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1 The continents fit together like a
puzzle

2Messosaurus fossils appear in South
America and Africa in relatively the

sdime dred

3. The Tethys Sea was shallow and
warm.

4 Glossopteris fossils were discovered
in all areas of the supercontinent.






LITHOSPHERE
ASTHENOSPHERE




mid-ocean
rdge

\‘——)

subduction subduction

)

p=

[
S
oY
-




Asthenosphere
The asthenosphere (averaging 80-200 km) lies beneath the lithosphere. Unlike
the rigid and brittle properties of Earth’s crust,

the asthenosphere behave soft and plasticky.

In fact, this fluid property is what provides the necessary lubrication for plate
tectonics.

So, the crust sits on top of the asthenosphere, which is part of the upper
mantle.

Then, it’s carried enormous distances through a process called “continental
drift”.



the Ocean
Floor

arth’s oceans are thousands of kilometers wide. To show the width

of the ocean floor in this illustration, the vertical and horizontal
cales are not the same. The vertical scale, showing depth, has been
tretched. The horizontal scale, showing distances, has been squeezed.
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Volcanic island

When volcanoes on the ocean
floor erupt, they can create
mountains so high that their
peaks break the surface of the
ocean. As the lava cools and
hardens, an island forms.
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Mid-Ocean ridge

The mid-ocean ridge consists
of many peaks along both
sides of a central valley. This
chain of undersea mountains
runs all around the world.

Continental slope

A steady incline marks the
continental slope. Continental
slopes in the Pacific Ocean are
steeper than those in the
Atlantic Ocean. Note: Because the
vertical scale is exaggerated, the
continental slope in this illustration

appears steeper than it really is.

Continental shelf

This gradually sloping area
borders each continent. Its
width varies from just a few
kilometers to as much as
1,300 kilometers from shore.
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Divergent Plate Boundary

Oceanlic crust - MOR Continental crust
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Until the 1990s, the main plate-driving force had been thought to be mantle convection,
but the views of geoscientists were changing,

two other forces were also being considered:

Slab pull —where plates become pulled down into the mantle (subducted) because the subducted parts

are more dense than the mantle material below, and so sink down — pulling the rest of the plate behind
them; this is called the slab-pull mechanism.

Ridge push — when new plates are formed at divergent plate margins in the oceans, the new plate
material is hot, and less dense that the surrounding area and so it rises to form oceanic ridges.

The newly-formed plates slide sideways off these high areas, pushing the plate in front of them — called the
ridge-push mechanism.



Most recent evidence shows that:
e slab pull is the main plate-driving mechanism;
e ridge push can have an effect where slab pull is not the main plate driver;

e there is little or no evidence that convection currents in the mantle move plates
(apart maybe from some very small plates in unusual circumstances).
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