
Structure of the Earth 
 

1. Geomorphology:  Its the science of studying the structure and changing land 
forms. 

 
2. Two forces are responsible for the changes on the Earth’s surface. 
 

2.1. Crustal forces: They have their origins inside the Earth’s crust. 
 
2.2. Surface forces: They affect the Earth’s crust from the outside. 
 

3. The structure of the Earth. 
 

3.1. The internal structure of the Earth 
 

3.1.1. The crust 
    
   It is the outer layer of the Earth. 
   It consists of relative low density, brittle material. 
   It is between 5km and 50km thick. 

  The continents are composed of mainly silica and aluminium and  
  the material is therefore called sial. 
  Extending under the sial and forming the ocean floor is a basaltic  
  layer. 
  It is made up of mainly silica and magnesium and is called sima. 

    
  3.1.2. The Mohorovocic discontinuity 
    
   It is the boundary between the crust and the mantle. 
   It is not a layer but a sharply defined surface of contact between the  
   crust and the mantle. 
   It affects the speed at which earthquakes travel. 
    
   3.1.3. The mantle 
    
   Below the crust there is a change of density and chemical  
   properties. 
   It consists of iron and magnesium silicas. 
   It has temreatures of up to 1 600°C. 
   The rigid upper mantle is about 1 000km thick. 
   The more viscous lower mantle is about 1 900km thick. 
   The material in the mantle is liquid and it moves slowly in  
   convection currents caused by different temps in the mantle. 
    
  3.1.4. The core 
    
   The liquid outer core is about 2 100km thick. 
   It consists of molten iron and nickel at temps between 2 000°C and  
   5 000°C. 
   At about 5 000km below the crust there is a solid inner core. 
   The inner core is a sphere of about 2 740km in diameter. 
   Its three times as dense as the crust. 
 
 
 
 



Classification of Rocks 
 

 Rocks consists of different minerals held together. 
 

 In some rocke there are one or two minerals and in other there are numerous 
minerals. 

 

 There are about 2 000 different minerals with many different forms.  
 

 Minerals like slilicon, aluminium, iron, calcium, sodium, potassium, sulfur, 
hydrogen, boron, etc. 
 

 Oxygen is a common element found in rocks. 
 

1. Types of Rocks 
 

1.1 Igneous Rock 
 

 Forms when molten material cooled down and solidified. 

 When magma cools down and solidifies under the surface of the Earth, it 
forms intrusive rocks. 
 

 If it occurs deep beneath the surface, plutonic igneous rocks are 
formed. 

 The deep lying magma is still under high pressure and close to the heat. 

 It cools down slowly. 

 Conditions are favourable for crystals to form.  These rocks have a very 
coarse texture. 

 Examples are granite, diorite and gabbro. 
 

 If magma intrudes rock closer to the surface then cooling is more 
rapid. 

 In the solidification process crystals are also formed, but are smaller. 

 A magnifying glass is need to identify them. 
 

 When molten rock extrudes the surface, then volcanic activity is 
involved. 

 Cooling is faster. 

 Crystal formation is hampered. 

 They are small or even absent. 

 If forced to the surface magma is known as lava. 

 When it cools it forms extrusive or volcanic types of igneous rock. 

 Example is balsalt found in the Drakensberg. 

 It is also called basic rock as it comes directly from magma. 

 About 85% of the Earth’s cruct consist of igneous rock. 
 

1.2 Characteristics of Igneous Rock. 
 

 It has no fossils. 

 It is very hard. 

 It weathers slowly. 

 It forms very fertile soil when it has been weathered. 

 It is used in construction, kitchen tops and tombstones. 

 Precious metals like gold, platinum and silver are found in it. 



 Granite: used for stone walls, facing blocks for buildings, stone chips for 
roads. 

 Dolerite: When it weathers it creates fertile soil. 

 Lava: When it is not too acidic, it provides fertile soil when eroded. 
 

1.3 Sedimentary Rock 
 

 They mainly originate as sediments deposited by wind, water or ice and 
sometimes gravity alone. 

 Other sedimentary rocks are formed by chemical or organic actions. 

 Wind, water and ice has always been agents in breaking up rocks, 
removing the material and depositing it in the oceans or elsewhere on 
continents. 

 It has its origins on the surface. 

 It starts off as loose nmaterial but as the thickness of the increases, they 
are bound by pressure and infiltrating cementing material and becom solid 
rock. 

 They are formed from other rocks.  Igneous, sedimentary or other rocks. 

 They are usually found in layers. 

