
• Earthquake is a sudden shaking or vibration of the earth‘s 

surface that follows a release of energy in the earth‘s crust

• Thousands of earthquakes occur every  year, most earthquakes 

cannot be felt without sensitive instruments

• Causes of earthquakes:

– Tectonic earthquakes, realtive movements of earth crust

– Explosions – nuclear or chemical

– Volcanic earthquakes



Earth‘s interior structure

• Earth has three concentric layers; core, mantle and Crust
• There is variation in densities between the different layers
• There are two outermost boundaries of the earth in terms of 

material strength; lithosphere and asthenosphere



Cross-section of outermost part of earth

• The lithosphere is rigid and relatively strong, it is formed of crust 
and outermost part of matle

• The asthenosphere lies below lithosphere , which forms the weak 
part of mantle

• Lithosphere floats over asthenosphere



Earth is in constant motion!

• Earth is on constant motion driven by heat
• Source of heat is the radioactivity within the core
• Temprature gradient across earth layers sets up a flow of heat – heat transfer 

by convection.
• Convection currents cause movements
• Movement withing asthenosphere  creats movement in lithosphere, 

(lithosphere plates- tectonic plates)



Seismicity of the world: tectonic earthquakes are caused by 
the sudden dislocation of large rock masses along 
geological faults within earth‘s crust



• We are situated along the DEAD SEA Transform (DST), which is 
a tectonically active plate boundary separating the Arabian 
plate and the Sinai sub-plate. 



 

• The DST has been 
generating intensive 
earthquake activity 
affecting region, 
including the 
destructive Ms 6.2 
earthquake in 1927 and 
the major Mw 7.2 
earthquake by 1995.



Terms:

• Hypocenter (focus): location from which 
seismic waves start

• Epicenter: projection on the surface of the 
earth directly above hypocenter

• Shallow earthquakes: these earthquakes 
happen when hypocenter are within the crust 

• Deep earthquakes are located in the mantle

• Seismic waves: waves of energy that travel 
through the earth, and are a result of an 
earthquake



Seismic waves:

• The stored strain energy of deformation in the rupture zone is 
released by the earthquake

• This energy is tranformed into heat (friction) and into kinetic 
energy (seismic waves)

• The seismic waves are a combination of different types

– Body waves - fastest
• Longitudinal waves (P waves)

• Shear waves (S waves)

– Surface waves - slowest
• Rayleigh waves 

• Love waves



Types of seismic waves

P wave        Fast

S wave         Intermediate

Surface                                                                       Slow
waves



Erathquake measurement:



Intensity:



Different intensity scales:



Magnitude: General comparision




