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Lecture 1: Basic Seismology

Introduction

The Causes of Earthquakes
Plate Tectonics

Seismic Waves
Seismographs

The Size of an Earthquake 1 Intensity and Magnitude



What is Earthquake ?

A Shaking and vibration at the surface of the earth resulting from underground movement along a
fault plane or from volcanic activity

A An earthquake is the result of a sudden release of energy in the Earth's crust that creates
seismic waves

A An earthquake is a sudden and sometimes catastrophic movement of a part of the Earth's
surface.
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Types of Earthquakes

A EQs can be classified by their mode of generation as follows:

A Tectonic Earthquakes

o The most common earthquakes

o Produced when rocks break suddenly in response to the various geological (tectonic) forces
A Volcanic Earthquakes

o EQs that occurs in conjunction with volcanic activity

o EQs induced by the movement (injection or withdrawal) of magma
A Collapse Earthquakes

o Small EQs occurring in regions of underground caverns and mines

o Caused by the collapse of the roof of the mine or caverns

0 Sometimes produced by massive land sliding
A Human cause explosion earthquakes

o Produced by the explosion of chemical or nuclear devices
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The Causes of Earthquakes
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In ancient Japanese folklore, a giant catfish (Namazu) lives in the mud beneath the earth. It is guarded

by the god Kashima who restrains the fish with a stone. When Kashima let his guard fall, Namazu
thrashes its body, causing violent earthquakes.
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The Causes of Earthquakes

In 1891, a Japanese seismologist, Prof. B. Koto, after careful study of the Mino-Owari
earthquake noted,
Anlt can be confidently asserted that the sudde

of the earthquake. o

This finding was the start of common
acceptance that fractures and faults were
the actual mechanism of the earthquake and
not its results, and was the basis of the
development of the seismology.
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Ground Failure by Lateral Fault Movement

Kocaeli (Turkey) Earthqua_ke (1999)
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The Causes of Earthquakes

A Shortly after the San Francisco earthquake of 1906, an American geologist, Harry Fielding
Reid, investigated the geological aftermath.

A He noticed that a displacement of nearly 6 meters had occurred on certain parts of the San
Andreas fault which runs under San Francisco, and he proposed the theory that strain had
been building up over a long period of time and suddenly released in the EQ.
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nlt 1 s 1 mpossible for rock to rupture with
than it can endure. We concluded that the crust in many parts of the earth is being slowly
displaced, and the difference between the displacements in neighboring regions set up
elastic strains, which may become larger than the rock can endure. A rupture then take
place, and the strained rock rebounds under its own elastic stresses, until the strain is

largely or wholly relieved.

When a fault ruptures, the elastic energy stored in the rock is released, partly as heat and
partly as elastic waves.

In the majority of cases, the elastic rebound on opposite sides of the fault are in opposite
directions.

This Is known as the elastic rebound theory.
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Four Basic Types of Faults

Fault: Afaultis a fracture along which the blocks of
crust on either side have moved relative to one
another parallel to the fracture.

Dip Slip (normal or thrust) Strike Slip (right or left lateral)



