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Drifting- Contnents
And Magnetic Fields

INTRODUCTION
Geophysicists have been abtc to plot the path
of India, from its breakup with Antarctica, across
the equator to its present position; using the
apparent magnetic dip preserved in the rocks of
India. In this module, students use paleotnagnetic
dating in the same way those geophysicists
did, to determine the position of India at*various
times in the past. They also learn thatlhe,
collision of India with Asia is the probable caus4\
of the extensive earthquake activity in Tibet
and southern China.

PREREQUISITE STUDENT BACKGROUND
Students should be familiar with continental
drift and paleomagnetism. They should be
able to locate places on a world map using
latitude and longitude. They should also be able to
measure angles with a,protractor.

OBJECTIVES
S

After you have completed these activities, you
should be able to
1. Explain what is meant by magnetic dip
2. Use the magnetic dip preserved in rocks to
determine the latitude of India 'at certain
times in the past, and its rate of movement
3. Identify the collision of India and Asia as
the cause of the Himalayai

MATERIALS
One set of each of the following is needed for
demonstration purpoSes:.
Overhead projector
Transparency of the upper half of Worksheet 1
Iron filings and a bar magnet of a size that will
fit the transparency
A transparent lid or dish' to Support the
transparency above the magnet
Transparent protractor, ruler and a marker pen
At least one dip needle anda compass. If more
are availible, then students can determine
the answers to Question 1 themselves.

4rt One or more atlases
Each student should have a protractor, ruler,
pencil and eraser

4
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Scientists have. determined that at one time India
was a part of Antarctica It broke off from
Antarctica and for 200 million years drifted
northward, isolated from any other landma s
Finallyit collided with Asia, resulting in the
uplift of thetHirpalaya Mo ems Perhaps y u
have heard about the earthq kes in that part of
the world. These earthquake are the result
of this collision process of one, continent with
another They tell us that it is stiff going on.,
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BACKGROUND INFORMATION
The difference in the magnetic dips of the rocks
found in India is not the only evidence used
by scientists to trace the northward movement
of India. The magnetic anomalies of the
Ocean 'floor provide the major support. Students
should realize that the information th-ey deal
with in this activity is simplified to make
it readily understandable.

In the introduction of the student guide,
students are told that the Himalaya Mountains
and the earthquakes in southern China are the
result of the collision of two continents.
It is the movement of oceanic-crust into a
subduction zone along the southern margin of
Asia that caused the collision: The two continents
were drawn together by this movement. The
continental crust of India, however, was too
low in density to be drawn down into the
subduction zone. Instead, it is colliding with the
continental crust of Asia. In this way a great .

thickness of continental crust occurs at the zone
of collision. This greater-than-normal thickness
of lower density continental rock maybe largely
responsible for the height of the Himalayas.
There seems to be a shortening of crust caused by
this spilision. As the crust shatters, it slides alorigis
the resulting faults in a general compression
of the continental crusts of India and Asia.
These movements result in the many shallow
focus earthquakes occurring in Tibet.
See.Figure A.

SUGGESTED APPROACH
PART A of the module is a teacher demonstration.
Students, however, should respond to the
questions in the Student Investigation and on
Worksheet 1 during and immediately after the
demonstration. The remainder of the activity can
be done in an individualized setting or In small
groups with the demonstration as background.
You should conduct a post-laboratory
discussion at the end of the module using
the SUMMARY QUESTIONS-as a guide. This
discussion could also include information
relating to the EXTENSION.

The Alps are another zone where two continents
have collided and produced mountains. The
Alps are older than the Himalayas and resulted
when Africa collided with Europe. A second
period of collision may be occurring now. Africa
seems to be moving into Europe. As a result,
the Mediterranean Sea is closing. Millions
of years from now another mountain range,
parallel to theAlps, may be formed by
this collision.

-4-- So.,,r, North

1 P, 5' '5 c5 s 5- Co-e-.a

E-5
ma a.vas

110-

2 Ater
*Earthquake

Figure A. Schematic representation of the
collision of India and Asia, which prod cell the
Himalayas and has resulted in continuing
shallow earthquake activity.
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PROCEDURE acm=Tim_...*
PART A. What is magnetic dip?
In this part of the activity you conduct a
demonstration and class discussion to review
basic concepts concerning the earths magnetic
field and how it can be measured at various
places on the surface. .

