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How PLATES MOVE



NGSS STANDARDS

MS-ESS2-2.
e Construct an explanation based on evidence for how geoscience processes
have changed Earth's surface at varying time and spatial scales.
Analyze and interpret data on the distribution of fossils and rocks,
continental shapes, and seafloor structures to provide evidence of the past
plate motions.
MS-ESS3-2.
e Analyze and interpret data on natural hazards to forecast future
catastrophic events and inform the development of technologies to
mitigate their effects.
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THE EARTH HAS LaYyers

The movement of the inner core in the outer core
causes the magnetic field around the Earth.




THE EARTH HAS LaYyers

oceanic

The movement of the mantle below the crust causes
the movement of tectonic plates.
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Scientists use a tool called a
seismograph to measure the
waves from tectonic plate
movement.

This is evidence.
We can also use direct
evidence by looking at rocks
above and below the surface
of Earth.
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THE EARTH HAS LAYERS: Acnli!

tectonic
plate

How does the Earth move?
e There are functional layers that

oceanic continental
crust crust

‘ cean — f 8 -y
st allow the Earth to move.
. Lithosphere
asthenosphere convection

euren | o The is the crust
— and very top of the

This is the part of the Earth

that is split into plates and

moves.

e Asthenosphere
o This is the part of the

. Its flowing movement
shifts the plates on top of the

(¢») TEACHER’S PET CHEMISTRY Earth.



http://www.youtube.com/watch?v=FXf2U2GZU7k

Oceanic Crust

More dense
Made of mostly
BASALT

5-10km (3-6
miles) thick
Younger/newer

Continental Crust

Types of
crust

* Made of

rock

* Solid
* Make up

tectonic
plates

* Partof

Less dense
Made of mostly
GRANITE
30-50km (20-30
miles) thick
Older

lithosphere

* Moving

Continental Crust

Lithosphere
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EARTH ON THE MOVE?

What can plate
movement look like on
Earth?

Talk about it with your seat
partner, then we’ll talk as a
whole group.




EARTH ON THE MOVE

Plate movement can look different. What we see
depends on how the plates are interacting!

There are 3 Main categories of plate boundaries:
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PLATE BOVNDARIES

What happens when plates
converge or collide?

* Continental/Continental =
folded mountains (Himalayas).

» Continental/Oceanic =
volcanoes form (Cascades in
Oregon and Washington)

Convergent
plate boundary

* Oceanic/Oceanic = Volcanic
arc of islands form(Aleutian
Islands in Alaska)




PLATE BOUNDARIES: TYPE MATTERS

Something interesting can
happen at a convergent
boundary:

e |f one plate is more dense
than another, one plate will Oceanic_crust.
. ¢ ESE e ANE—
sink below the other. A

e This is called subduction. | Hithiosphiers

Asthenosphere




PLATE BOVNDARIES

Sea Floor Spreading

Mid Ocean Ridge

Lithosphere

Divergent boundaries - dividing
or moving apart
» Two oceanic crusts diverge and
create a mid-ocean ridge (mountains
under the ocean).
 This process is call sea-floor
spreading.
« New crust is created.

+ Two continental crusts diverge and
creo’re a m
New crust is created.
Example is the Great Rift
Valley in Africa
Over millions of years water
will eventually fill the valley.




PLATE BOVNDARIES

Transform boundaries

ADREAS| o . . .
eur> N Plates slip sideways past each

’ other creating earthquakes.
PLA

* Crust is neither created or
destroyed.

* Many of these boundaries are
found on the seafloor.

* One of the most famous
transform boundaries is the San
Andreas fault in California.




PLATE BOVNDARIES: A SONG TO REMEMBER

Ready for a song? The
melody is to the “Addams
Family.”

Converging is colliding,
Diverging is dividing,
Transform is sliding,

We are the plate boundaries.

Dah na na na. <Snap, Snap>



http://www.youtube.com/watch?v=Qh4Esd1Ht7Q
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EARTH ON THE MOVE AND NATURAL DISASTERS

We learned that earthquakes are caused by plates
moving past each other, and that they often

happen at transform boundaries.

What other natural disasters are tied to the
movement of the Earth?




EARTH ON THE MOVE AND NATURAL DISASTERS

Natural Disaster that happen because the earth moves
include:

Earthquakes

Tsunamis

Volcanic Eruptions
Landslides (sometimes)

Sinkholes (sometimes)
o Landslides and Sinkholes can be triggered because of tectonic

activity or because of other weather events.




EARTHAVAKES

Earthquakes happen because
of the friction between
tectonic plates that move
against each other.

They can happen at any fault
line.

o A faultlineis a break in the
Earth where the crust has
moved.

