Reading

Define It!

fault: a break in Earth’s crust

here blocks of rock
A s u r f u ce xO\e/irr?g ir? f:li?f:re;()’rcdi?erce’rions
Mude of Plu‘l'es gradual: taking place slowly

mantle: a layer of molten

The outer layer of Earth is T A

called the crust. The crust is et e Eseeng el

made of different kinds of rock. Earth’s crust

Earth’s crust is broken into many

large pieces called plates. All the land and oceans on Earth

lie on top of these plates. Beneath the plates is the hot, soft

mantle. The mantle moves and carries the plates along with it.
The movement of plates can be gradual or sudden. When

plates move suddenly, an earthquake happens. Part of the

ground may lift up several feet, or cracks in the earth may

appear. The place where Earth’s crust breaks is called a fault.

Use the map to find where you live. Write the name of the plate
you are on.
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Concepts:

Earth’s crust
is made up of
plates.

When the plates
move suddenly,
an earthquake
happens.




Concepts: Define It!

Earthquakes

happen along boundary: a border or an
the boundaries

of plates. ed ge

-
Plates interact collide: to crash into; to
along their

boundaries in come together

different ways.
a es interact: to act on one another

Earthquakes happen along the boundaries of plates, or

where the edge of one plate meets another. Plates interact
along their boundaries as they move in different directions.
Some plates slide past each other. The famous San Andreas
Fault in California is an example of plates sliding in opposite
directions. Other plates collide, or run into each other. When
plates collide, they cause powerful earthquakes and can even
build mountains. The Himalaya Mountains in Asia are the
result of two plates colliding. In other places, plates move apart
from each other. This does not cause very strong earthquakes,

but ocean basins are often created when two plates pull apart.

Write whether the diagrams above show plates sliding past each
other, colliding, or moving apart.
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Concept:

Scientists use

Define It!
different tools

duration: the length of time to measure
that something lasts and classify

o earthquakes.
M e u S u " “ g magnitude: a measure of the

amount of energy released by

Eurihquukes an earthquake

o seismometer: a tool that records

with a tool called a seismometer,

which detects and records movement in the ground. When an
earthquake happens, a seismometer will display a series of
zigzag lines that allow scientists to figure out the duration
and strength of the quake.

In 1935, a scientist named Charles Richter invented a system
of measuring earthquakes. This is called the Richter scale. An
earthquake is given a number from 1 to 10 to describe its
magnitude. A magnitude 1 earthquake is so weak that you
can't feel it. An 8.0 earthquake
would knock you off your feet!
Since scientists began using
the Richter scale, the strongest

earthquake ever recorded

was a 2.5 in Chile in 1960.

Write true or false.

1. A seismometer measures the magnitude
of an earthquake.

2. A magnitude 10 earthquake is the strongest.
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Visual Literacy

Skill:
— Richter Scale

information
in graphic
representations.

This chart shows the effects of earthquakes of different magnitudes
around the world, as well as how many of them are recorded per
year. Use the information in the chart to complete the sentences
below.

Richter Average Number
Scale of Earthquakes Earthquake Effects
Magnitude (per year)
2.0-29 1,300,000 Not felt but are recorded on seismometers
3.0-39 130,000 Barely noticeable; hanging objects may swing
4.0o-uq 13,000 Most people notice them; buildings shake
5.0-59 1,300 Everyone notices them; windows may break
6.0-69 13U Walls may crack; chimneys may fall
7.0-79 18 Ground cracks; weak buildings fall down
8.0-819 1 Many buildings fall; bridges collapse
9.0-919 1 per 20 years Complete devastation over a wide area
10.0+ Extremely rare Never recorded

1. Earthquakes of a magnitude of 9.0 happen at a rate of about

every _______years.

2. Usually, an earthquake must be at least a magnitude of
to cause any buildings to fall down.

3. Most people notice earthquakes that are a magnitude of
or greater.

U. The number of earthquakes between magnitudes of 3.0 and

69 that happen every year is about
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Vocabulary Practice

Skill:
Earthquakes Crossword Puzzle Apply content

vocabulary.