Key words: dip needle, magnetic dip, horizon
'line
Time required: one to two 45-minute pert/xis
Materials: protractbr, ruler and pencil

The earth is surrounded by a magnetic field,
which is stkongest near the north and south
magnetic poles It can't be seen However, anyone
who has used a magnetic compass has observed
it. The compass allows one to "tell directions"
(north, south, east,4pr west). Telling directions:is
using only one part of the magnetic field
the horizontal part Since the field is three-
dimensional, there is another part at right angle/
to the hdrizontal part. We will call this the vertical
part To observe the vertical part of 'the field,
you use a dip needle. It is similar to an ordinary
compass except that the needle is allowed
to rotate vertically instead' of horizontally
The angle formed by the dip needle and the
horizon is known as the magnetic dip.

Demonstrate d dip needle and a comp7ss. You
may have to go outside the building to avoid
magnetic materials. Have students use a compass

'to determine the orientation of the building,,
**)tor some othei feature, with reference &magnetic

north. Then ybu gan briefly discuss the three-
dimensional nature of the magnetic field
and introduce the dip needle as a compajs In
the vertical plane. Then have them deterNne the
iferticd1 component of the 'field at your
school's location: .

If your students are familiar with the idea of
vectors, you should'discuss the magnetic field
as'a,vector quantity having both magnitude
;and directfon. There are two angles of interest:
_.declInatioir and Inclinatioh. Declination is
'the angle Of deviation qom the geographic
north. Inclination is the angle that the dip needle
makes with the horizontal plane. In the activity
thiS is called magnetic dip. See Figure B.

Although you marwant t6 disduss declination
(or the difference between truenorthgeographic
northand magnetic north) with your
students, this distinction is not
for understanding the basic OBJECTIVES of
this module. In fact; it may confuse stude ,n ,js

,40 since later In the,aptivity they are told that over
geologies time, geographic north and `magnetic
mirth can be assumed to be essentially. "

,the sarne.

$0)

1, Your teacher has shown you a compass and
a dip needle. Which would you use to measure the

. horizontal, part of the earth's magnetic
field? compass Determine the direction,
with a compass, to some object in your room
Of school yard..

,'Object
Direction
What instrument would you use to measure
the vertical part of the earth's magnetic

-field? dip needle

In this activity you will be using the magnetic
dip recorded in rocks. When molten rocks reach
the surface of the earth and begin to cool, certain
minerals within the rocks are magnetized
parallel with the magnetic field of the earth
These rocks will then have a weak magnetic field
themselveS. The positions of samples of the
rocks are recoYded befoire they are collected
Scientists can then meWre the hor,j.26'rital and
vertical parts of the magnetic fields of these
'rocks. This will tell them about the magrietic field
fn the area at the time the rocks cooled

This explanation of the paleomagnettsm of
rocks is highly simplified. The rocks become
magnetized as they crystallize. When the Curie
temperature is reached (about 500° C), this
magnetism will becorn4 permanent. If later the
rock is heated above the Curie point, it will
lose its permanent magnetism. It will
acquire a new fieldwhen, the temperature
falls back down through the Curie point again.
Therefore, the scientist must know the temperature
history of the rock.

Because of crustal disturbances, many rocks Lc.

are not found in their original positions. Magnetia
data from them can still be used, however,
if the scientists are able to make corrections
on the positions. The original positions can often
be determined from bedding planes and
other'characteristics 4f the rocks.

CI

ivlagnetc Id, Geographic north

Figure B. The earth's magnetic field can be
measured vertically and horizontally.

3



a

A
Set up the demonstration as follows:

1. Place the bar magnet on the'overhead
projector and cover it with the transparent lid
or dish.
2 Scatter the ironsfilings on the transparent ltd
over the bar magnet.
3. Place the transparency of the diagram of
the earth's magnetic field (Worksheet 1) over .
the iron filings so that its north and south
poles coincide with those of the bar magnet.
Be careful not to disturb the iron filings.

Try out the demonstration at least a day or two
ahead. Be sure the magnet and the diagram

tam of the correct size so that the iron filings will
follow closely the lines of magnetic force
on the diagram. You may.have to redo the t

diagram to make them fit correctly. This is an
important step in that,it allows students to "see"
the earth's magnetic field as modeled by the field
of the magnet. The student can then relate
the demonstration to orientation of the dip
in diagrams representing rocks taken from various
places on the earth's crust..lf students don't
understand this; then the remaining part of the
module will have little meaning for them.

