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ABSTRACT 1

. Crustal Evolution Education Project (CEEP) modules
were designed to: (1) provide students with the methods and results
of continuing investigations into the composition, history, and

processes, of the earth's crust and the application of this knowledge C

to man's activities and (2) to be used by teachers with little or no
previous- background in the modeyn theories of sea-floor spreading,
continental drift, and plate tectonics: Each module consists of two
booklets: a teacher's guide and studert investigation. The teacher's
guide contains all of the information'present in the student

-investigation booklet as well as: (1) .a general introduction; (2)

" prerequisite student background; (3) objectives; (4) list of required
materials; (5) background information; (6) suggested approach; (7)
procedure, recommending two 45-minute class periods for this module;
(8) summary questions (with,answers); (9) extension activities; and
(10) list of references. In thege activities on microcontinental '

tectonics, students duplicate the rotation. of some microcontinents, -

determine {he original location of microclimates by studying their '
paleomagne®ism (declination and inclination), and find out, why .Baja, .
California will someday be‘a microcontinent like Madagascar\gnd New
Zealand. (Author/JN) . . ‘(_f '
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NAGT Crustal Evalution Education Project

+

, Edward C. Stoever, Jr.,

welcome to the exciting world of current research
into the composition history and processes of the
earth s crust and the application of this knowledge
to man s activities The earth sciences are
currently experiencing a dramatic revolution In
our understanding of tne way in which the earth
works CEEP modules are designed to bring into
the classroom the methods and results of these
continuing investigations The Crustal Evolution
Education Project began work 1n 1974 under

the auspices of the National Association of
Geotngy Teachers CEEP materials have been

"‘eve!oped by teams of science educators

53
N

ctassroom™ teachers and scientists Prior to

pubficalion the mategials were field tested by
moro tHan 200 teachers and over 12 000 students

€arrent crustal evolution research is a breaking
st )r/.tnat students are hving through today

)
About CEEP Modules...

Most CEEP maodules consist of two bookdets a *

Teachers Guide and a Student Investigation Trre

Teacners Guide contans all the information

34 diustrations in tne Student Investigation
plasseetions printedin ¢olor intended only for the

%eac'w roas ‘well as answers to the questions that
re ncluded in tne Student Investigation ¢

T
Yo

o'm& moduies there are llustrations that
only wn tre Teacher s Guide and these are
ignated py figure 1ettlers «nstead of the number
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se0ence used .o the Student l"w'\/osngatlon
Eor some moduies maps rulers and other
common classroom matenals are needed and in

The material was prepared with the R

support of Natienat Science Foundation 7|

Grant Nos- SED 75-20151 SED 77-08539

ang SED78-25104 However. any opimions  *

findings conciusions or recommendations . A

sexpressed herewn are those of the author(s)
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]: l C yyfighy 1979 by Southeast Mluouvfkmo University

and 4o no' recessarniy reflect the views
of NSF
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in or gr t,; Comply with US Public Law
94 86 Pgﬁ-w rhooi district in the U S A

| wSIng these materials agrees to make

them avaslabie for inspection by parents or
guardiaps of cmldrm&ngaged n
education2l programs br pro;ects of the
schoot district
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Project Director

Teachers and students alike have a unique

opportunity through CEEP modules to share«in the -

unfolding of these educationally important and
exciting advances CEEP modules are designed
to provide students with appealing firsthand
investigative experiences with concepts which are
at or close to the frontiers of scientific inquiry into
plate tectonics Furthermore the CEEP modules
are designed to be used by teachers with little or
no previous background in the modern theoriés
of sea-floor spreading continental drift and plate
tectonics '

We know that you will enjoy using CEEP
modules in your classroom Read on and be
prepared to experience a renewed enthusiasm, for
teaching as you learn more about the living earth
ir thrs and other CEEP modules

Jar/ing quantities according to the method of
presendation Read over the module before @
scnea; ng its use i class and refer to-the hist of
MATERIALS in the module .

