i
1
*
5
o
. i
N
g ¥
._. ._m.
Ty i
| X
o R
|
L

101

Earth's Inter




?

ide Earth

IS INS

What







Il COMpPoNEents
))

Aterior: chart in t

How do we know what is inside Earth?

| ’ o By observing earthquake waves and the way they
travel through the planet, scientists make
inferences about




Goali Studentsiwilllbe ablei te describel the different components ol Earth’s Interior,

Py uUsing the Inferred Properties oi Earth's Internor: chartin the ESRI.
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Goali Students willlbe able to describel the different compoenents of Earth’s, Interior,

Py uUsing the ‘Inferred Properties of Earth's Intenor: chartin the ESRI.

Inferred Properties of Earth’s Interior

PRESSURE
(million atmospheres)

s 82 88 - v o

TEMPERATURE (°C)

S
3

T
/]

5
=

o

0 1000 2000 3000 4000 5000 6000
DEPTH (km)







7 )
N
S+

U U

a) @)

o

-1




Goal: unrﬁr stJJ at the fessil and rock | nd th leJJfJJ‘ t Earth, and be able

EXpIain tiensi of'their locations. Stuc JS J\/ lifexplain why this oceurrec

Earth is not a completely solid planet, which
means it is capable of constantly changing.




Goal: Students will'loek at the fossil and rock recornd found throughout Earth, and berable to
explain the implications of their locations. Students will explain why this occurred.
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Goal: Students willlloek at the fossil and rock record fieund througheut Earth, and be able to
explain the implications; of their locations. Studenits willlexplain why this eccurred.

232 million
years ago

362 million
years ago
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Evidence For Continental Drift

o Fossil evidence.




Goal: Students will'loek at the fossil and rock recornd found throughout Earth, and berable to
explain the implications of their locations. Students will explain why this occurred.

&8

Fossil evidence
of the Triassic
land reptile

Lystrosaurus.

AFRICA

SOUTH AMERICA AUSTRALIA

<

Fossil remains of Fossils of the fern
Cynognathus, a Fossil remains of the Glossopteris, found in
Triassic land reptile freshwater reptile all of the southem
approximately Mesosaurus. continents, show that

3m long. they were once joined.



Evidence For Continental Drift

o Fossil evidence.

o Polarity of sea floor rocks.




Goeal: Students willlloek at the fessilianal reck record found througheut Earth, and be able (o

explain the implications; of their locations. Studenits willlexplain why this eccurred.
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at the fessil and rock record found throu Jr QUL Eartiy and

JJQrJ of their locations: Students willlexplainiwny this @

Evidence For Continental Drift

' 0o Fossil evidence.

’ o Polarity of sea floor rocks.

o Age of rocks along plates.
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Why do continents move?




Goal: Students willlloek at the fessil and rock recoradifound throughout Earthi, and be able to

explain the implications; of their locations. Studenits willlexplain why this eccurred.
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Goal: Stugents willlook: at the fossil and rockirecord found threughout Earth;, and be ableito

'explain the implications| of their lecations. Students will' explain why this oceurred.
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Goal: Students willlloek at the fossil and rock record fieund througheut Earth, and be able to

explain the implications; of their locations. Studenits willlexplain why this eccurred.
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Goal: Students willlloek at the fossil and rock record fieund througheut Earth, and be able to

explain the implications; of their locations. Studenits willlexplain why this eccurred.

Volcano
Ocean Ridge Ocean Trench >
Rising material Accumulation Subduction pulls "~
makes new of land lithosphere < Land

Sea Level lithosphere sediments into Earth




Goal: Students willlloek at the fossil and rock record fieund througheut Earth, and be able to
explain the implications; of their locations. Studenits willlexplain why this eccurred.
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Goal: Students will'loe able tordescrine the types ol plate houndares that can exist.

Tectonic Plates
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faults along mid-ocean ridges) (subduction Zone)

NOTE: Nol all mantle hol spots, plates, and
boundaries are shown,




Plate Boundaries

o Divergent - area where two plates move apart.