2. After you observe your teacher's dernao-

on
the north and south poles on the

diagram Worksheet 1

3. plotice that a horizon line has been drawn at
loiation C. A horizon line is a straight line .

touching the cir=cle' but not intersecting it. Draw
in the horizon line at the other four loCations
To make a horizon line, first draw a straight
from the center of the circle to the point on t
circle through which the horizon line must pass
(This line is the radius of the circle.) Then drawea
line 90° (perpendicular) to the radius at the
point on the circle. This is the horizon line for that
point, Measure the angle of dip of the magnetic
field at each location. It will be the angle formed by
a ling of magnetic force and the horizon. Note that
the radius and dip angle for C are already shown.
A 90° B 60° C 350 D 60° 5°

4

or

vr4,-

4. Worksheet 1 has drawings of rocks collected
at each of the five locations Draw arrows`
on the rock drawings showing the direction of
dip recorded by the magnetic minerals in
these rocks. The rocks are all samples frofr) recent
lava flows.

5. -Where on the earth is the dip the greatest?
at the poles the least? at the equator

6. Samples A, 13, and C are from the nortlrn
hemisphere. What is relationship bptween dip
and distance from-the north tha,s-i)netic pole9

Dip becomes greater closer to the north ,magnetic
pole.

7. Samples D and,E are from the southern
hemisphere..What happens to the dip in
the southern hemisphere9
It is reversed. Thie north - seeking needle will
point up rather than down.

Be certain that students understand the
relationship of dip to latitude and position north
or south of the equator. This understanding
is essential for PART B..

ti

,,
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PROCEDURE
PART B: What does magnetic dip tell about
India?

In this part of the actiiitylstudents study
evidence from magnetic dip recorded,in certain
rocks. This record has led geophysicists to believe
that India has drifted northwardio collide with
Asia. Students learn that changes in the rate
of movement can be determined and that the
collision accounts for the Himalaya Mountains
and the extensive geological activity
in that area.

Key words: radiometric dating, paleolafttpde
Time required: one 45-minute period(
Materials: protractor, ruler and pencil, atlas

Geophysicists find that the ancient magnetic
dip may be different in rocks of different ages on
the same continent. This is particularly
t'cue of Indra.

Figure 1 shows drawings of six rocks. Each rock
is from a different formation in India.
Samples B and D areitipm lava flows. The others
are sedimentary rocks that contain pellicles
of iron. Iron particles will often act like tiny
magnetic compasiNs as sediments are being
deposited. They align themselves with the
magnetic field of the earth. Sedimentary rocks
and igneous rocks, then, can provide a'record of
the earth's magnetic field.

Note that the age of each rock is given in years.
Geologists can determine how long ago
an igneous rock crystallized by a method known
as radiometric dating. They can also determine
the approximate time of deposition of sediments
at a site where igneous rocks have cut ,

across the sedimentary rocks.

Figure 1 is based upon data from C.T. Klootwijk,
1976. It has been translated from the form
used by paleomagnetists into the form used In
this activity to make it more understandable
to students.

1
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The direction of magnetic dip is Indicafed by
the arrow on each sample.

1. Use the protractor to measure the angle of
magnetic dip for each sample and place your
results in the proper column of the Data Skeet
on-Worksheet2.

What.could cause the magnetic dip of the rocks
found in India to change during the last 225
million years? there are three possibilities.
a. -The north magnetic pole has moved.
b. India has moved. .

c. both the north magnetic pole and India
have moved

Most scientists now believe that the magnetic
poles have always remained relatively dose to the
earth's geographic poles and that the geographic
poles have always remained in an area near
their present positions Therefore, a and c are not
acceptable explanktions, arid the only
possible explanatio1i is that India has moved.

Since the magnetic and geographic poles are
close together, you can assume for this
activity that they are indeed the same. Therefore,
the angle,of magnetic dip can give you latitude
and distance from a geographic pole if
you use this graph (Figure 2).

90

0
z

(1.)

;ED
c.) 60

a.

0
tl)

cn 30
0\

'CC)

0

2. Using Figure 2, determine the paleolatitycie
(ancient latitude) far each of your samples
from India. Record this on your Data Shipet
on Worksheet 2.
Paleolatilude is found by using the angle of
magnetic dip the students recorded from Figure 1.
For example, rock C has a 49° dip. Using
Figure 2, look for 49° ortthe bottom scale labeled
"Angle of magnetic dip." Go up front that 4.

point to the curved line. From that point on the
curve read across to the Scale'of latitude to
find the "paleolatitude." For rock C it is
approximately 30° S. latitude Mote
position of arrow).