Use the vocabulary words to complete the crossword puzzle.

seismometer duration mantle collide
boundary interact plates fault

f Across |

5. to act on one another

7. alayer of molten rock
beneath Earth’s crust

8. to crash into

=

1. a border or an edge

’ 2. the length of time that
something lasts

3. large sections of Earth’s crust

u. atool that records movements
in Earth’s crust

6. a break in Earth’s crust where
blocks of rock are moving in
different directions
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Hands-on Activity

Skills:

Conduc Earthquake-Proof

experiments and
draw conclusions

SIS Engineers in areas where earthquakes happen must think about
how to make buildings that can stand up to damage from a
powerful quake. In this experiment, you will use the information
on earthquake-proof designs to make two different buildings.
You will then test how these buildings stand up against an
earthquake.

What You Need

e toothpicks (atf least 30)

e miniature marshmallows (at least 30)

e |large baking dish

e 1 or 2 boxes of flavored gelatin
(and help from an adult to make it)

/ :{////M//////f[} fi ‘
=
)

e plastic wrap

Earthquake-Proof Design Tips

e Buildings with large, wide bases
are stronger than those with
small, narrow bases.

T
A large, wide base

e Shorter buildings are more
earthquake-proof than taller
ones.

¢ Earthquake-proof buildings
usually have cross-bracing,
or triangle-shaped designs.

4 cross-bracing
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Earthquake-Proof, continued

1. Prepare the gelatin with an adult the night before the experiment,
following the instructions. Pour the gelatin mixture into the baking
dish so that it completely covers the bottom of the dish and is at
least 1" thick.

2. Put plastic wrap on the baking dish and place it in the refrigerator.

3. The next day, use the marshmallows and toothpicks to create
two different buildings: one that you think will stand up to an
earthquake, and one that you think will fall down. Place them
on top of the gelatin in the baking dish.

U. First, shake the baking dish back and forth slowly and softly. Next,
shake it quickly and forcefully. Then answer the questions.

What Did You Discover?

1. What happened when you shook the dish softly? Did either of your
buildings fall over? Which one seemed stronger?

2. What happened when you shook the dish harder? Did either of your
buildings fall over? Which one seemed stronger?

3. What might you do fo make your buildings stronger?
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Skills:

Collect, record,
and analyze
information.

Application

Famous Earthquakes

There are many places on Earth where earthquakes happen often.
Sometimes these earthquakes are so strong that they cause a lot of
damage. People remember these earthquakes for years and years.
Choose one of the areas below and research to find out about a
famous earthquake that happened in that area. Then use the
research to answer the questions.

Japan  Alaska California  Indonesia  Chile

1. Where did the earthquake take place?

2. When did the earthquake take place?

3. What was the magnitude of the earthquake?

U. What effect did the earthquake have on the surrounding area?
What type of damage did it do? Did it cause any other types of
natural disasters (tsunamis, landslides, etc.)?
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Application Reading
Concept:

fine Tt! e ine Ie!

How the Canyon Became Grand Refivegls s e Gy Define It
glacier: @ slow-moving mass - advance: o move forward

Think about how the land in the area of the Grand Canyon probably ofice M I :
looked five million years ago. Think about how it looks now. In what wnal Are ovin C€  ressterenloge
ways has it changed? Explain what forces helped to make those changes. pressure: he weight or force

refreat: fo move backward

= ) podusd when sneting [izi=hae Glaciers might appear to
Glaciers?® = onamees B0 e
actually “rivers” of ice that flow downhill. Glaciers can advance
and retreat great distances, depending on the amount of snow
that has fallen or ice that has melted. When a glacier advances,
it flows farther downhill or spreads out, When a glacier
retreats, it moves backward. This is because the ice is melting
faster than the glacier is growing.

Have you ever seen a snow-topped mountain? f so,

you may have been locking at a glacier. Glaciers are large
sheets of ice that form in places where more snow falls than
melts. As layers of snow build upon one another, the weight

