N
l;’ﬂ\\' FAN

e —

2 What Patterns D

A

" "*v-\

Monitoring Farthquakes

2 How Do Seismographs Work?
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@), Communicate Discuss this question
with a group of classmates. Write your
answer below.

When the array arrives in your state, what
information might it provide?

ptatesitvery monthai 88 eismographsare
icked inaad Inovedeastileapiroggng wthe
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- more about monitoring earthquakes.
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How Do Seismographs Work?

. seismographs are complex electronic dev
Today, :er; an& car air bags contain similar devj
com}‘ult axeimple seismograph, like the one in F
ing 1Bta\ :weight attached to a frame by a sprin
al le,t:d to J]e weight rests its point on a dry
Co,n;?drum rotates, the pen in effect draws 3 straight line on paper
Ast ved tightly around the drum. Seismic waves cause a

“‘Tapi seismograph’s drum to vibrate, which in turn causes the
SImlloereCord the drum’s vibrations. The suspended weight with
fhe: pen attached moves very little.‘This allows the pen to stay in
place and record the drum’s vibrations.

ices. Some laptop
ces that detect shak-
igure 1, can consist
g Or wire. A pen

m that can rotate,

Seismograph

Measuring Seismic Waves When you write a sentence,

the paper stays in one place while your hand moves the pen. But in

aseismograph, it's the pen that remains stationary whlle. the Pa}?ei s

moves. Why is this? All seismographs make use of a basic principle

of physics: Whether it is moving or at rest, every ob]ect-resxsts ?2371 Weight

change to its motion. A seismograph’s heaV).r weight r;s.lsts I:}i)o; o .

during an earthquake. But the rest of the seismograph is an o
i ismi S arrive.

to the ground and vibrates when seismic wave Rotar

FIGURE 1 ceverueererrsrsunerensrsansenesecssnsnnnnensesonessssaresssssases

Recording Seismic Waves d weight

In 3 simp|egeismograph, a pen attached to a suspende g

ecords an earthquake’s seismic waves. ) , hold the tip ; '
Make Mode?s To mimic the action of a selsrr::‘gara:Z:}'1 below. Ground“(\

of a pencil on the right edge of the sei:Tth[;?;kngy from your ’motion due

Have a classmate pull the right edge o # the book side to side. to seismic waves

Pencil while the classmate also “vibrates” the
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(
[ ‘._g‘.fg?!}l




FIGURE 2 eoosssnssrsanssrssrssrseossessorssns

Seismograms

When an earthquake's seismic
waves reach a simple seismo-
graph, the seismograph’s drum
vibrates. The vibrations are
recorded by the seismograph'’s
pen, producing a seismogram,
as shown on the top diagram.

@ﬂ}?j‘ﬂ An aftershock is a
smaller earthquake that occurs
after a larger earthquake. Draw
the seismogram that might be
produced by a seismograph
during an earthquake and its
aftershock. Label the earth-
quake and the aftershock.

e L
P waves travel S waves arrive Surface waves
fastest and shortly after produce the largest
arrive first. P waves. disturbance on the

seismogram.

Reading a Seismogram You have probably seen the zig-

zagging lines used to represent an earthquake. The pattern of lines,

called a seismogram, is the record of an earthquake’s seismic waves

produced by a seismograph. Study the seismogram in Figure 2.
Notice when the P waves, S waves, and surface waves arrive. The
height of the lines drawn by the seismograph is greater for a more
severe earthquake or an earthquake closer to the seismograph.

Design a Seismograph.
Assess Your Understanding ; u‘?[‘?. ; , aud

rr-a = Do the Qufck Lab

}r___,/
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1a. Review The height of the lines on a : gOt/it?

seismogram is (greater/less) for a stronger

earthquake.

b. Interpret Diagrams What do the relatively
straight, flat portions of the seismogram at the

top of Figure 2 represent?

O Igetit! Now | know that a simple seismo-
graph works when

O I need extra help with

essecsecee

Go to MY science @ COACH online for help with

120 Earthquakes

this subject.