3. Plot the paleolatitudeand age Of each sample
on the graph on Worksheet 2.

4. From the graph you have Just plotted,
determine the average rate of movement of India
durinlhe last 200 million years in cmiyear.
Approximately 3.2 cm/pear

5. Has India always moved at the tame rate of
speed during the least 200 million years'?
No

0

.1

30 60

Angle of magnetic dip degreq N or S

90

0 km

5 000

10 000

Figure 2. Graph showing relationship between distance from magnetic poles and angle of magnetiC dip.
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Data Street

Rock Sample A .8 C D E F

Age of Sample 225m y 200m y 80m y , 60m,y 20m y Present

Angle of Dip 56 66 49 37 17 37

Paleo latitude 37°S 48°S 30°S 19°S ,8°N 20°N

Or Graph

4.

20

30

4.40

50

60
225

IP I

200

V

150

6000

100

Time in millions of years before present

Answer Sheet 2 (PART 13)
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6, Mark the Rosition of India for the varioug dates
of your samples on the map on Worksheet 3.

''Scientists have discovered that India has not
had very much.east7west movement in its

-past. TherefOre, the path that you have plotted Is
probably pretty close to that actually taken
by India.

The Himalayas are thought to be an area ,where
two continents are actually in the process
of colliding. What would you expect some of the
effects orsubh a collision to be? Use an
atlas. to answer'the next two questions.

X
7. Where is the highest elevationl'in the world?
Mt. Everest in the Himalayas .

, S. Locate the TibetariPlateau What are some'
typical elevations?
Mountains rise to 25;000 feet., Valley floors are
at about 20,000 feet.

9. What might causes the elevations you found
for the answers to the last two questions?
The collision of two continents causes the high
elevations. You may want to discuss the
mechanisms of this collision as described briefly
in BACKGROUND INFORMATION7,

SUMMARY QUESTIONS
1. Describe the movements of India for thepast
225 million years
India has moved from the southern hemisphere
to its present position. It wasonce part of
Antarctica. After its separation, it remained
isolateduntil its collision with Asia.

2. What types of evidence are used to determine
the movement of India.?
In this activity', i fhy the evidence from magnetic
dip has been used to demons rate4the movement
of the Indian continent. Other evidence,
however, is also used by'scientists, including
magnetic anomaly patterns observed in the ocean
floor, the correlation of rocks by using fossils
and radiometric dates, and the types pf
fossils found in rocks cif different ages.'

EXTUISIONS
Som l devastating earthquakes have,occurred
in China recently. See if you can find news stories
of these earthquakes in your library. What effects
did they have upon people? Where were they
located? Can they be explained by the
collision of the two plates?
.The mo0 severe earthquakes in China have
-occurred far from the mountains. Thkr cannot
be readily explained by the collision of the
two continents.

10
'

To answer the next question compare Figure,3
with your atlas.

If a copy of either the 'World kelsmicilisMap
(1974, U.S. Geological Survey) of Tergstrial Heal
Flqw Datia Map (1976, World Data Center A
for SolidlEarth Geophysics, Boulder, Colorado)
is available, it may be used in place of
Figure 3.

10. Near what topographic, features do most
of the earthquakes in southeast Asia seem to
occur?
In br near the Tibetan Plateau, in the Himalaya
Mountains, and in the mountains of Pakistan.

How can you explain theiroccurrence?
The collision of India and Asia ban also a ount
for the manyearthquakes.that occur in
southeast Asia: Again, you may want to discus
the mechanisms as described in BACKGROUN#
INFORMATION.

1

3. What is magnetic dip?
This is the record of the inclination of the earth's
magnetic field preserved in a rock, at the
time and in the geographic location, where the
rock formed.

4. What types of.geological features and activity
may result where continents collide? '4
Mountain ranges will be produced in the collision
of continents. Where this collision is still
active, as in Ti t, there hay also be
eahhquake activity.

7

A

*4.