Bl eSS L

| ’ O - area where two plates

o Transform - area where two plates slide alongside
each other.




Goal: Students will'loe able tordescrine the types ol plate houndares that can exist.




Goal: Studentsiwill'loe able to describe the types ol plate boundaries that canl exist.
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Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.

Coastal
mountains
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Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.




Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.




Goal: Studentsiwill'loe able to describe the types ol plate boundaries that canl exist.




Goal: Studentsiwill'loe able to describe the types ol plate boundaries that canl exist.




Goal: Studentsiwill'loe able to describe the types ol plate boundaries that canl exist.
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Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.




Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.
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Goal: Students will'loe able tordescrine the types ol plate houndares that can exist.

Tectonic Plates
I-E_-Il"' IE;I'”' I'I':ll_l" 1-|;rl,l" Ei-l,]"'

IEF el
b bl

Ralative maotlon at Transform plate boundary f f E'"t"’""‘:[ i ting f Complex of uncertain Mantla
plate boundary (transform fault) Di lat e plate boundary hot apot
heargent piate o Y Con plate bounda
(usually broken by transform g

faults along mid-ocean ridges) (subduction Zone)

NOTE: Nol all mantle hol spots, plates, and
boundaries are shown,







Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.

Tectonic Plates
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What is a hot spot?

’ n Hotspot - a long-lived source of within the
asthenosphere and below the moving lithospheric
plates.




Hotspots and the Hawaiian islands
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Goal: Students will'loe able tordescrine the types ol plate houndares that can exist.
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Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.

3—4 million years
4.5-5.6 million years




Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.

Kauai
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Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.
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Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.
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Goal: Students willfloe able toidescribe the types ol plate houndaries that can exist.
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Geologic Hazards

i u - a sudden movement of Earth’s crust
| ’ that releases energy.

u - an opening in Earth’s surface through
which molten magma erupts.




Where do earthquakes and
volcanoes occur?







Goali Students willlbe able to describe where an earthguake/volcano can oceur.
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Goal: Students will'be able to describe where ani earthguake/volecano can oceur.

Tectonic Plates
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arthquake/voelcano can oceur.

Where do earthquakes and volcanoes
occur?

1

Earthquakes and occur along plate
boundaries, where one plate moves along another
plate.




2l Students willioe ablertordescerine Where an earthiguake eccurs:

Describing Where An
Earthquake Occurs |




Goal: Students will'lbe able tordescrilbe where an earthquake 6ccurs.
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Goali Students willlbe able to describe where an earthgquake occurs.

Earth's Surface

Epicenter




Describing Where An Earthquake Occurs

o Focus - the underground place where the rock
begins to separate.

o Epicenter - the location the focus of
an earthquake on the




Goal: Students will'lbe able tordescribe where anl earthguake occurs.
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Goal: Students will'lbe able tordescribe where anl earthguake occurs.




Goal: Students will'lbe able tordescribe where anl earthguake occurs.
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Goal: Students will'lbe able tordescrilbe where an earthquake 6ccurs.




Goal: Students will be able to describe where an eanthquake occurs.
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Goal: Students will be able to describe where an eanthquake occurs.
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What do earthquakes cause?

o Building damage.

o Fires when gas lines and electric wires rupture or
break.

o Isunami - a giant series of waves caused by an
CEI[[VELGY
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How do we measure earthquakes?

o Scientists measure the magnitude of earthquakes
using seismographs. The Richter Scale is the most
common earthquake measurement.

o Using this data, scientists can the epicenter
and of an earthquake.




Goeali Students willberanle terdesclive where an earthiguake eccurs:
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Goal: Students will be able to describe where an eanthquake occurs.
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Goal: Students will'lbe able tordescrilbe where an earthquake 6ccurs.
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lIfve able ol descrinewnere anleanthguake oceuls:

When earthquakes occur, three types of waves are
released from the focus.

n P-wave (Primary wave) - travel the fastest, arrive
first, and can travel through any material—solid,
i' liquid, or gas.

| 0 - travel at roughly half the speed of P-

, waves, arrive second, and can travel through a rigid
medium (solids), but cannot pass through a fluid,
which includes liquids or gases.