from the top layers presses down on the layers undemeath

Smillion yearsago Today This pressure tums the snow to ice, like when you squeeze Glaciers are the largest moving objects on Earth, scraping
Arewerswillvary but st howiar fllty snow N0 hard am—— rocks and soil from their paths like giant bulldozers. Movement
3 - snowball o of these massive sheets of ice can reshape the land over
Gij understanding of how erosion and Because glaciers thousands of years,
weathering brought on the change from form slowty, most are
. N found in places that are
(-2) d mountainous dred to a deep, wide o AT Look at the diagram of a glacier. The lines show how far the ice
) B} . ) (GERITIARTI) == retreated between the years 1850 and 2000,
{4 canyon with d river running through it. places include Greenland,
- Antarctica, Alaska, and e
L What do you think the the tops of mountains. 34 5 7 N
D Grand Canyon will look This glacie sits on 1op of amcuntin in Chi.
like five million years
= in the future? Draw it
e Complete the sentences
u 1. Glaciers can only be found in places that ae_cold
c throughout the entire year.
2. Glaciers form in places where more ____ SNOW _ fqlls During which period of fime did
; than melts the gladier refrect the most? _ 1900101950
@ sShaping the Earth SkillShamenars—Science « BVIC 5324 - EranMoor Com. anc Shaping the Earth Skill Sharpaners—Sciance- BYC 5324 -0 Evan Mcor orp,
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Visual Literacy Yocabulary Practice
Define It! Concepts: A 5 . .
Gl . o e ; Moraines and Basins Either/Or Questions
aciers tht can contain weer
Sha e o " ot Look at the diagrarn. Label the glacier, moraines, and basin. Write each answer.
ebris: small pieces of oc
p morine: aridys of loose rock and .
the Land e A glacier 1. Ts something that is massive very large oF very small?
behind when the glacier melts ver: |arge
One way that glaciers ridge: along and narow raised area moraines

shape the surface of our
2. When a glader moves backward, is if advancing of refredfing?

refreating

plane is by erosion. The ice carries broken rocks and soil over
long distances and deposits the debris far from its original
location. One of the best examples of this kind of erosion is

Cdlifornia’s Yosemie Valley. Huge glaciers carved a giant 3. Were the Great Lakes formed from basins of moraines?

Ushaped valley in he rock and let behind ridges of dirt basins
and gravel callad moraines -
Hite pete e b dae e T e basin 4. Does pressure from the weight of the snow o erosion of the land
Lakes viere formed from basins scooped ot by moving glacers helptoformglaciers?
\When the ice melted, these basins filed viit woter
Write true or false. ressure
false
1. Woraines credte ridges of loose rock and soil _false it s Hepositellbymountains or by glaciers?
2. Moving glaciers can scoop out basins intheland,  __frUe dlaciers
3. When glaciers mel, they can leave behind mordines.
frue 6. When agladier flows farther downhill is it efreating of advancing?
4. Both basins and moraines are created by erosion from glaciers. advancin
true
L 7. Are moraines large holes in the ground of ridges of dirt and gravel?
Narme two farmous places created by glaciers 5. The Grea Lakes were formed from moraines created by glaciers ridges of dirt and gravel
1. _Yosemite Valley 2 The Great Lakes _false
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Grinaing Glackrs, continuad

Application Reading

. Co ts:
Observations Define It! i

Melting Ice -
faukt: a break in Earths crust plates

Today we live in a very warm period, and glaciers are on the move— A S f el s
backward! Most glaciers are melting faster than they are growing, urrace R e e

and this has scientists worried about the tuture of our planet.
Ma e of P a'es gradual: faking place slowly

mantle: a layer of molien
rock beneath Eartrs crust

wecubeonfoll | foil scratched and tore

Whenthe pitas
mave s

Kocwes iy | €8 melted %nd left

sand behin:

The outer layer of Earth is

called the crust. The crust is
plates: large sections of
made of different kinds of rock.  Earlhs crust

hat You Discover?

Earth’s crust is broken into many
1. What happened when you rubbed the ice cube across the foil? large pieces called plates. All the land and oceans on Earth

It scratched or tore the foil.

lie ontop of these plates. Beneath the plates is the hot, soft

mantle. The mantle moves and carries the plates along with it

2. What was left in the plastic tub after the ice cubes melted?
What would this be called when aredl gladier melts?

water and sand: a mordine

& The movement of plates can be gradual or sudden. When

plates move sudderly, an earthquake happens. Part of the

This sign readsTh glacier was hors in 19087

ground may lift up several fest, or cracks in the earth may

Pretend that you are a scientist studying the impact of the changing elEpane o pheouiicn Eadifsenetirato b elcd At

A WA SRS SR o GG e WS e ieciers glaciers on the world today. What are five questions you would ask?

change Earth's surface?
Gladiers can move rock, and these rocks
can scratch and reshape Earth's surface.

What might happen if all the glaciers in Antarctica were o
completely melt?
Examples:
1. How cold is the air around the glaciers?