Chinese scientists have been recording the
occurrence of earthquakes for thousands of years
Recently they have been attempting to predict
ep,ft-hquakes. Can yoU locate information
on their efforts to predict earthquakes? What
types of methods are they using? How successful
isay.ethey been?
The articles by Mead and Shawand the one
in Science News, discuss the wOrk of,Chinese
seismologists who have been attempting to
predict earthquakes. You might"rMer your
students to these afticles. It also would add
interest to present some of this information in
your poit-laboratory discussion of the activities
in this module.

13
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Student investigation
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Drifting Continents
\ And Magnetic Fields

4 .1

4
INTRODUCTION
Scientists have determined that at one time India
was a part of Antarctica It broke off from
Antarctica and for 200 million years drifted
northward, isolated from any other landmass
Finally it collided with Asia, resulting in the
uplift of the Himalaya Mountains Perhaps you
have heard about the earthquakes in that part of
the world. These earthquakes are the result
of this collision process of one continent with
another They tell us that it is still going onI
OBJECTIVES
After you have corApleted these activities, you
should be able to
). Explain what is meant by magnetic dip
2. Use the magnetic dip preserved in rocks to
determine the latitude of India at certain
times in the past. anct,ts rate of movement
3. Identify the collisilh of India and Asia as
the cause of the Himalayas

PROCEDURE
PART A What is magnetic dip?
Materials protractor, ruler and pencil

The earth is surrounded by a magnetic held,
which is strongest near the north 'and south
magnetic poles. it can't be seen. However, anyone
who has used a magnetic compass has observed
it. The compass allows one to "tell directions"
(north, south, east, or west) Telling directions is
using only one part of the magnetic field
the horizontal part. Since the field is three-
dimensional, there is another part at right angles
to the horizontal part. Vie will call this the vertical
part To observe the vertical part of the field,
you use a dip needle. It is similar to an ordinary
compass except that the needle i allowed
to rotate vertically instead of hori ntally.
The angle formed by the dip need and t e
horizon is known as the magnetic dip. . .
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1. YoUr, teacher has shown you a compass and
a dip nee Which would you use to measure the
horizontal art of the earth's magnetic
field? . . Dete'rmine the direction,
with a compass, to some object in your room
or schobf yard , ..

Object
Direction

What instrument would you use to measure
'the

v
/er:tical part of the earth's magnetic

. ,

field?

.,

In Ihis''activity you will be using the magnetic
dip recorded in rocks When molten rocks reach
the surface of the earth and begin to cool, certain
minerals within the rocks are magnetized
parallel with the magnetic field of the earth.
These rocks will then have a weak magnetic field
themselves The positions of samples of the
rocks are recorded before they are collected
Scientists can then measure the horizontal and
vertical parts of the magnetic fields of these
rocks This will`tell them about the magnelic field
in the area at the time the rocks cooled

2. After you observe your teacher's demo9-
stration, label the north and south'poles on the
diagram on Worksheet 1

3. Notice that a horizon line has been drawn at
location C A horizon line is a strarght line
touching the circle but not intersecting it Draw
in the horizon line at the other four locations
To make a horizon line, first draw a straight line
from the center of the circle to the point on the
circle through which the horizon line must pass.
(This line is the radius of the circle.) Then draw a
line 90° {`perpendicular} to the radius at the,
point'on the circle. This is the horizon line for that
point Measure the angle of dip of the magnetic
field at each location It will be the angle formed by
a line of magnetic force and the horizon. Note that
the radius and dip angle for C are already shown.
A B C D E

4. Worksheet 1 has drawings of rocks collected
at each of the five Ickations. Draw arrows
on the rock drawings showing the direction of
dip recorded by the magnetic mineraislin
these rocks. The rocks are all samples from recent
lava flows.

j5. Where on the earth is the dip the greatest'?
the least?

2

1

6_ Samples A, B, and C are from the northern
hemisphere. What is the,relationship between dip
and distance from the north magnek pole?

.
7. Samples D and E are from the southern
hemisphere What happens to the dip in
the southern hemisphere'?

L. {1
1

L. '
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PROCEDURE ---
PART B What does magnetic dip tell about

Materials protractor, ruler and pencil, atlas

Geophysicists find that the ancient magnetic
dip may be different in rocks of different ages on
the same continent This is particularly
true of India.

