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PLaTE TECTONICS

AS PLATES MOVE OVER THE LITHOSPHERE, THEY COLLIDE,
SEPARATE, OR SLIDE PAST EACH OTHER

-

Earth’'s crust is divided into several plates. Scientists believe that convection currents in Earth’'s
mantle cause the plates, also known as the lithosphere, to move on top of the plastic asthenosphere.
As the plates move, the arrangements of Earth’s landmasses move and change. These plates can
either collide, separate, or slide past each other. This theory is called plate tectonics, and scientists
theorize that it has been occurring on Earth for billions of years.
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OceaNic vs. CONTINENTAL CRUST

INTRODUCTION o

IT 15 IMPORTANT TO KNOW THAT THE TWO DIFFERENT TYPES OF
LITHOSPHERE HAVE DIFFERENT CHARACTERISTICS. IN  THIS
INTERACTIVITY, CLICK ON EACH OF THE NOTES TO LEARN MORE
ABOUT THE FEATURES OF OCEANIC CRUST AND CONTINENTAL
CRUST.

It is important to know that the two different types of lithosphere have different characteristics. In
this interactivity, click on each of the notes to learn more about the features of oceanic crust and

continental crust.
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OceaNIc vS. CONTINENTAL CRUST

COMPOSITION o

OCEANIC CRUST IS5 PRIMARILY MADE OF BASALT, WHILE
CONTINENTAL CRUST IS MOSTLY COMPOSED OF GRANITE.

Oceanic crust is primarily made of basalt, while continental crust is mostly composed of granite.
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OceaNic vs. CONTINENTAL CRUST

o

OCEANIC CRUST HAS A DENSITY OF 29 6lcm® CONTINENTAL
CRUST HAS A DENSITY OF 2.7 G/cm>® THE DIFFERENCE IN DENSITY
OCCURS BECAUSE THE TWO TYPES OF CRUST ARE COMPOSED OF
DIFFERENT ROCK.

DENSITY

Oceanic crust has a density of 2.9 g/cm3. Continental crust has a density of 2.7 g/cm3. The
difference in density occurs because the two types of crust are composed of different rock.
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OceaNic vs. CONTINENTAL CRUST

THICKNESS o

CONTINENTAL CRUST iS5 MUCH THICKER THAN THE OCEANIC CRUST.
CONTINENTAL CRUST RANGES FROM 20 10 70 KILOMETERS THICK.
THE OCEAN CRUST RANGES FROM 7 T0 10 KILOMETERS THICK.

Continental crust is much thicker than the oceanic crust. Continental crust ranges from 20 to 70
kilometers thick. The ocean crust ranges from 7 to 10 kilometers thick.
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OceaNic vs. CONTINENTAL CRUST

AGE 0

THE AGE OF THE TWO TYPES OF LITHOSPHERIC CRUST ALSO DIFFER.
THE OCEAN FLOOR HAS AN AGE OF ONLY 200 MILLION YEARS.
THE CONTINENTAL CRUST IS MUCH OLDER. CONTINENTAL CRUST
CAN HAVE AN AGE OF 3.7 7O 428 BILLION YEARS OLD.

The age of the two types of lithospheric crust also differ. The ocean floor has an age of only 200
million years. The continental crust is much older. Continental crust can have an age of 3.7 to

4.28 billion years old.
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CONVERGENT BOUNDARIES

TWO TECTONIC PLATES ARE MOVING TOWARDS EACH OTHER

A convergent boundary occurs when two tectonic plates are moving towards each other. Due to the
friction and pressure of two colliding plates, earthquakes and volcanoes are common at convergent
boundaries. Astwo plates collide, they form either a subduction zone or a continental collision.
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SUBDUCTION

WHEN A DENSE PLATE IS PUSHED UNDERNEATH A
LESS DENSE PLATE

VOLCANIC MOUNTAINS

THE PLATE UNDERGOING SUBDUCTION MELTS AND OCEAN

THE MAGMA RISES TO EARTH'S SURFACE TRENCHES
Ea——
AN AREA
WHERE
CRUST 1S
FORCED
DOWNWARD

Subduction is when one plate, usually the more dense oceanic crust, is pushed underneath a less
dense plate, such as continental crust. Subduction zones can create volcanic mountains as the plate
undergoing subduction melts and the magma rises to Earth’s surface. The Andes Mountains are one
example of volcanic mountains formed by subduction of oceanic crust underneath continental crust.
This subduction also creates an ocean trench where the crust was forced downward. The Peru-Chile
trench is an example of the trench that formed as the Andes Mountains were forming.
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SUBDUCTION

