212 — Earthquakes

Causes and Effects



Warm-Up Earth Systems @HinzScience92

Question: Answer:

Where do you think most Earthquakes most commonly

2 occur along plate tectonic
earthquakes occur: boundaries.

Think about where they occur in the
UnitedStates. ...like the San Andreas fault in
B [ California




USGS Latest Earthquake Map

e click here to access the map

Mr. Hinz -- Earth Systems -- Room 511 -- @HinzScience92



August 2011 East Coast Quake
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Did You Feel It?

M6.0 earthquake
L. .. Central California
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Central Virginia
Aug. 23, 2011
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Stars show epicenters
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people reported at least y

weak shaking. ' = USGS

science for a changing world
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Earthquakes and Social A BREAKDOWN OF SOCIAL MEDIA &
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Earthquakes

 An EARTHQUAKE is the
shaking of the surface of
the Earth

* Earthquakes happen
anywhere the crust is
suddenly shifting and
moving...Elastic Rebound

* An aftershock is a
smaller quake as the
crust adjusts to the
main quake and-shock: - e 9




Earthquake Epicenter and Focus

* Epicenter-The point on the Earth's surface located directly above
the focus of an earthquake.

* Focus-The location where the earthquake begins. The ground
ruptures at this spot, then seismic waves radiate outward in all
directions.

https://geomaps.wr.usgs.gov/parks/deform/geqepifocl.html
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What are Seismic

Waves?

Types of Seismic
Waves

* Seismic waves are the vibrations from
earthquakes that travel through the
Earth

* They are the waves of energy suddenly created
by rock fracture in the earth or an explosion.

* They are recorded on seismographs

* Body waves- P waves and S Waves
Travel through the earth's interior

e Surface Waves

Travel along the earth's surface -
similar to.ocean-waves




Seismic Waves

Body waves

Surface Waves

“Ground Roll”

click here to watch video
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Primary or compressional (P) waves (Body Wave)

= Thisis the fastest kind of seismic wave. Highest velocity (6 km/sec in the crust)
= |t can move through solid rock and fluids, (e.g. water or liquid layers of Earth)

= |t pushes and pulls the rock it moves through just like sound waves push and pull the
air.

P Wave

Compressions
| B Undisturbed medium

I_ Dilatations _J Particle motion

I Deformation
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Secondary or shear (S) waves (S Wave)

"The second wave
you feel in an
earthquake.

=Slower thana P
wave and can only
move through solid
rock. (3.6 km/sec in
the crust)

»This wave moves
rock up and down,
or side-to-side.

S Wave

Double Ampliltude
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> propagates
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* P-waves- Travel through

, Practically anything!
What materials can the waves ¢\ o Travel through

travel through? SOLIDS only!

* Focus-Underground
Where does an earthquake origin of Earthquake

start? * Epicenter-Point on the
SURFACE above focus



Can you see the ground move?

e https://www.youtube.com/watch?v=7IPbCvwbhQOg

e https://www.youtube.com/watch?v=rn30AvmZzZY8k
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Why are seismic S W

waves important? IRIS
IRIS Earth’s Interior Structure Poster —
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Some things seismic waves

are good for include:

 Mapping the Interior of the
Earth

« Detection of
Contaminated Aquifers

» Finding Prospective Ol
and Natural Gas Locations

Why are seismic
waves important?




USGS Latest Earthquake Map

e click here to access the map
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212 Part Il — Earthquake
Recording & Measurement



Warm-Up

What materials can the
two seismic wave types
travel through?

Where does an
earthquake start?

* P-waves- Travel through
Practically anything!

* S-waves- Travel through
SOLIDS only!

* Focus-Underground
origin of Earthquake

* Epicenter-Point on the
SURFACE above focus



How are Earthquakes Recorded?

Seismograph: an instrument that measures and records
details of earthquakes, such as-feree-and-duration.

Power TLlme

* Which wave will show up to a seismograph first?
Second?
* P wave then S wave
* P waves are fastest and S waves are slowest
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Surface waves ' l

P-wave S-wave

| '

Seismogram recorded in the UK from a
distant earthquake
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VIDEO INSTRUCTIONS - tutorial

e click here to learn how to locate the epicenter of an earthquake

Where is the
epicenter?

> »l o) 0:21/339
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Determining the SP wave Interval

What is the SP wave interval?

* |t is the amount of time it takes between the arrival of the first
P wave and the arrival of the first S wave.

* It is one piece of information needed in order to determine the
epicenter of an earthquake.
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Converting the SP wave interval into a

distance

Station A: 50
seconds

Station B: 72
seconds

Station C: 64
seconds

Distance 1:

480km

Distance 2:

700km

Distance 3:

620km
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Using Triangulation to Find the Epicenter

* Triangulation:
using the
intersecting point
of three circles to
pinpoint a specific
location.




Finding the Amplitude - POWER

« Amplitude: the

maximum vibration.
. 230
* Amplitude = 100mm il
* Wave height measures 150
amplitude 100
* Wavelength: EEEEE T5iiE, e : 2
Measurement from 211 sandi s sddEsiacatias RN SER T Rk su i R
crest to crest or trough g 55 P
to trough 1
wavelength 150
- ) 200
Y Vo
£\ & F‘-\ 250
_/ \\ ;_f amplitude \\ /
\ /;" \\\_ /_/ ‘ \\ / 1 10 20 a0 40 an (1] fi an a0 100 110
. ‘Tzﬁugh e

Mr. Hinz -- Earth Systems -- Room 511 -- @HinzScience92 32



How the Richter Magnitude Scale
is determined

showing the largest amplitude of
seismic waves ]
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The Richter

severe damage to
scale poorly built ones
Measures energy waves
emitted by earthquake
‘0. " Can be detected Buildings displaced
\ 0 19 ~ only by seismograph from f?;mdatlom:

Hanging objects
. may swing
—— - Comparable to
(3-39 ) thevibrations of
a passing truck
May break windows,
cause small or

AN unstable objects to fall
by

Furniture moves,
c;\'ung':fplaster

may fall from walls
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