Plate Tectonics
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Freckle Level: 10B
The earth has not always appeared as it does today. Of course,
relatively recent industrial inventions such as highways and
skyscrapers have changed how the world looks. However, there
are geological processes that have been at work for billions of
years that have dramatically altered the face of the planet. The
motion of tectonic plates is responsible for many features that
might seem permanent and unalterable to us now, such as the
creation of massive mountain ranges and the distribution of the
continents.

What are Tectonic Plates?
Tectonic plates are massive plates which make up the outermost
shell of the earth. There are seven or eight major plates and
several minor plates that comprise the earth’s outermost crust,
which is known as the lithosphere. The lithosphere, which is rigid
and about 50 to 100 kilometers thick, lies on top of a layer of
partially malleable molten rock, which allows it to move around.
This underlying layer is known as the as the asthenosphere.
There is still some debate in the scientific community about what
mechanism causes the plates to move.

Subduction is believed to be the primary driving force of plate
tectonics. This theory holds that as new ocean crust ages, cools,
and thickens, it becomes more dense. Because it is more dense
than the asthenosphere below it, the crust sinks into the deep
mantle, dragging the rest of the plate with it, causing one plate to
go beneath another. This process occurs in subduction zones,
and is known as slab pull.

Writing
Skills: Argument, Writing Conventions
Pretend you have just come up
with the theory of plate tectonics.
Write an argument convincing
your peers about the theory, with
evidence.
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Reading
Skills:
RI.1: Explicit Information
RI.2: Summarizing & Main Ideas
RI.1: Explicit Information
Which details from the text support
the idea that the crust of the earth is
always changing? Select two.

Subduction causes new and old
oceanic crust to move up and
down, causing plates to move.

A diagram of the subduction process

Heat from the mantle can cause
breaks in Earth’s crust, which lets
hot magma rise, cool, and make
new crust.
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Another process, which some scientists believe accounts for a
much less significant amount of plate motion is called ridge push.
In ridge push, heat from deep inside the earth causes plate
movement in a process called convection. This heat causes hot,
less dense material to rise, and cold, denser material to descend,
which leads to rifts in the continental crust and pushes plates
away from one another.

There are three main types of
boundaries that separate
tectonic plates.
The east coast of South America
and the west coast of Africa
appeared to ﬁt together.

There are three main types of boundaries that separate tectonic
plates. A divergent boundary is when two plate are moving away
from each other, creating a rift in the earth’s crust where magma
rises to create new crust. This boundary occurs most frequently
at mid-oceanic ridges.

Report issue

RI.1: Explicit Information
Which pieces of evidence discussed in
the text support the theory of plate
tectonics? Select all that apply.

The continents look like they can
ﬁt together like puzzle pieces.

Erta Ale, an active volcano in the East African Rift zone, created by
a divergent boundary
A convergent boundary happens when two plates move toward
each other. In this case, either one plate slides beneath the other,
or the plates collide and fold, resulting in the creation of valleys
and mountain ranges.

Scientists have seen mountains
move with their own eyes.
Similar plant and animal fossils
have been found on different
continents.
The rock strata on the edges of
some continents are very
similar.

Report issue

RI.1: Explicit Information

The Pontic Mountains in Turkey were formed from the collision
of the Eurasian Plate and the African Plate
The third type of boundary is a transform boundary. At a
transform boundary the plates shift against each other in
opposite directions. This buildup of tension between the two
plates often leads to earthquakes.

What is an appropriate assumption to
make about the earth’s landscape,
based on the article?

It will probably look different
thousands of years from now.
The landforms on the earth will
not change anymore.
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There will be ten times as many
mountains in a few hundred
years.
Volcanoes are the main reason
the earth looks like it does today.

Report issue
A satellite image of the Alpine Fault in New Zealand. Earthquakes
along the fault, created by the transform boundary between the
Pacific Plate and the Indo-Australian Plate, formed the Southern
Alps.

