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Plate Tectonics

Theory provides a unified explanation of
~arth’s major surface processes.

Within plate tectonics framework, geologists
can explain the distribution of earthquakes,

volcanoes, and mountains.

» Plate tectonics provides explanations for past
distributions of plants and animals.




¢ ' First proposed his continental drift
“ hypothesis in 1915.

@~ » Published “The Origin of Continents and
Oceans”.
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Unfortunately, this was in idea before its
time.

Lontinental Drift Hypothesis:

' Supercontinent called “Pangaea” once existed. From 200
million years (Ma), it started to break apart into smaller
tontinents. They continued drifting till present position
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8. 150 Milion Years
Juassic Period) e
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pporting Wegener Hypothesis

Fit of continents along their coastlines (the jigsaw
nuzzle system).

~ossil evidence (mesosaurus and glossopteris).
Rock type and structural similarities.

Paleoclimatic evidence (glaciation).
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» No mechanism capable of moving continents across
the globe.







Similar Fossils

Mesosaurus
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Continental Drift Hypothesis
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Wegner's hypothesis was correct in principle, but
contained incorrect details.

* No mechanism capable of moving continents across
the globe.

» Wegner suggested continents broke through the
ocean crust, much like icebreakers.

' His hypothesis was disapproved; few scientists
nsidered his ideas plausible and continued the




olate Tectonics : The new para

ctonicsis the theory that
sroposes that Earth’s outer shell
consists of individual plates that
nteractin various ways and thereby
produce earthquakes, volcanoes,
mountain and crust itself.

» J. Tuzo Wilson (1908-1993): Canadian
physicist turned geologists; published
the theory of plate tectonicsin 1965.

indescribed the three types of
et mmed bt bl cnlid




consists ot individual plates that
‘eractin various ways and thereby
roduce earthquakes, volcanoes,
mountain and crust itself,

J. Tuzo Wilson (1908-1993): Canadian
physicist turned geologists; published
the theory of plate tectonicsin 1965.

» Wilson described the three types of
plate margins and how the solid
blocks of Earth’s outer shell moved

relative to one another.
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. Plate houndaries

- All major interactions among individual plateso
along their plate boundaries.

- Types of plate boundaries

» Divergent (constructive margins)

y» Convergent (destructive margins)

Transform fault (conservative margin)

h plate is bounded by a combination of the thre
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along their plm L ndarlu..

Tvpesof plate boundaries

Ivergent (constructive margins)
. Convergent (destructive margins)

» Transform fault (conservative margin)

» Each plate is bounded by a combination of the three typ
f boundaries.

Ite boundaries can be created in response tc
5in the forces acting on these rigid slabs.




?late Tectonics : Earth Major Pl:

Jivergent Plate Boundary: Two plates move apart,
resulting in up welling of material from the let

create new seafloor.
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“late Tectonics : Earth Major Plaf

Divergent Plate Boundary:

L. Riftvalley: Along, narrow trough bounded by normal
faults. It represents a regions where divergence is takinj
place.
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2. Ce
A linear zone
along which
continental
lithosphere
stretches and pull

apart. Its creation
marks the
eginning of a
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Plate Tectonics : Earth Ma]

. Divergent Plate
Boundary:

2. Continental Rift:
A linear zone
along which
continental
ithosphere
stretches and pull
art. Its creation
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Plate Teclzonlcs Earth N

Convergent '(con = together, Sometl
vergere = to move) Plate “Subductionze

Boundary: A boundary in

which two plates move Tia qql:
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overriding plate, eventually

to be reabsorbed into the

L mantle. It can also involve
he collision of two

nental nlates to create 'l‘i
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which two plates move

together, resulting in
oceanic lithosphere being
thrust beneath an
overriding plate, eventually -
to be reabsorbed into the

S o
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mantle. It can also involve
the collision of two

continental plates to create
a mountain system,










“late Tectonics : Earth Major Plat

Convergent Plate Boundary:
A. Oceanic-Continental Convergence

Where a dense oceanic plate collides with a les ;
continental plate, the oceanic plate is typically thrust
underneath because of the greater buoyancy of the
continental lithosphere, forming a subduction zone
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Plate Tectonics : Ea

Convergent Plate Boundary:
5. Oceanic-Oceanic Convergence

» Two oceanic slabs converge, one descends beneal
the other.

a Often initiate volcanic activity by the same
mechanism that operates at oceanic-continents
oundaries.

ic arcs or volcanic island arcs: voicano
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» Convergent Plate Boundary:
H. Oceanic-Oceanic Convergence

+ Two oceanic slabs converge, one descends beneat
the other.

s Often initiate volcanic activity by the same
mechanism that operates at oceanic-continental pla
boundaries.

Jolcanic arcs or volcanic island arcs: volcanoes
erges as islands (Japan, Aleutian islands, Tong
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ntinental-Continental Convergence

s LContinues subduction can bring two continents
together.
B Less gense, buoyant continental thosphere
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. Convergent Plate Boundary:

. Continental-Continental Convergence

» Continues subduction can bring two continents
together.

s Less dense, buoyant continental lithosphere doesn
subduct. |
_Results in a collision between two continental blOCKS

rocess mqums great mountains (Himalayas, A
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