—
What Patterns Do

¢eismOY raphic Datg Re
eologists use seisx'nographs to monitg
jevices that geologists use d.etcct slight Motiong along faults, Yot

Lenvith data from many different devices, geologists cany yet

odict when and where an earthquake might strike. (=32 But from

" seismographic data, geologists have created maps of where
earthquakes occur around the worl(, Th

veal?

I earthquakes, Other

oates meet, plate movement storeg energy
crust. This energy is eventually released ip

carthquake Risk in North A

in rock that makes up the
an earthquake,

merica Earthquake ................. & .................
risk largely depends on how close 3 given location is to a plate @ Identify the Main Idea

boundaf)’- In the United StateS, two plates Mmeet along the Pacific Underline the sentence in the
coast in California, Washington state, and Alaska,

causing many tsﬁcond. p?ra?raphdthtat dgs;ribes
. o -
faults. Frequent earthquakes occur in California, where the Pacific © main factor in determining
i earthquake risk for a given
plate and the North American plate meet along the San Andreas

location.
fault. In Washington, earthquakes result from the subduction of the

Juan de Fuca plate beneath the North American plate. Recall that
during subduction, one plate is forced down under another plate.

2pply: -

The map shows areas where serious earthquakes are likely to occur, based on
the location of past earthquakes across the United States.

1) Interpret Maps The map indicates that serious earthquakes are most -
ikely to occyr (on the east coast/in the midsection/on the west coast) of the

. CE
United States.

Lowest Highest
risk risk

9 \P.’edict Based on the evidence shown in t.he map, predict where you
fink plate boundaries lie. Explain your reasoning.
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Earthquake Risk Around the World Many of the
ast area of geologic activity called

world’s earthquakes occur ina ve
the Ring of Fire. In this area, plate boundaries form a ring around
the Pacific Ocean. Volcanoes as well as earthquakes are common

along these boundaries.The Ring of Fire includes the west coast

of Central America and the west coast of South America, Strong
earthquakes have occurred in countries along these coasts, where
plates converge. Across the Pacific Ocean, the Pacific Plate collides
with several other plates. Here, Japan, Indonesia, New Zealand, and

New Guinea are seismically very active.
India, China, and Pakistan also have been struck by large carth-

quakes. In this area of the world, the Indo-Australian Plate collides
with the Eurasian Plate. Earthquakes are also common where the
Eurasian Plate meets the Arabian and African plates.

Why do earthquakes occur more often
in some places than in others?
FIGURE 3 seresseessssssammsssssssssssnssssssssasssasssssssssssssssssssasess /:,' -

S TR Earthquakes Around .
fod

the World -
Earthquakes are closely linked to plate tecton- 3
ics. The map shows where past earthquakes have ATIANLIC
occurred in relation to plate boundaries. JCEAN )
Make Judgments Draw an outline tracing
the plate boundaries that make up the Ring of
Fire. Then, look at North America. Draw a star i
where buildings should be built to withstand LS
earthquakes. Put an X where there is less need to * South

design buildings to withstand strong shaking. Do \{?erican
L

R

the same for another continent (not Antarctica). late
Explain your answers.
YATLANTIC

)

OCEAN
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® Major earthquake ."
® Minor earthquake

—— e | == Plate boundary

B «=* Uncertain
. plate boundary

.
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@ Last hour
@ Last day
@ Last week

Gulf of
Alaska

PACIFIC OCEAN

y Earthquakes in Alaska

i Look at the map of Alaska.
Earthquakes here are the result
of subduction. ®, Infer Draw the
plate boundary. Then draw arrows
on either side of the boundary to
show the diraction in which the
plates move relative to each other.
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® Do the Oﬁick Lab
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Assess Your Understanding

2a. Review The _
stored in rocks as a result of plate move-
ment can be released in an earthquake.

sw,
b. Vyon? Why do earthquakes occur more
often in some places than in others?
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t! Now | know that seismographic

Olgeti

data reveal that . ———

O | need extra

I
SRS

RN

nce §& coacH online for help

R

Go to my scie

with this subject:
123

Earthquake Patterns.