Effects on Earth
The geology of Earth provides us with compelling evidence for
the movement of tectonic plates. For example, the formation of
some mountain ranges can be attributed to plate tectonics.
When tectonic plates move, they can create volcanoes along the
plate boundaries. When these volcanoes erupt, mountains are
formed. Another type of mountain, known as fold mountains, can
be formed when one plate goes over another. The Himalayas
were formed around 20 million years ago, when two plates
collided. As the two plates are still moving, the Himalayas are
continually rising every year by about two centimeters.

RI.2: Summarizing & Main Ideas
Which of the statements below are
central ideas of the text? Pick two.

Alfred Wegener was an
American meteorologist.
Plate tectonics are a major force
driving the slow, long-term
changes that affect Earth’s
landscape.
Scientists have a variety of
evidence to support the theory
of plate tectonics, and are still
learning.
In the 1960s, geologist Harry
Hess developed the idea of
seaﬂoor spreading.

Report issue
The Himalayas
Earthquakes are another phenomenon caused by the movement
of tectonic plates. The movement of tectonic plates can create a
fault, which is a fracture in Earth’s crust. Some of the largest
faults are formed on the boundary between two plates. Many
earthquakes occur when there is rapid movement in a fault zone.
One famous fault is the San Andreas Fault, which runs the length
of California, and forms the boundary between the Pacific Plate
and the North American Plate. The zone surrounding the fault
has withstood many, many earthquakes over the years, some of
them minor and others devastating.

Developing a Theory of Plate Tectonics
As early as the late sixteenth century, cartographers,
philosophers, and naturalists began to remark on the similarities
between the outlines of the continents on either side of the

RI.2: Summarizing & Main Ideas
Which of these details supports the
idea that the continents once sat
close together in a gigantic land mass?
Select two.

Alfred Wegener was a
meteorologist.
Earthquakes are caused by
tectonic plate movement.
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Atlantic. The east coast of South America and the west coast of
Africa appeared to fit together. During the late eighteenth
century, German naturalist Alexander von Humboldt proposed
the idea that at one time these continents had been joined.
In 1912, an American meteorologist, Alfred Wegener, developed
this idea in his description of continental drift. The idea was that
the existing continents had once been a single landmass, a
supercontinent. According to the theory, this landmass, which
would later come to be called Pangaea, eventually broke apart,
leaving the continents to drift across the oceans.

Rock types at the edges of
certain continents were very
similar to each other.
People had noticed similarities
in the outlines of certain
continents, like they could ﬁt
together.

Report issue

Wegener used not only the shapes of Africa and South America
as evidence, but also fossils. He noticed that fossils of similar
organisms were widely distributed across South America, Africa,
Australia, India, and Antarctica. This indicated that these
continents may once have been joined, explaining how the same
organisms appeared in very different parts of the world.
The theory also used the fact that there were very similar rock
strata on the edges of separate continents, which suggested that
the rocks were formed in the same way, and thus, were joined at
one point in time. Wegener’s theory received a lot of criticism
because he did not come up with a mechanism for how
continental drift really happened.

An illustration of Pangaea
As time went on and technology developed, scientists began to
discover ridges, trenches, and fracture zones on the ocean floor.
In the 1960s, geologist Harry Hess developed the idea of seafloor
spreading. Seafloor spreading occurs at mid-ocean ridges when
heat from the mantle causes less dense material to rise, forming
a more elevated area of the seafloor. When the crust cracks, hot
magma fills this gap and cools to form new oceanic crust. This
idea, along with discoveries about the magnetism of mid-ocean
ridges and further studies of earthquake activity, led scientists to
the theory of plate tectonics that we have today.
Though the movement of entire continents happens too slowly
for us to witness with the eye, we can still see the effects that
plate tectonics has had on our world. From mountain ranges to
earthquakes and volcanic eruptions, we can build a story of how
our planet came to be the way it is, and how it may change in the
future.
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