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1 he epicenter of an earthquake is usually determined by examining

Per.

seismograms from at least three recording stations. From these records, the distance from the epicenter of the
earthquake, to each of the recording stations, can be determined. Circles drawn on a map from each of the seismic
stations are then used to locate the epicenter. In addition, the seismic recordings can be used to determme the time

at which the earthquake took place, and how powerful the earthquake was at its

1. Inthe box below, what is the time separan'on between the vertical lines?
(Please note that the times on this chart are shown; HOURS : MINUTES
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2. Which type of earthquake wave is the first to arrive?

3. The second, and usually more intense wave, is the...

wave.

Use the seismograms above and an earthquake travel time graph to complete the table below.

Record all arrival times to the nearest 5 seconds.

IISII T‘ime —_

Distance to\ P-Wave

Epicenter

Travel Time

Seismic Station |"P" Arrival Time |"S" Arrival Time | vp» Time

Earth- |  Quebec

quake
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The data that you entered on the last page can be used to locate the epicenter and to find the lexact time

at which this eanhquake occurred. Here's how.

The diagram to the right shows that with only
a single station, we can tell how far away the
epicenter is, but we are not able to find

the direction to the epicenter.

A second station allows us to make another
circle and determine two possible locations.

~ The third circle'should locate the exact
position of the epicenter. Three circles
should intersect at a single point: the epicenter.

4. Why are more than two seismic stations needed
to locate the epicenter of an earthquake?

~—
1 Seismic Sta}lon:

Epicenter couid be
anywhere oh this circle.

2 Seismic Stations:
Epicenter could be

t
t
H

3 Seilsmic
Stations:
The epicenter
can be located

at one precise
point.

Atlleast 3 Seismic
stations are needed

L - to locate a single point.

al either of two poins.

|
1
|

To locate the epicenter of the earthquake shown on page 1, you will need a drawing compz:‘ts, a pencil, and

a copy of the earthquake travel time graph. Obtain these materials before you continue in

nis lab.

Use the map scale on page 5 to stretch
out the drawing compass to the proper
distance from each recoj,ding station.

(As read from the table you completed

Strech your Drawing Compass with the
{ Scale of Miles and Draw the Circle.

‘ 'Locatiﬁg lhé Epicenter a S “P‘aéé2

on page 1) Do-itnow.

Around the first station, \draw a circle
(in pencil) at the proper distance.

(=0 Seethe diagram.) i

When you draw the-sec{:nd circle,
draw only the portion of the circle that
intersects the first circle (with afew
extra centimeters on either side). Your
map will be easier to draw and to read
if you only draw the ne¢ded parts of the
second and third circlesi
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When you have drawn the first circle and the needed portions of the second and third circles, the three circles
should intersect at one point, or they should make a very small triangle. That’s the location of the epicenter.

The actual time at which the earthquake took place at the focus (and
at the epicenter) is called the origin time. Once the distance from the
epicenter to any recording station is known, it is possible to find the
origin time of the earthquake.

For any Earthquake:
Arrival Time

- Travel Time _
Origin Time

5. How long does it take a
P-wave to travel 4000 km?
(Hint: Look at the Earthquake Travel Time graph in the Reference Tables)

Read the arrival time from a
seismogram. Use the P and 6

~ § Wave Travel Time Graph
and the epicenter distance
1o find the travel time.

. If the P-waves from that earthquake 4000 km away arrived at
our station at exactly 12:00:00 (noon), when did they start their
journey? (That is, when was
the earthquake origin time?)

Use this technique to determine the origin time of earthquake #1 recorded on the front page.
(You can check yourself by doing the same subtraction with the S-wave or with a different station.)

7. Time that the P-wave arrived at Quebec:

Epicenter distance from Quebec: Travel time for P-wave:

Origin time. (Arrival Time minus Travel Time)

The table below shows you data from a second earthquake. Complete this table, then use the data to draw
circles in order to locate the epicenter of this event on the same map that you used for the first earthquake.

Once again, just draw the parts of the second and third circles that you really need.
On the map on page 5, clearly label the first epicenter #1, and label the epicenter for this earthquake #2.

_ ISeismic Station |"P" Arrival Time |"S" Arival Time | "Sn;;rg?;; L m N T,:VZX%\:& ' Origin Time
%ﬁrathkg Seatile 13:08:10 12:10:50
» Denver 13:07:35 1'3:094:50
Anchorage 13:11:50 13:17:15

8. Which column in the table above should be about the same value for all three entries?

9. Briefly explain how can we determine the distance to an earthquake from the records of a smgle seismic
recording location? (Please number the steps of your procedure, #1, 2, 3...)

Locating the Epicenter
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The diagram below shows an earthquake as recorded at five recording stations. Use this information to both
locate the epicenter on the map on page 5, and to determine the origin time of this event. Label it #3. Please draw
the useful parts of all five circles, even though three should be enough to show the location of the epicenter.
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Please read "P" and "S" wave arival times to the nearest five (5) seconds.

"S" Time Distance to P-Wave

Earth-

Seismic Station | "P" Arrival Time | "S" Arrival Time | — "P" Time Epicenter | Travel Time OriginTime

quake

10. Whatis you'r best estimate of the origin time of the third earthquake (#3, above)?
(Be sure all three epicenter locations are marked on the map: #1, #2 and #3. Then cont
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11.

12,

13.

14.

15.
16.

17.

How many recording stations are required to locate an epicenter? *

In what three A.
ways are

P-waves B.
different :
from S-waves? C. |

t
1

To locate an epicenter, subtract the _ arrival time from the

i
i
T
|

arrival time. Next, use the travel time chart printed in the

'

to find the : at which that time separation applies. Do the same for at least

more seismic stations. Around each seismic recording station, draw a s

at the proper distance. Where the three circles is the eipicenter.

To find the origin time, subtract the ' for any P or|S-wave from the

| of that wave. That’s when the earthquake occurred at the epicenter.

Define latitude: _

Define longitude: '

From the map on page 5, list the terrestrial coordinates the three epicenters that you liocated in this lab.
(Be sure to label each with both the angle and the direction: such as 45°N, 127°E.)

Event #1:Latitude: Event #2: Latitude: Event #3: Latitudd: ___
‘ |
Longitude: Longitude: Longitude: _

We cannot locate the epicenter of an earthquake with seismic records from just one ﬁecording station.
What caninformation we figure out about the earth- '
quake at its source from a single seismic station?

List only properties of the event at the epicenter. (1)

18.

(There are at least four answers to this question. ;
Y ou must list two for full credit.) ) _

(These two answers are optional.:> ) (3)

What does the dairy store sell when we have an earthquake?

GARFIELD/By Jim Davis :

AN& CHANCE €00 MIGHT
ACTUALLY MOVE TODAW?
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