Each module 1s individual and self-contained in
"’A:'\’Q”‘ ut some are divided in1o two or more
parts f onvenience The recommended iengtﬂ
of nme»fur each moddle 1s indicated Some modules
rerpare prerequisite xnowledge of some aspects
~f *;mf eartn science this s noted in the
acner s Guide

.4\
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When A Piece -Of
A Continent.Break‘s o ..

»

INTRODUCTION srmms s oswens ,,-h,ﬁ,@#é/l

In this module the students will duplicate the
rotation of some microcontinents, figure out the _
original location of some microcontinents by
using paleomagnetism, and find out where

Ba)a California is going.

What happens when a piece of a continent breaks
off from the larger landmass? This is what Jou
will find out in this module : \
Sometimes, paeces}of continents break off > .
from the larger landmass Madagascar and Ne
Zealand are two examples of this. Look at a
world globe and see if you can figure out what
continent each one was once a part of. Write
your answers in the spaces below.

Madagascar — _Africa

New Zealand— _Australia

PREREQUISITE STUDENT BACKGROUND omvma=eo =

In order to complete this activity satisfattorily,
the students should have some understanding,
of declination, inclination, and paleomagnetism.

OBJECTIVES wssrm—=wssorran,

¥ &

»

After you have completed this actiwity, you -
“shouid be able to :

1. Describe what happens to microcontinents
caught between two crustal plates that are movmg
in opposite directions.

MATERIALS T S
One jar lid, between 40 and 12 em in diameter

Two boards or strips of wood, each about 30 cm
in length

‘Scissors s P

Paste
String .
World globes . ' .

-

There should be one set consisting of a Jar lid,
wood, scissors, paste and globe for each -
group. However, one or two Iarge globes wif do -
for the whole class if a number of small one$

are not avalfable. Cut strings to equal the distance
from the middle of Baja Califorrila to 51° N.
latlitude, 66° W. longitude on your globe(s).
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Landmasses like Madagascar and New Zealand
are called microcontinents. Put your thu)‘nb
and forefinger together, then slowly moye them
apast. This I1s the way Baja Cahfornia 1s now
moving away from North America {Find

Baja Callforg;a on th be ) Some day it will
be a microcontinent like éadagasoar and

New Zealand.
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2. Tell where a microcontinent came from by

- studying its paleomagnetism (declination
and anclanatnon). ) -
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'Baslcally, this activity should be carrl&d out by the

students as mdependent inquiry. Some class -
discusslon is encouraged to reach a satisfactory
conclusion. An extension actlvity Is available
for those students who want to go further, or

proceed at a faster pace than the rest of the class.

' PROCEDURE sscmssavss I—
In this actlvity, the students will cut ch’ba map

of part of Oregon and Washington, paste It on
a jar lid, and totate it to see how thls
microcqntinent turned between two crustal plates

Key words: paleomagnetic direction, micro-

contjnent, decl}nation, inclinatlon, paleomagnetism’

Time required: two 45-minute perlods
Materials. scissérs, paste, 1 jar Iid, 2 pieces
of wood (or rulers)

Pl

When a piece of a continent breaks off, it can ge,
caught between two crustal plates that are -
moving past each other in opposite directions
What do you think would happen to it then?

In this activity you will hn_d out.

N
v

SUGGESTED APPROACH sreremremsemossama s

B

The map in Figure 1 shows the age (in millions
of years) and paleomagnetic directlon (the
direction that was magnetic north when the rocks
were~formed) of rocks at three places in

Oregon. It also shows the direction tn which you
would expect magnetic north to havebeen for
these and other rocks in the area that formed

at the same time.

Cut out the part of Oregon and Washington that
1s encifcled by the curved hnég 1h Figure 1
Paste this piece on%ar hd

Expecied palegmagnetic
dnrecﬁpn for 40 to 60 -
milliontyear-old rocks
in Qregon

0¢ 50 100
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Motion with wood blocks
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SUGGESTED APPROACH, rosmpmmere

Basically, this activity should be carriéd out by the .
students as mdependent inquiry. Some class -
discussion is encouraged to reach a satisfactory
conclusion. An extension activity is available

for those students who want to go further, or

proceed at a faster pace than the rest of the class.
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‘In this activity, the students will cut ch‘ha map

of part of Oregon and Washington, paste it on

a jar lid, and totate it to see how this -
mlcrocqnhnent tufned between two crustal plates
Key words: paleomagnetic direction, micro-
conUnent,‘declljnation, inclination, paleomagnetism’
Time required: two 45-minute periods .
Matenals. scissérs, paste, 1 jar lid, 2 pieces

of wood (or rulers)

w0

Pl

When a piece of a continent breaks off, it can get .
caught between two crustal plates that are -
moving past each other in opposite directions
What do you think would happen to it then?
In this activity you will #nd out.

