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Geomorphology part 1(Origin of Earth) 

 What is geomorphology? 

 The word geomorphology derived from Greek word: Geo = Earth, morfe’, = form and logos = 

study – The scientific study of landforms and the processes that shape them. 

 We can define it as “General configuration of the earth’s surface in term of classification and 

description of the nature, origin and development of landforms and their relationships to 

underlying structures and the history of geologic changes” 

 By examining the above definition we can classify geomorphology in to – 

i. Processes or functional Geomorphology  

ii. Historical Geomorphology  

 Therefore geomorphology studies “form, processes and history about earth.” 

Importance of studying Geomorphology 
Studying geomorphology has a great role. Some of the importances of studying geomorphology are: 

 Remote sensed scientific studies  

 Soil science  

 Agricultural studies  

 Soil erosion protection mechanisms 

 Rehabilitation projects 

 Geology  

 Petrology  

 Evolutionary studies  

 For prediction and forecasting etc. 

 Important topics of Geomorphology 

Important topics of Geomorphology 
The main topics we cover under geomorphology are: 

 Origin of Earth 

 Interior of the Earth: composition and structure 

 Geomorphic process 

 Landforms and features  

 Plate tectonic, Earthquake and volcanism 

Origin of Earth 
 Earth is the part of the solar system. Although it is the most studied planet, it cannot be 

completely understood in isolation. The chemistry of meteorites and sun provide constraints on 

the composition of the bulk of the earth. 

 The widely recognized theory about the origin of the Universe among the scientific community is 

the “Big Bang Theory.” 

 According to this theory “The Universe is the result of the explosion of the matter which has 

extremely high density and extremely high temperature.” 

 The reason for the wide acceptance of the theory by the scientific community is the fact that the 

major parts of the “Universe and Galaxies are still moving apart at a tremendous speed.” 
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The Big Bang Theory in brief 
 Some 10 to 20 billion years ago, all the matter in the known universe concentrated in to a point 

of extremely: 

1. High(maybe infinite) density  

2. High(maybe infinite) temperature 

 These unbelievably super dense matters sometimes nicknamed the “Cosmic egg.” 

 Nobody knows – how it was formed and what event occurred prior to its formation. 

 The explosion destroyed the mass and all the matters were thrown into space in all direction. 
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 The explosion was so great that matter of the cosmic egg was reduced to sub-atomic particles, 

which soon reassembled to form only two elements hydrogen and helium.  

 The universe, shortly after explosion, comprised an expanding cloud of gases composed of 

nearly: 73% of hydrogen and 27% of helium. 

 The expanding cloud gradually lost its homogeneity as it was drawn in to many smaller clouds, 

each held together by it own gravitational attraction. 

 Within these gas clouds gravity produced much denser and more localized concentrations of gas. 

 As these smaller gas clouds concentrated, their central cores were gradually heated by 

compression. 

 When a temperature of approximately 11 million degree Celsius was reached, thermonuclear 

fusion was spontaneously initiated, and stars were born. 

 The common thread of all cosmogonic theories is that the planets formed from dispersed material 

that is from a protoplanetary nebula. 

 The modern and widely accepted theory is the “Solar Nebular Disk Model” (SNDM) – 

proposed by Vicktor Safronov in his book “Evolution of the protoplanetary cloud and 

formation of the Earth and the planets” – which was translated in 1972. 

 According to this theory sun initially possessed a uniform gas dust nebula. The nebula evolves in 

to a torus and then in to a disk. 

 

 Like other planets, Earth was initially formed as Protoplanet by and accumulation of dust and 

large sized material. Due to further collisions with debris Earth mass increased and the released 

gravitational energy increasingly heated the Earth – initially Earth was liquid.  

 The denser siderophiles (iron-loving elements) were enriched in the Earth core, whereas the 

lighter lithophilic (rock- loving) elements were pushed to the planet outer areas.  

 As a result, the Earth comprises an iron – rich core and a silicate-rich mantle and crust. 

 The Hadean was the first stage of Earth’s development, covering a period from 4.7 to 4 billion 

years ago. In this phase Earth was subjected to frequent collisions with meteorites.  

 The moon was formed approximately 4.5 billion years ago, probably due to a collision of the 

Earth with a very large body. Since then, the moon’s mass slow down the Earth’s speed of 

rotation. 

 A day on Earth in early “Precambrian” lasted only around 8 hours.  

 The moon creates the preconditions for a constant seasonal climate and the occurrence of stable 

climate zone on Earth.  

 The primordial atmosphere consisted mainly water vapour (H2O- 80%), Co2  - 20% and some 

amount of H2S, NH3, CH4.  
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 Prior to around 4.2 billion years ago surface temperature of Earth sank below 100ºC. The 

earth crust subsequently solidified and liquid water first appeared.   

 The Earth’s oceans were formed within 500million years from the formation of the Earth.  

 The chemical evolution started in the Archean and life appeared around 3.8 billion years 

ago.  