Click on the map to explore
where Earthquakes happen on
Earth!



https://www.iris.edu/app/seismic-monitor/map?lat=0.0000&lng=0.0000&zoom=2

EARTHAVAKES

How do we prepare for an
Earthquake?

Before an earthquake:

e Build structures that can
withstand movement.
Make sure structure on your
walls/shelves are secure so
they don’t fall on you.

Watch the video about how to
react to an earthquake!



http://www.youtube.com/watch?v=SiB0qRJq_h0

TsvNAMI

Tsunamis happen when water
in the ocean is displaced by
an earthquake on the ocean
floor.

They can also happen after
volcanic eruptions.

Tsunamis create a wave that
can travel miles onto land,
then recedes back to the
ocean.



http://www.youtube.com/watch?v=Wx9vPv-T51I
https://www.ncei.noaa.gov/products/natural-hazards/tsunamis-earthquakes-volcanoes/tsunamis/travel-time-maps

+ American
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Tsunami

Preparedness Checklist



https://www.redcross.org/content/dam/redcross/atg/PDF_s/Preparedness___Disaster_Recovery/Disaster_Preparedness/Tsunami/Tsunami-Preparedness-Checklist.pdf

VoLcANIC ERVPTIONS

WHAT MAKES - @ Volcanic Eruptions happen
VOLCANOES Oeier e zarth bravike frebugh

E R U pT? wﬁecrzunsntjgmo comes out of

the Earth, we call it lava.

Many volcanic eruptions are
small enough that they cause
little risk to humans, but some
eruptions are so large that they
cause a lot of risk fo human
life.



http://www.youtube.com/watch?v=LQwZwKS9RPs

The volcanic island of
Hunga Tonga-Hunga Ha'apai
was built by undersea eruptions.

Two pre-existing islands (Hunga Ha'apai
and Hunga Tonga) were joined by the 2015
eruption into a single island landmass.
Its condition in April 2021 is shown here,

Hunga Tonga-
Hunga Ha'apai
a

PA

Now.
Zealand

The island was obliterated by a series
of violent eruptions in early 2022.

By January 17, all that remained were two

small landmasses, once again separated
by the sea
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http://www.youtube.com/watch?v=Oc3SqOSEpdQ

VoLcANIC ERVPTIONS

How do we prepare for a
volcanic eruption?

Before a volcano erupts:

e Make sure you have a way to
receive alerts.

e Have an evacuation plan.

e Gather emergency supplies.

Click the image to learn more
about how to react to a volcanic
eruption!



https://www.redcross.org/content/dam/redcross/get-help/pdfs/volcano/EN-Volcano-Preparedness-Checklist.pdf

LANDSLIDES

Landslides happen when
earth is displaced, often after
other natural disasters, like
flooding, volcanos, or
earthquakes.

Landslides also include
avalanches, mudslides, and
falling rocks.

Landslides happen in all 50
states in the US.




LANDSLIDES

How do we prepare for a
landslide?

Before a landslide happens:

e Make sure you have a way to
receive alerts.

e Have an evacuation plan.

e Gather emergency supplies.
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Click the image to learn more
about how to react to a
landslide!



https://www.redcross.org/get-help/how-to-prepare-for-emergencies/types-of-emergencies/landslide.html#Before

SINKHOLES

Sinkholes are areas where
rock under the surface
degrades over time, until
eventually, it falls into itself,
forming a hole in the ground.
On average, sinkholes have
caused $300 million of
damage per year in the US.




SINKHOLES

How do we prepare for a sinkhole

Before a landslide happens:
Evacuate immediately
Do not get too close to the sinkhole
Call emergency services if the hole is
large and a risk to others
Raise awareness of other members
of the public and ensure that others
do not enter the area of and around
the sinkhole

Click the image to learn more about how
to react to a sinkhole!



https://www.un-spider.org/sinkholes

Which Natural Disasters Should You
Prepare For?

Some disasters, like flood, extreme heat and thunderstorms, can occur anywhere.
Others, like earthquakes and hurricanes, are more common in certain parts of the
country. Click on the map pointers to learn about disasters that are common where you
live. Click the star to learn about disasters that can affect all of us.

Regardless of where you live, the Red Cross Emergency App can help you stay informed. So take
a minute to download our FREE app today!

Click here for the disasters
that happen everywhere.



https://www.redcross.org/get-help/how-to-prepare-for-emergencies/common-natural-disasters-across-us.html?srsltid=AfmBOoq1wpjWHf3EnPfaQBPdYah9R_Of5h_Gk8OlAcde7qvyuZN7t9BQ#all