2819

2. Isthe glacier advancing or retreating? s Rutt i

. How fast is the glacier moving?

" e Use the to find whe live. Write the f the plate
u. Where does the water from melting ice go? o, e Sk AR IR SRR S R RS
5. How old is the glacier? Answers will vary.

shaping the Earth
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Visual Literacy

Define It! i i
" Define It! Richter Scale

This chart shows the effects of earthquakes of different magnitudes
around the world, as well as how many of them are recorded per
year. Use the information in the chart to complete the sentences
below.

bgundary: aborder or an duration: the length of time
edge . hat somelhing lasis
collce: fo crashinto; fo Measurlng magnitude: a meastre of e

cometogether

amourt of ereray released by
plates interect: 10 act on one another Ear'hquakes an eathquake

seismometer: a fool that records

i Rchier | Average Number
Eerthquakes happen along the boundaries of plates, or Scientists study earthquakes  movemants i Earis aLst et || e o
‘where the edge of one plate meets another. Plates interact with atool called a seismometer, Magnitude {per year)
along their boundaries as they move in different directions which detects and records movement in the ground. When an 2028 TG00 | NG R e aaa o Saisenaiais
Some plates slide past each other. The famous San Andreas carhauake happens, a seismometer wil display a series of T 5550 |[BadnGie e hangingiob ek magovia

Fault in California is an example of plates sliding in opposite zigzag lines that allow scientists to figure out the durtion

. uo-ua 18000 | Most peopk nofice the; buildings shake
directions. Other plates collide, or run into each other. When and strength of the quake.
plates collide, they cause powerful earthquakes and can even In 1935, a scientist named Charles Richter invented a system £08 1300 | Ereryone nofices them: windons may break
build mountains. The Himalaya Mountains in Asia are the of measuring earthquakes. This is called the Richter scale. An 60-68 34 Walls may cradk; chimneys may fal
result of two plates colliding, In other places, plates move apart earthquake is given a number from 1 to 10 fo describe its 7078 8 Ground cracks; weak buidings fall down
from each other. This does not cause very strong earthquakes, magnitude. A magnitude 1 earthquake is so weak that you 8.0-88 1 hany buildings fall; bridges collapse
but ocean basins are often created when two plates pull apart. can'tfeel it. An 8.0 earthquake — 9.0-99 Tper20years | Complete devastation over awide area

would keiock you off your fesl! 100+ Extremely rare | Never recorded

Since scientists began using

the Riche le, the st it
SriSisedie NS ToN ges / 1. Earthquakes of a magnitude of 4.0 happen at a rate of about
earthquaks ever recorded

was a9 5 in Chile in 1960 1 ey 20 yeas

2. Usually, an earthquake must be o least amagnitude of _ 2.0
Writs true or false o cause any buildings tofall down

Write whether the diagrams above show plates sliding past sach

other, coliding, ot moving apart 1. A seismrometer measures the magnitu de 3. Most people nolice earthquakes that are amagnitude of 4.0
. . of an earthquake. false or greater.
1. _moving apart 3. _colliding i
sliding past 2. Amagnitude 10 earthquake is the sirongest. —fue 4. The number of earihquakes befween magnitudes of 30 and
7 Q D
69 that happen every year is dbout __1HHH3U
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Voeabulary Practice Eutruaradron cortinasd Applieation

Skills:
1. Prepare the gelatin with an adultthe night before the experiment,
following the instructions. Pour the gelatin mixiure info the beking
dish so thet it completely covers the bottom of the dish and is o
least 1" thick.

Earthquakes Crossword Puzzle

Use the vocabulary words to complte the crossword puzzle

Famous Earthquakes

There are many places on Earth where earthquakes happen often.
Somstimes these earthquakes are so strong that they cause a lot of
darnage. People remember these sarthquakes for years and years
Choose one of the areas below and research to find out about a
famous ear thquake that happened in that area. Then use the
research to answer the questions.

seismomeler duration mantle collide
boundary inferact plates. fault

.

. Put plastic wrop on the beking dish end place it in the refrigerator

3. The next dey, use the marshmallows and toothpicks fo create
two diferent buildings: one thet you think willstand upfo an
earthqucke, and one thet you think willfall down. Place them
onfop of the gelatin in the baking dish.

