Plate Tectonics / W¢ faadf<®t




Different layers of the Earth

Continental crust

Crust

Lower mantle

Outer core

Inner core



Different layers of the Earth

Continental crust

outermost layers of
Earth's structure

Lithosphere

Lower mantle “molten rock |

*much hotter i
*moves like fluid:

-------------

Outer core

Inner core




Plate Tectonics - According to
the theory of plate tectonics, the S e
earth’s lithosphere is broken - N
Into distinct plates which are
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asthenosphere (upper mantle).
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Rates of Plate Movement - The Arctic Ridge has the slowest rate (less
than 2.5 cm/yr), and the East Pacific Ridge in the South Pacific [about 3,400
km west of Chile], has the fastest rate (more than 15 cm/yr).  Indian plate’s
movement during its journey from south to equator was one of the fastest

plate movements.
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Major tectonic plates

1. Antarctica and the surrounding oceanic plate
2. North American plate

3. South American plate

4., Pacific plate

5. India-Australia-New Zealand plate

6. Africa with the eastern Atlantic floor plate

/. Eurasia and the adjacent oceanic plate

g8 faad=eo! wic - 1 3icThiedI Ud 3P IR 3R AERINRIY W
2 I 3AN®I wies gfémft smfveat wie



Minor tectonic plates

Cocos plate: Between Central America and Pacific plate

Nazca plate: Between South America and Pacific plate

Arabian plate: Mostly the Saudi Arabian landmass

Philippine plate: Between the Asiatic and Pacific plate

Caroline plate: Between the Philippine and Indian plate (North of New Guinea)
Fuji plate: North-east of Australia.
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Divergence forming Divergent Edge or the Constructive Edge « As the
name itself suggests, in this kind of interaction, the plates diverge [move
away from each other]. « Mid-oceanic ridges are formed due to this kind of
interaction. Here, the basaltic magma erupts and moves apart °
Earthquakes (shallow focus) are common along divergent edges. * The
sites where the plates move away from each other are called spreading

sites.
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Convergence forming Convergent Edge or Destructive Edge ¢ In this
kind of interaction, two lithospheric plates collide against each other » The
zone of collision may undergo crumpling and folding and folded mountains
may emerge. ¢ This is an orogenic collision. Himalayan Boundary Fault is
one such example. « When one of the plates is an oceanic plate, it gets
embedded in the softer asthenosphere of the continental plate and as a
result, trenches are formed at the zone of subduction.
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Transcurrent Edge or Conservative Edge or Transform Fault « Formed
when two plates move past each other. ¢ In this kind of interaction, two
plates grind against each other and there is no creation or destruction of
landform but only deformation of the existing landform. [Crust is neither
produced nor destroyed as the plates slide horizontally past each other]. « In
oceans, transform faults are the planes of separation generally
perpendicular to the midocean ridges.
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Himalayas
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Volcanism A mountain or hill having
a crater or vent through which lava,
rock fragments, hot vapour, and gas
are or have been erupted from the
earth's crust.
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Types of volcanos - there are 3 types of volcanos
1. Active

2. Dormant

3. Extinct
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Causes of Volcanism ¢ The chemical reactions of radioactive substances deep
within the interior of the earth generate tremendous amount of heat. Some heat is
already present in the form of residual heat (heat captured at the center during
earth’s formation) is already present at the earth’s interior.

* There is a huge temperature difference between the inner layers and the outer
layers of the earth due to differential amount of radioactivity. This temperature
difference gives rise to convectional currents in the outer core as well as the
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* At the convergent boundary, the subduction of denser plate creates magma at high
pressure which will escape to the surface. Because of high pressure, the magma and
gases escape with great velocity as the pressure is released through eruptions.
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Earthqguakes An earthquake is the shaking or trembling of the earth’s
surface, caused by the sudden movement of a part of the earth’s crust.
They result from the sudden release of energy in the Earth's crust that

creates seismic waves or earthquake waves.



Focus ¢« The place of origin of an
earthquake inside the earth.

Epicenter « Point on the earth’s surface
vertically above the focus. « Maximum
damage is caused at the epicenter. Wave
Velocity « 5 to 8 km per second through the
outer part of the crust but travel faster with
depth.

Isoseismic Line ¢ Aline connecting all
points on the surface of the earth where the
Intensity Is the same.
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Causes of Earthquakes - « Most earthquakes are causally related to
compressional or tensional stresses built up at the margins of the huge
moving lithospheric plates.

* The immediate cause of most shallow earthquakes is the sudden release
of stress along a fault, or fracture in the earth's crust.

* Volcanic activity also can cause an earthquake but the earthquakes of
volcanic origin are generally less severe and more limited in extent than
those caused by fracturing of the earth’s crust.



* Plate tectonics: Slipping of land along the fault line along, convergent,
divergent and transform boundaries cause earthquakes.

Some Earthquake inducing human activities
* Deep mining ¢ Underground nuclear tests * Reservoir induced seismicity
(RIS)



* Extraction of fossil fuels * Groundwater extraction ¢ Artificial induction ¢ In
fluid injection, the slip is thought to be induced by premature release of

elastic strain, as in the case of tectonic earthquakes, after fault surfaces are
lubricated by the liquid.



Seismic Waves or Earthquake
Waves ¢ The slipping of land
generates seismic waves and
these waves travel in all
directions.

Earthquake

Types of Seismic Waves » Velocity
Earthquake waves are basically of
two types — body waves and Sold> Liguics s

surface waves.
* Body waves are generated due
to the release of energy at the
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“It is impossible to PREDICT an
Earthquake”
