WHEN A DENSE PLATE IS P
LESS DENSE PLATE
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When two plates of oceanic crust collide, the more dense plate undergoes subduction and melts. The
subduction of two oceanic plates forms an ocean trench where the oceanic crust was forced
downward. The Mariana Trench is an example of an ocean trench at the boundary of two oceanic
plates. As the newly melted magma rises through weak points in the oceanic crust over it, volcanic

island arcs can form. Japan, the Mariana Islands, and the Aleutian Islands are all examples of island
arcs formed at convergent ocean boundaries.
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CONTINENTAL COLLISION

TWO CONTINENTAL PLATES CREATE A MOUNTAIN RANGE AS THEY
ARE FORCED INTO EACH OTHER

FAULT—BLOCK MOUNTAINS-

A continental collision occurs when two continental plates create a mountain range as they are
forced into each other. This is how the Himalayan Mountains first formed millions of years ago.
They are till rising today as the plates continue to collide. When continental plates collide, two
processes may occur. The land from one plate may fold on top of the other. Thisis much like a rug
that is being pushed against awall. The mountains will take a more rounded shape in appearance due
to the folding of the underlying rock layers. In other cases, the rocks will break before folding
occurs. This break is called a fault, and more and more broken older rock will accumulate and push
over the younger rock. This is termed thrust-faulting and can cause fault-block mountains. As you
can see from the two images, fault-block mountains have a very rugged topography when compared
to the rounded folded mountains.



Module 7: Plate Tectonics and Earth's Structure
Topic 2 Content: Plate Tectonics — The Basics Presentation Notes

DIVERGENT BOUNDARIES

TwWO TECTONIC PLATES MOVE APART FROM EACH OTHER

A divergent boundary exists where two tectonic plates are moving apart from each other.
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RIFT VALLEYS

CONTINENTAL CRUST THINS, WEAKENS, AND DIPS AS IT
SLOWLY PULLS APART

TRENCH IN GREAT RIFT VALLEY

ATLANTIC
OCEAN

Divergent boundaries on continents create a feature called a rift valley as the continental crust thins,
weakens, and dips as it Slowly pulls apart. The Great Rift Valley in eastern Africais an example of a
divergent boundary on a continental plate.
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Mib—OceaN RIDGES

NEwW SEAFLOOR FORMS THROUGH THE PROCESS OF
SEAFLOOR SPREADING.

AcE OF
= T
PLATES |

With mid-ocean ridges, new seafloor forms through the process of seafloor spreading. As the plates
spread apart, magma from the mantle rises to fill the new space in between. As you move away from
the mid-ocean ridge, the age of the seafloor and rock increases. Geologists and oceanographers study
these ocean ridges, which are often home to interesting seafloor communities, such as black smokers
and hydrothermal vents.
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LCELAND

ISLAND COUNTRY DIRECTLY ON A DIVERGENT BOUNDARY

VOLCANICALLY
-»<:- PLATES SEPARATE
AcCTIVE | [amie A\

FLowiNG BasaLTIC Lava

The island country of Iceland is situated directly on a divergent boundary. This means that Iceland is
growing each year as the plates separate. It also means that Iceland is volcanically active. Iceland is
different from other areas that are volcanically active. Many volcanoes form in subduction zones, but
Iceland’ s volcanoes form when the plates separate. This creates fissure volcanoes. These fissures are
large cracks that erupt a flowing basaltic lava. The lava flows are sow moving, but they will turn
everything in their path into igneous rock.
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TRANSFORM BOUNDARIES

TwWO TECTONIC PLATES SLIDE PAST EACH OTHER HORIZONTALLY

A transform boundary is atype of plate boundary where the lithosphere is not created or destroyed,
like it is at convergent and divergent boundaries. At a transform boundary, two tectonic plates dide

past each other horizontaly. Earthquakes are common at transform boundaries as pressure builds up
and releases as the plates grind past each other.
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SaN ANDREAS FauLt
-

SAN ANDREAS FAuLT

The San Andreas Fault in California is one example of a transform boundary between the Pacific
Plate and the North American Plate.
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