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What is a subduction zone?

Ocean-continent subduction
Magmatic

arc
Forearc— backarc

Flexural

Mantle
wedge
Sub-lithospheric
mantle

Ocean-ocean subduction
Magmatic
orearc € backarc

Remnant arc

Flexural -

Sub-lithospheric
mantle



Eurasian plate e

Q
s ———
Gl IO

1.7
]

.
— W
aN

Philippine
plate

s

Australian
plate

Antarctic
plate

Pacific
plate

1.7

North

American

<0 plate

<18

Nazca plate
68

12V

Antarctic
plate

Caribbean
plate

African
plate

South
American
plate

Eurasian
plate

27
Arabian

plate
4.2

Indian
plate

Antarctic plate

Subduction =

Incipient

Ve
10.0 cm/yr

subduction

Divergent ———  coyision
Transform ifi
Undifined \

convergent

(]




They move!
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How they work?
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How they look |
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When did they start?
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How do they start?
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Relevance

HOW PLATES MOVE

Additional evidence of mantle dynamics from sources such as seismic tomography have allowed us to develop our understanding better of the mechanisms that move
plates. It seems, rather than being carried along passively like rafts on huge convection cells in the mantle, that the plates themselves appear to be the main cause of
the convection system of our planet — mantle convection not only includes the plates, but is primarily driven by them.

The loss of heat from the lithosphere over time causes it eventually to become cold and dense enough to have negative buoyancy. This allows it to sink into the
warmer and more ductile asthenosphere. This drags the surface plates by slab pull, which appears to be the main force responsible for plate movement. This, in turn,
creates tension forces elsewhere on the plate (such as then Mid-Atlantic Ridge), thinning it and causing passive convectional upwelling of the hotter mantle rock in
response to the movement of the plates above (the convection seems to be an induced upwelling). This forms the ridge which slides away laterally as it cools, pushing
the plates apart by ridge push and contributing to the process of slab pull to move the plates. The solid but ductile rock of the asthenosphere does flow, but the

movements there seem to be mostly induced movements by the movements of the plates (kind of like how a paddle pushes water around it as it moves through the
water.

SLAB PULL RIDGE PUSH
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Seismicity
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Fig. 15. Worldwide distribution of all earthquake epicenters for the period 1961 through 1967 as reported by U. 8. Coast and Geodetic Survey [after

Barazangs and Dorman, 1968). Note continuous narrow major seismic belts that outline aseismic blocks; very narrow, sometimes steplike pattern of belts of

only moderate activity along zones of spreading; broader very active belts along zones of convergence; diffuse pattern of moderate activity in certain continen-
tal zones.
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Volcanoes
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Some misconception about subduction zones

* Subduction is driven by the density difference between plates
* Itis always the denser plate that sinks
* Plates are destroyed at subduction zones

* Subduction zones are compressive plate boundaries



Thank you!
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