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111 Measuring Farthquales

. -based on the energy released, used scientific instruments,
measures the magnitude

= -based on descriptions of earthquake damage on structures made by
humans :

C

2

A\ . The map below shows the intensity values (Earth-shaking effects observed by people) during an
garthguake that occurred in New York State. The numbered areas on the map were determined from the
wodifled Mercalll Scale shown at the right. The scale Is used to group Jocations according o the observed
effects of an earthguake.

New York Sfate Mouoaified Mercalll Scale

\\ | | : Intensity  Observed Effocts

Yalue . .
i Usnally detected anly by imstruments
I _ Felt by a few persons at rest, expecially on
upper finory
@ . i1 Humging objects swing; vibeation like p
v

v presing toack; noticeable indoats
oI ¥ | Felt indones hy many, dutdoars by faw; 3
aensation Tike 8 heavy truck striking o

building: parked sutomebiles rock
ﬁ | //l\\\,\\. H h{ Felt by nearly sll; slecpers awekened;

i Tipricds disturbed; unsiable objects overmrned;
some dishes and windows broken .
VI Felt by ull; many frightened md nm
outdoors; some heavy furniture moved;
glassware broken; books fall off ghelves;
damege slight
L'4)) Difficult to stark; noticed jn moving

, tutvmwbiles; dsmage to some mMeaonTy;
weak chimneys broken ot noofline
Vil Partial collepse of mesonry; chimnoys,
factory stacks, columns full; heavy furniturs
overiummed; frame bousss moved on
framdstiome

AL which location in New York State could everyone feel the vibrations caused by this earthguake?
(1) 43°30'N, 75°30' W (2) 43°00'N, 78°30'W (3) 41°P00'N, 74°00'W (4) 42°49'N, 74°00' W
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V. Subtracting Time

11:08:20
- 340

1. You can not subtract 40 from 20.

2. You must borrow one minute.

3. Cross out the 8 and change it to 7.

4, 1 minute = 60 seconds

5 You must add 60 seconds to the 20 you mﬁmnmm with
6 You can now subtract normally.

1:24:36 . 4:15:56 7:50:15
- 35:14 - - 28:13 . - 3:45
1:15:30 6:41:10 1:01:01
- 14:35 - 2:10 - 15

¢ VI Seismographs

)

he seismaogram below shows the arrival times of an earthquake's P-wave and S-wave recorded at a
seismic station in Portland, Orsgon.

' I N N T NN R NN SR N U B N I
L L R L A R S R M L L
g he 20 min 23 min 26 min 20 min a2 min A5 min

what was the distance from Portland o the earthgquake's epicenter?
{1y 1800 km {2) 2800 km {3) 3200-km (4) 4100 km
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Z - 10
$ An earthguake's P-wave traveled 4,800 tF

kilometers and arrived at a seismic station at How far from an earthquake epicenter is a city

5:10 p.m. At approximately what time did the where the difference between the P-wave and

earthquake occur? S-wave arrival times is 6 minutes and 20

(1) 502 p.m. (3) 8:10 p.m. seconds?

(2) 5:08p.m. (4) 518 pm. M) 1.7 %10% km (3) 3.5 x 10° km
(2) 9.9 x 10° km (4) 4.7 x10° km

A seismograph station 3 x 10 * kilometers from
vw\ an epicenter recelved P-waves at 3;33:00 in the &m ¥
afternogn. What was the origin time of the ’

/o« earthquake? [Refer fo the Earth Science What is the average velocity of an earthquake's
Reference Tables.] S-wave In its first 4 minutes of travel?
(1) 3:03.00 p.m, {5) 3:28:140 p.m. (1) 1 kmn/min (3) 500 km/min
(2) 3:27:20 p.m. (4) 3:38:40 p.m, {2} 250 km/min {4) 4 km/min

w} An earthgquake P-wave arrived at a selsmograph
station at 01 hour 21 minutes 40 seconds. The

distance from the stafion to the epicenter is

3,000 Kilometers. The earthquake's origin time

Wwas

(1) 0T h 11 min40sec  (3) 01 h 20 min 20
3Eec

(2) 81 h 16 mn 00 sec * (4) 01 h 27 min 20
sec

\ﬂxp . The cross section below shows the distribution of earthquake waves as they travel through Earth's
ﬂ . interior. The arrows within Earth's interior represent the pathways followed by some earthguake waves.

Which types of earthguake waves will most probably be detected inzones A and 87
7 (1) zaone A: P-waves, anly, zone B; S-waves, only (3) zone A: S-waves, only, zone 8: P-waves, anly
,ﬂ ; {2y 7one A: P-waves, only; zone 5. no P- or S-waves (4) zone A: S-waves, ohly; Zone 8: no P- or S-waves

o)
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(sue-na-me) a large wavelength ocean wave produced by a disruption on the
ocean bottom.

Disruptions: faulting, volcanic eruptions and landslides.
A tsunami can lead to huge waves hitting the shoreline, building damage, injury and death.

\mm When the seafloar maves as a result of an \.«T\N ﬁ

underwater earthquake and a large tsunaml

Q4m<mmmw_u_{njmmmﬂe w_wm:_wm.w,_g_wm,_ﬂ_wmwﬁ rted Teunamis are caused by

(1) 22&8& Hietanees ansporie (1) Earth's rotation (3) hurricane winds

(2) No destruction will occur near the origin of (2) gynarnic equilibrium  (4) earthquakes
the earthquake.

{3) The direction of the tsunami will be deter-

tmined by the magnitude of the earthquake.

(4) Severe destruction will occur in coastal

areas.

. Volcanoces

— a mountain composed of extrusive igneous rocks.
A volcanic eruption is the giving off of gases, lava, and/or lava rock onto Earth’s surface
through the opening of a volcano,

Volcanoes are considered to be natural hazards because building can be destroyed and people
can be injured or killed from something caused by nature.

o — falling rock from an eruption.
.o Lavacanreach 1000 degrees Celsius.
o Ash lands on glaciers, the ice and causing mudslides.

o Gases emitted by volcanoes can cause immediate death.
o Can cool the earth’s surface temperature.
Because magma moves upward before an eruption, the eruption can be predicted by monitoring:
o The temperature
o The degree of the mountains m_oco
o The width of a volcano
Volcanoes occur in areas of boundaries where the land is pushing up/down QEm
causes frictions and heat). (Also occur in “Hot Spots™)
Planning for volcanic eruptions: evacuation routes