Figure 1 shows drawings of six rocks Each rock
is from a different formation in India.
Samples B and 0 are from lava flows. The otherS
are sedimentary rocks that contain particles
of iron Iron particles will often act like tiny
magne,tic compasses as sediments are being
deposited They align themselves with the
magnetic field of the earth. SVimentary rocks
and igneous rooks, then, can provide a record of
the earth's magnetic field

Note that the age of each rock is given in years
Geologists can determine how long ago
an igneous rock crystallized by a method known
as radiometric dating. They can also determine ,

the approximate time of deposition of sediments
at a site where igrieous rocks have cut
across the sedimentary rocks

C

4

The,direction of magnetic dip is indicated by
the arrow on each sample.

1. Use the protractor to measure the angle of
magnetic dip for each sample and place your
results in the proper column of the Data Sheet
on Worksheet 2

rot

41.
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What could cause the magnetic dip of the rocks
found in India to change during the last 225
million years? There are three possibilities
a. The north magnetic pole has moved
b India has moved.
c. Both the north magnetic pole and India
have moved

Most scientists now believe that the magnetic
poles have always remained relatively close to the
earth's geographic poles and that the geographic
poles have, always remained in an area near
their present positions. Therefore, a and c are not
acceptable explanations, and the only
possible explanation is that India has moved

Since the magnetic and geographic poles are
- close together, you can assume for this

activity that they'are inVeed the same. Therefore,
the angle of magnetic dl.:"-can give you latitude
and distance from a geogriphic pole if
you use this graph (Figure 2)

90

cr)

0
z$

60

c,

o.

C)

30
0

T.)
C
Cs

0

2. Using Figure 2, determine the paleolatitude
(ancient latitude) for each Qj your samples
from India. Record this on your Data Sheet
on Worksheet 2

3. PYot the paleolatitude and age of each sample
on the graph on Worksheet 2

4. From the graph you have just plotted,
determine the average rate (-.0 movement of India
during the last 200 million' years ir/ cm, year.

5.d-lAs India always moved at the same rate of
sp&d during the last 200 million years9

0 30 60

Angle of magnetic dip degrees N or S

90

I-

0 km

5 000

10 000

Figure 2. Graph showing relationship between distance from magnetic poles.and angle of magnetic dip
,
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Data Sheet

Rock Sample A B 9 D E F

Age of Sample 225m y 200m y 80m y. 60m y 20m y Presen?

Angle of Dip

Paleo latitude --.,

Graph

Equator

4:30

40

50

60 I

225 200

Worksheet 2 (Part B)

4

150 100

Time in millions of years bafore present

4r

0 r,
t J

50 0

4

2 000

0 km

2000

4 000

6000

7



6. Mark the position of India for the various dates
of your samples on the map on Worksheet 3.,

Scientists have.discoiered that India has not
had very much east-west movement in its
past. Therefore, The path that you have plotted is
probably pretty close to that actually taken
by India

The Himalayas are thought to be an area where
two continents are actually in the process

, of colliding What would you expect some of the
effects of such a collision to be? Use an
atlas to answer the next two questions

7. Where is the highest elevation in the world?

9. What might cause the elevations you found
for the answers to the last tWo questions?

To answer the next question, compare Figure 3
with your atlas

10. Near what topographic features do most
of the earthquakes in southeast Asia seem to
occur?

4tP

8. Locate the Tibetan Plateau. What are some HoW can yod4explt
typical elevations?

r
SUMMARY QUESTIONS

1. Describe the movements of India for the past
225 million years

2. What types of evidence*are used tb determine
the movement of India?

8

6 '6

3. What is magnetic dip?

ccurrence?`'P

t"
4. What types of geological features and Activity
may result where continents collide?

1.'

66.64



Madagascar

Worksheet 3 (PART E3)
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EXTENSIONS
Some devastating earthquakes have occurred
in China_recently. See if you can find news stories
of these earthquakes in your library. What effects
did they have upon people9 Where were they
located? Can they be explained by the
collision of the two plates?

REFERENCES -
Mead, D.F., 1976, How the Chinese preAt

earthquakes. Science Digest, v 79, no. 3 (Mar.),
p.' 57761

Molnar, P. and Tapponnier, P., 1977, The collision
between India and Eurasia. Scientific
American, v 236, no. 4 (Apr.), p. 30-41.

China's.quake forecasting: 50-50. Science News,
1977, v. 112, no 9 (Aug.), p. 133-134.
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Chinese scientists have been recording the
occurrence of earthquakes foJhousands of years
Recently they have been attempting to predict
earthquakes. Can you locate information
on their efforts to predict earthquakes9 What
types of methods are they using9 How successful
have they been?
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