Japan  Alaska  Califomia  Indonesia  Chile

5. to act on one another
7. alayer of molien rock

beneath Earth’s crust
8. to crash info

=

. first, shoke the baking dish back and forth slowly and softly. Next,
shatke it quickly and foreefully. Then cnswer the questions.

at Did You Discover?
1. Whet happened when you shook the dish scitly? Did either of your
buildings fall over? Which one seemed sironger?
Answers will vary.
2. What happened when you shock the dish harder? Did either of your
buildings fall over? Which one seemed sironger?

Answers will vary.

. Where did the earthqueke tcke place?

.

. When did the earthqucke fake place?

®

. What was the magnitude of the earthquake?

afc

SREEEEGG

=

. What effect did the earthqucke have on the surrounding area?
What type of damage did t do? Lid it cause any ofher fypes of
natural disasters (isunamis, londslides, efc)?

OoEEEE

[5]o[-{=al=]=]]

m[a[n]t]T

Tild

1. aborder or an edge

2. the length of time that Answers will vary.

something lasts

[cTo

BDEDERERED|

EEERE

3. large sections of Earth’s crust

4. atool that records movements

3. What might you do fo meke your buidings stronger?
in Earth’s crust

Answers will vary.

6. abreck in Earths crust where
blocks of rock are moving in
different directions

© Eranicar Corp.-EMC
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Reading

. Concepts:
Define It!
acive: avolcano that is currently
erupting, showing signs of erupting,

Where Are s sowssor
Volcanoes?  cmart.avicno oo

erupted recenly, b is expeded fo
There are thousands of  erupt again

Define It! Define It!
lavai: hot meted rock thet flows chamber: a space inside something
F from a volcano a s
rom debris: small pieces of broken rock,
magma: fol felled rock Ihal lava, and other materials blown
Magma  eresoncmnme 0lCanoes o
vent: an opening in avolcano

I'o quq throtigh which lava can flow E ru pt violent: very sifong or powerful

volcanoes on our planet erupt: 1o release lava, ash, and gases

Most of them are dormant

Sl gl ol We may see volcanoes rise high sbove Earth's surface, When volcanoes erupt, they can
or extinet. This means thal
et hRiosan but they also reach down into the middle layer of Earth, the be ither violent or quiet and steady
ey haven® erupted for a
‘ V‘ & P e H e mantle, Volcanoes form when hot rock rises from the mantle @it ety e s
long time, or they will not erupt again. However, abou
B e through cracks in the crust. The hot, soft rock of the mantle i teepam e evemm
velcanoes on Earth are still active. This means that they have
& is always moving, As the rock gets closer to the crust, there is the crust onto Earth’s surface in @ slow,
erupted recently and could erupt again in the future. " " Mt.Eromo inIndonesia
. - less pressure pushing against it. The rock begins to expand constant stream. The Hawaiian Islands  erupted viokentlyin2011.
st of the world's
e and turns from a solid into liquid magma. were crected by this kind of eruption.
When a volcano erupts, Viclen! eruptions moslly happen in
an area called the Ring

magma pushes up through a
tube in the volcano and out of its

of Fire. The Ring of Fire vent volcanoes that have a deep chamber

that fills with magma. As magma fills the.

is a band of volcanoes
vent. When magma reaches the

surface, we call it lava. As lava
cools, it turns from a liquid
back into a solid Now it is
a hard rock, not soft the way
it was in the mantle,

chamber, it releases gases. These gases
that dircles the Pacifio g )

Lava flows slowly and steadity
build up under the layers of rock af the  from Mt.Kikuea in Hawaii.

top of the volcano. Eventually, the pressure is so great that the
voleano explodes, sending ash, gases, and ofher volcanic debris
into the air. The eruption that destroyed the ancient city of Pompeii
in ltaly is an example of a violent eruption

Ocean. These voloanoes
are mostly located along
the boundary of the
Pacific Plate.

Composite Volcano

Answer the questions

Write true or false. Write whether the sentence describes a volent eruption o a quiet,
1. Where are most of the worlds active volcanoes loccted? T ——— true steady one. -
Ring of Fire 1. Ash, gases, and debris explode infothe air ___ Violent

2. As magma cools on Earths surfece,

2. About how manyvolcanoes on Earth are sfil active? 1,500 it be comes hard rock false 2. Lava oozesfromhe vent n a slow srecm. __qUiet, steady

N7

5 5
oy al
8 (]
) =
® 5
() »
o o

:AVolcance’s
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