
EARTHQUAKES 

 

Definition: Earthquakes are a series of Earth tremors or movements of great or 
small intensity in the Earth’s crust. 

 

1. How and Where do Earthquakes occur: 

 

1.1 Earthquakes are most often caused by sudden movements of the Earth’s 

crust. 

1.2 They usually originate at depths between 8km and 30km. 

1.3 These movements are caused by volcanic eruptions and movements of 

the tectonic plates. 

1.4 The area in which an earthquake originates is called a FOCUS. 

1.5 The focus is where the fault occurs and it can be several kilometres in 

length. 

1.6 The area immediately above the focus is called the EPICENTRE. 

1.7 This is the point from which the shock waves spread over the Earth’s 

surface. 

1.8 When an earthquake occurs under the sea, it might cause a violent 

movement of the water, which forms a tsunami. 

1.9 Tsunami is a Japanese word meaning wave. 

1.10 Tsunamis can be hundreds of kilometres long and over a 100 metres high 

and they can travel at very high speeds over long distances.  

 
Figure1 - Earthquake and Volcanic Zones 

 

 



Figure 2 - Earthquake 

 

 

2. The Relationship between Earthquakes and Tectonic Forces: 

 

2.1 Plate tectonics are the continuous movements of the tectonic plates. 

2.2 The tectonic plates are the outermost part of the Earth’s crust. 

2.3 These are the motions that cause volcanic eruptions and earthquakes. 

2.4 The surface of the Earth is made up of a number of large tectonic plates. 

2.5 The plates move very slowly. At about the same rate that a human’s nails 

grow. 

2.6 These slow movements are caused by convectional currents within the 

mantle below the crust. 

2.7 They don’t all move in the same directions and often collide or move 

laterally along each other. 

2.8 This causes a tectonic environment that makes earthquakes frequent. 

2.9 Most of the earthquakes occur on faults near plate margins. 

2.10 Most earthquakes occur near plate boundaries and they seldom occur the 

stable interior of plates. 

 

 

 

 



Figure 3 – Tectonic Plates 

 

  

3. Measuring and Predicting Earthquakes: 

 

3.1 The vibrations (shock waves) produced by earthquakes are detected, 

recorded and measured by instruments called seismographs. 

3.2 The zigzag lines made by the seismograph are called seismograms. 

3.3 A seismogram reflects the changing intensity of the vibrations of the 

ground underneath the seismograph. 

3.4 This data provides the time, epicentre, focal point and type of faulting that 

occurred’. 

3.5 It can also estimate how much energy was released. 

3.6 All the places that experience the same level of intensity of shock waves 

are joined by isoseismal lines. 

3.7 There are two types of vibrations produced by earthquakes:  surface 

waves and body waves. 

3.7.1 Surface waves travel along the Earth’s surfaces.  They have the 

strongest vibrations and cause the most damage done by 

earthquakes. 

3.7.2 Body waves travel through the Earth. There are two types of body 

waves:  compressional waves and shear waves. 

3.7.2.1 Compressional waves can travel through the Earth’s 

molten core.  They travel at great speeds and 

normally reach Earth’s surface first.  They are also 

called Primary waves or P-waves.  They push tiny 

particles of Earth’s material directly ahead of them or 



displace the particles directly behind their line of 

travel. 

3.7.2.2 Shear waves do not travel rapidly through Earth’s 

mantle or crust.  They are called secondary waves or 

S-waves.  They displace material at right angles to 

their path.  They are sometimes called transverse 

waves. 

3.8 A Richter scale is used to compare the relative intensities of earthquakes 

based on instrumental records. Making allowance for the distance from 

the epicentre. 

3.9 The goal of earthquake prediction is to give early warnings of potentially 

damaging earthquakes to allow appropriate response and to minimise loss 

of life and property. 

3.10 Scientists predict earthquakes in two ways: by studying the history of large 

earthquakes and the rate at which strain accumulates in rocks. 

3.11 An earthquake’s destructive power depends on two factors: the magnitude 

and the local geological conditions. 

3.12 These factors include the focal depth, the distance from the epicentre and 

the design of buildings and other structures. 

3.13 There is no accurate way to predict earthquakes but it is vital to 

understand them.  Populations are growing and people and development 

are encroaching upon areas susceptible to earthquakes. 

3.14 With better understanding, we can reduce loss of life and damage to 

property. 

 

Figure 4 – Surface and Body Waves. 

 

 



Figure 5 – Compressional – and Shear Waves 

 

 

4. The Impact of Earthquakes and Tsunamis: 

 

 4.1 Earthquakes and Tsunamis strike suddenly and without warning. 

4.2 Identifying and planning hazards ahead of time can reduce loss to life and 

property. 

4.3 Repairing deep plaster cracks in ceilings and foundations, anchoring 

overhanging fixtures and building in accordance with seismic regulations, 

can reduce the impact of earthquakes and tsunamis. 

4.4 They affect humans in many different ways.  They can cause disease, lack 

of basic necessities, loss of life, loss of property, higher insurance 

premiums, damage and collapsing of buildings and other infrastructure 

(roads and bridges). 

4.5 People often experience the following problems: 

 4..5.1 Health and sanitation; 

 4.5.2 Shortage of food; 

 4.5.3 Fires; 

 4.5.4 Landslides; 

 4.5.5 Destruction of property; 

 4.5.6 Destruction of infrastructure; and 

 4.5.7 Loss of life. 

4.6 To minimise the damage: 

 4.6.1 Specially strengthened buildings are constructed; and 

 4.6.2 Some less affluent people build with wood and flexible material; 

 



Figure 6 – Damaged caused by an Earthquake 

 

 

Figure 7 - Tsunami 

 

 

Figure 8 – Damage caused by Tsunamis 

 

 



5. Strategies to reduce the Impact of Earthquakes: 

 

 5.1 Building specially strengthened buildings; 

 5.2 Building with wood and other flexible materials; 

5.3 Educating people especially children; 

 5.4 Establishing radio stations that deal with emergency information; 

 5.5 Have disaster supplies like food and water ready for emergencies; and 

 5.6 Have a first aid kit with essential medicines ready. 