 Each layer is known as a stratum. 
 

 Classification of sedimentary rocks (How they are formed). 
 

1. Sedimentary rock of mechanical origin. 
 

 Formed by the breaking up of other existing rocks. 

 Rock particles (sand, silt, clay and gravel) are carried away by 
rivers into lakes or seas. 

 There they gradually settle into layers. 

 Over thousands of years, the layer of sediment builds up till its 
hundreds of metres thick. 

 The increasing mass gradually compress the lower layes of 
sediment together. 

 Then they become rock. 

 It may also be formed as a result of wind deposition. 

 In deserts sand heaps may compress the lower layers into rock. 

 Rock formed by the action of wind and water are said to be of 
mechanical origin. 

 Examples are sandstone, shale and conglomerate. 
 

2. Sedimentary rock of chemical origin. 
 

 They are formed when salts dissolve in water. 

 In dolomite some of the calcium carbite is displaced by 
magnesium and calcium magnesium corbonate is formed. 

 Water containing weak forms of acid is also capable of 
dissolving limestone and also dolomite. 

 When it evaporates in underground caverns the prcipitates 
forms stalagmites and stalctites. (Kango caves). 

 Examples: gypsum (plaster of paris is made of this), table salt. 
 
 
 
 



3. Sedimentary rock of organic origin. 
 

 Formed by the remains of plants and animals accumilated on the 
sea floor, in a lake or in a marsh. 

 Organic refers to a living organism. 

 Peat, lignite (brown coal), bituminous coal and anthracite are all 
formed by the remains of plants. 

 Limestone is compacted shells. 

 Oil is found in sedimentary rock. 

 Oil fiels are found in very old sedimentary or metamorphic rocks. 
 
1.4. Characteristics of sedimentary rocks. 

 

 They are deposited in layers called strata. 

 They contain many fossils. 

 They erode easily. 

 They often form fertile soil. 

 They can be folded or bent (fold mountains are formed from 
 sedimentary rocks). 

 Layers are porous and can be penetrated by water. 

 Layers differ from grain size, colour and composition. 

 Coal: sourse for heat and power. 

 Sandstone: used in buildings. 

 Shale: used in making paths ot roads. 

 Salt: Used for domestic and chemical purposes. 

 Crude oil: most important power source in the worls. 

 Makes up 75% of the surface rocks of the Earth. 
 

1.5.  Metamorphic Rocks. 
 

 Rocks that have changed form (metamorphosis). 

 They are either Igneous or Sedimentary rock that were exposes to 
great heat or pressure or both and so their structures were altered. 

 The pressure is most important factor in metamorphosis and is 
called dynamic metamorphosis. 

 When magma is forced upward then heat is the most important 
factor and changes the surrounding rocks.  It is called thermal or 
contact metamorphosis. 

 When both factors play a role in changing rocks it is called regional 
metamorphosis. 

 
 

 Igneous rock and sedimentatary rocks when pressurised or heated 
has equivalent metamorphic rock, eg. 

 Shale becomes slate (pressure); 

 Limestone becomes marble (pressure); 

 Sandstone becomes quartzite (pressure); 

 Soft coal becomes anthracite (pressure); 

 Granite becomes gneiss (heat); and  

 basalt becomes schist (heat). 
 
 
 
 



 1.6. Characteristics of Metamorphic Rock. 
 

 Usually very hard rock. 

 Weathers very slowly. 

 Some , like marble, have very attractive colours and fine features. 

 Most are valued for their appearance, like tiger’s eye. 
 

 Various are used as stone chips inroad surfaces. 

 Slate used for roofing and garden paths. 

 Marble used to beautify buildings and for sculpture. 

 Most contain metals like gold and the rock is called blanket. 
 
 
 1.7. The rock cycle. 
 

 The rock cycle details the process where rocks are formed by 
magnetic processes (igneous rocks); 

 The how these rocks are changed through heat and pressure into 
metamorphic rocks; and 

 These rocks change through weathering and deposition into 
sedimentary rock. 

 These rocks are eroded and carried to the ocean floors. 

 Here they are carried by plates to crustal boundaries where they 
are taken into the crust to join the magma or they are compressed 
to form part of the crust. 

 The cycle then begins again. 

 Starting in the mantle and ending up in the mantle again. 
 

 The ROCK CYCLE details the fundamental changes that occur in 
rock from a molten (magnetic) state, to crystallisation (Igneous 
rock) to erosion and deposition (sedimentary rock) to 
compression and metamorphism (metamorphic rock) back to a 
molten state again. 

 
 