0 - when P-waves and reach
the surface, they are transformed into
. which cause the
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Goali Students willlbe able to describe where an earthgquake occurs.

P waves S waves
particle motion parallel particle motion perpendicular
to wave motion to wave motion

direction of wave motion direction of wave motion
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JESCrine Where ani earthguake eceurs:

How do scientists figure out where
earthquakes occur?




Goal: Students will be able to describe where an eanthquake occurs.
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Goal: Students will'lbe able tordescrilbe where an earthquake 6ccurs.
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Goealil Students willTberablerteruserthe  Earthguake PEAWave and S-\Waveliravel Iimes graph tofind therepicenter o an

eanthguake:
Earthquake P-Wave and S-Wave Travel Time
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Goealil Students willTberablerteruserthe  Earthguake PEAWave and S-\Waveliravel Iimes graph tofind therepicenter o an

eanthguake:
Earthquake P-Wave and S-Wave Travel Time
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Goealil Students willTberablerteruserthe  Earthguake PEAWave and S-\Waveliravel Iimes graph tofind therepicenter o an

eanthguake:
Earthquake P-Wave and S-Wave Travel Time
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Goealil Students willTberablerteruserthe  Earthguake PEAWave and S-\Waveliravel Iimes graph tofind therepicenter o an

eanthguake:

Earthquake P-Wave and S-Wave Travel Time
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Goealil Students willTberablerteruserthe  Earthguake PEAWave and S-\Waveliravel Iimes graph tofind therepicenter o an

eanthguake:

Earthquake P-Wave and S-Wave Travel Time
How long would it take a ,,

P-wave to travel 8,500 ,,
? -
Kkm® =
21 7
11 min. 40 sec. 20
19 y.
I!’
How long would it take a '° /(8
S-wave to travel 8,500 "’ ,
kmf? 16 /’
_’g 15 7
_ ; 14 g
21 min. 40 sec. = 7
F 13 =
- / T
5 12 ]
T 14 s -
N N . Jl? "
What is the difference in 1° . e,
. . >~ L
arrival time between the 2 " »
P-wave and the S-wave? 8 a r
7 ¢ v
6 /( .
10 min. 5 7 7
4 y //
3
/
) (I }/
Fiy'4
1 /
o ¥
0 1 2 3 4 5 6 7 8 9 10

EPICENTER DISTANCE (x 10° km)



Goealil Students willTberablerteruserthe  Earthguake PEAWave and S-\Waveliravel Iimes graph tofind therepicenter o an

eanthguake:
Earthquake P-Wave and S-Wave Travel Time
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Goealil Students willTberablerteruserthe  Earthguake PEAWave and S-\Waveliravel Iimes graph tofind therepicenter o an

eanthguake:
Earthquake P-Wave and S-Wave Travel Time
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Goal: Students will be able to use earthquake data to find the epicenter of an earthquake.
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Goal: Students will be able to use earthquake data to find the epicenter of an earthquake.
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Goal: Students will be able to describe where an eanthquake occurs.

00 | 16:00 17:.00 18:00 19:00
08:15:00 0

1. Fin difference in time between P-wave and S-wave arrival

time.




Goal: Students will be able to describe where an eanthquake occurs.
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2. Measure that time difference on the Earthquake graph (Y-

axis). Place one mark at 0, another at the time difference



3. Move these markers to the right until they line up with both
lines. Look straight down to find epicenter distance.
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4. Use map scale to set compass to epicenter distance.
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5. Place point of compass at the station location and draw a
circle around that location. .
116




Goali Stuaents willfve able'tor descrive wnere an eartiguake oceulrs:

Arc of circle

/
Earthquake source
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6. When this is done for three stations, the intersection of all
three circles is the location of the epicenter.
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