rocks belonging to this Era are 

in the country



This Mesozoic Era lasted for about 155 million 

years.  

 It was an Era of alternate slows 

This process affected the 

.  

At the same time the land was  and 

therefore in the and  in the 

.  



 This phenomenon continued up to Jurassic period.  

 As the shallow sea spread towards the land, 

.  



 The latter is associated with the  

and and of , as the 

.  

 Hence, are considered to have the greatest 

potential for  and  .  

 Through time, compression by the overlying rocks and by 

, the and were compacted 

to form and layers respectively.  

 These are known as the 

layers.  

 They are named after place names in where they 

might have been .  



  In the , the s

and consequently the 

in the Upper 

Jurassic.  

It continued throughout the Cretaceous 

period.  

With the , another process of 

occurred.  

In the country sedimentation ended with the 

deposition of conglomerate 

brought in from the land as the sea receded 

due to 



and at last were laid over the 

.  

 The uppermost layer is known as the 

 By the end of the Mesozoic Era, when the 

, three major sedimentary 

formations were laid and formed upon the 

Precambrian rock surface.   

As transitional formations, gypsum and shale were 

interbedded above and below the Hintalo limestone.   



 The cover % of the 

 Due to the tilting of the landmass during the transgression 

and regression of the sea, and due to the direction of the 

invading and retreating sea, the  and  of the 

Sandstone layers vary in a  -  

direction.  

 The is and in the 

and progressively decreases in  and 

 northwestward.  

 The , on the other hand, is and 

(Upper Cretaceous) in the , while in 

the Northwest it is older and thinner.  



The transgressing sea and Mesozoic sediments 

.  

The was as far as 

, and 

.  

 In most parts of Ethiopia, the Mesozoic rocks are 

overlaid by the .  

As surface rocks, these old marine sediments are 

.   

Other exposures include , and 

along the and 





 The  and  activities that took place in this Era have an 

making of the 

and

 The land was subjected to major geologic events and other geologic processes 

of lesser magnitude but still important. 

  and  of 

 of .  

.  

and  



and 

The uplifting of the whole of the Arabo-Ethiopian 

landmass is a  that 

began in the  and  

.  

This  continued to the  and 

 epoch of the Tertiary period.   

Where the uplifting was of greater magnitude, 

the land was pushed of 

m.a.s.l.  

 



 This occurred during the 

.  

 This uplifting was of an 

character.   

 It was 

anywhere else except in the 

Alpine orogenic belts of the 

Andes.   

 The whole of the 

was 

 in as 

.  

 The was in 

. This  



This immense tectonic force also fractured 

the crust at many places.  

 through 

these .  

The out pouring of this flood of basalt spread 

widely and extensively and covered a large 

part of the Mesozoic sedimentary layer to 

form the Ethiopian plateau surface and 

also the floor of the present-day Rift 

Valley.  

 



At that time the Rift Valley was .  

The mass of lava was so immense, that it formed a 

thick layer of volcanic rocks on the plateau, which 

mounted to more than  meters above sea level 

in the north Central Highlands.  

Where the lava comes out through vents, 

to and 

‟ towering the flat 

basaltic plateau.  



This is known as 

 or  .  

Where it is not dissected by erosion, the 

Ethiopian plateau had flat and nearly 

horizontal surface.  

This is an expression of the peneplained 

Precambrian surfaces, the smothering effect 

of the Mesozoic deposition, and the spreading 

of the Trap series lava over the Mesozoic 

sediments 

 



The formation of the is said to be 

related with the .  

According to the theory, the Rift Valley may be 

lying on the Earth's crust below which lateral 

movement of the crust in 

that caused 

 or  on the sides of the 

As the , the 

to form an 

known as the 

(see figure below).  





The major faulting movement probably 

began in the and

But the , affecting the whole 

, including that of 

and the took place in 

the 

Rifting and faulting, however, continued all 

the time throughout the Pliocene and even 

the Pleistocene Epochs  



 The and were  as a 

result of the and of the that 

them.   

 At the same period (Pliocene), the 

(including the ) was allowing 

the to .  

and , later (Pleistocene) 

and the of the 

, allowing much of the water to evaporate.  

 As a result, .  

 During the same period, the area between the 

 and the was  to form the 

. 



 The is part of the 

that extends from  in the 

 to in the south, for a distance 

of about kilometers.   

• Of these km is 

and km in 

and 

the 

of the is the 



 The  is the 

 There are , , , 

, and .  

• The , the  

 , and 

 

meet and form the 

of the where the 

lies about 

below sea 

level.  

• The formation of the  and the  of 

the  from the  of  also took 

place during the 



The has the 

following :  

It divides the into two.  

It separates the from 

It causes the , 

and the .  

It creates and on 

which the are .  



 and are not only 

limited to the Rift Valley.  

For example, 

have in the .   

However, the formation of Lake Tana had 

been accentuated by so that 

lava flow in the southeast had dammed part 

of the rim to deepen the basin.  

Faulting in other places had a structural 

control along some part of the river courses.  



and  

They are that took place 

.  

 This occurred in the Pliocene-Pleistocene Epochs.  

 This is a and 

that the 

• It occurred in the form of 

and .  

• This activity was  

 and the 

, where the 

lava covers an area of more than 

3,000km2.   



and are more extensively 

developed in the .   

latter phenomenon is also widely manifested in the 

, especially in its northern section.  

 Some of the eruptions have occurred in the last few 

hundred years.  

 Because of their recent occurrence, the Aden volcanics 

have relatively well-preserved and visible 

.  

 The basic volcanic features of the Aden series include the 

following:  



 Numerous and freshly preserved 

, many of which have 

explosive craters.   

 Some of these are active Dubi, Erta 

Ale, Afrera etc. Of these, Erta Ale is 

the most active volcano in Ethiopia.   

   and , 

some of which are semi-dormant 

(Fantale, Boseti-Gouda near Adama, 

Aletu north of Lake Ziway, Chebbi 

north of Lake Hawassa etc.).  

and 

some of which are very 

recent.  

 



During the Quaternary period of the Cenozoic 

Era, the Earth experienced a 

This was the time of the last 

and and the time of 

the “ ” in .  

The the 

 and the were 

in the .  



The resulted in 

; were and .   

They carried a lot of water and sediments.   

 and  became  and 

.   

Many were  and  much area and 

even merged together. 

For example, ; ; 

; ; and and the 

nearby  and marsh basins  

huge lakes.  



After the “ ”, the  

became and .  

Thus, it 

that the of the .  

Today, there are of 

continental origin around many of the 

Ethiopian lakes, river valleys and lowlands.  

According to the and of 

and these 

deposits are divided as follow: 



Deposits on former 

, and depressions.  

Deposits on the 

, both in plateau, 

foothills etc.  

and 

These are occurred on , 

such as Bale and Kaka Mountains.  

Are  deposits

and Deposits on  

and 



are mainly found in the 

(Afar and Lakes Region), , 

, and parts of 

Generally, the 

as well as , and  

 