5
v

The map in Figure 1 shows the age (in miilions
of years) and paleomagnetic direction (the
direction that was magnetic north when the rocks
were~formed) of rocks at three places in

Oregon. It also shows the direction 1n which you
would expect magnetic north to have-been for
these and other rocks in the area that formed

at the same time.

Cut out the part of Oregon and Washington that
is encifcled by the curved lin€ ih Figure 1
Paste this piece on%ar hd
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’ it
Put something like a pencil or pen on the
opposite side of your desk to represent the north
magnetic pole 40 to 60 million years ago.

Npw place the jar lid on the desk in front of you.
Point the 60'm.y. arrow to your imaginary

north magnetic pole. Put two pietes of wood on
opposite sides of the jar lid, as shown in the
diagram in the lower right- hanB corner of the map,
and move the wooden pieces in the darectuons
that the arrows point.

If the students do this correctly, the jar lid
should turn in a clockwise direction.

1. In what direction does the jar lid and its piece
of map turn, clockwise or counterclockwise?
clockwise

2. What do you have to do to get the 50 m.y..
arrow to point to your north magnetlc poleg?

Turn clockwise from 60 m.y. to 50 m.y.

3. What do you have to do to get the 40 m.y.
arrow to point to your north magnetic pole?

Keep bn turning clpckwise from 50 m.y. to 40 m.y.

4. In what direction have these three places in
Oregon moved in companson with most of
Oregon and Washington? %

They have all turned clockwise.

-

5. How can you explain this?

The 60 m.y.rocks were formed on a micrécontinent
that turned-a little between two plates moving
in opposite directlons past each other. Then

" the 50 m.y. rocks were formed ‘and turned a little

more with the 60 m. y. rocks. Later the same ¢

thing happened to the 40 m.y. rocks.

Some geologlsts call Alaska the “garbage dump”
of the Pacific. This is because part of the

Pacific crustal plate is moving toward Alaska,,
and any piece &f broken-6ff gontinent that'is

. in the eastern Pacific may end up in Alaska.

Here ¢he students try to io‘cate the original position
of a pfce of Alaska, using the paleomagnetic
declination and inclinatlon of the drlfting rocks.

You have learned already that tHe declination

1s the diréction a compass needle points,
compared with the direction of:the north
geographic pole The inclination i1s the magnetic
needle's dip or angle from the horizontal. The
inclhination of a magnetjc needle 1s downward ;f
the needle’is north of the equator, upward
if the needle 1s south of the equatoT The paleo-
magnetlsm in a rock shows thé positiorf of the
magnefic fietd of the earth at the time the rock
was formed Using this information, you can

figure out from where, parts of Alaska came.

~ . =
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Aruitoxt provided by Eic:
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Scale

Triass:iC rocks in 2
Wrangeil Mountains have
inchination about 30° up

R .
Triassic rocks should have
inchination about 60° down

Tom Fo

|

Figure 2 Map of Wrangeii Mountains region In Alaska

.

Look at Figure 2. Find the outline of the Wrangell
Mountains The inclination for the Triassic

rocks 1s 30° above the horizontal. Because of.the .

location of Alaska, thénclination should be
60° helow the horzdntal.

6. Was the Wrangell Mountains microcontinent
located north or sduth of the equator during the
Triasgic? ' .

Bechuse the Inclination for the Trlassic rocks Is
30° above the horizontal, the Wrangell
Mountains microcontinent was located South

of the equator during the Triassic.

Again look at the outline of the Wrangell ‘
Mountains in Figure 2. The sofid arrow shows the
declination of the Triassic ragks in the Wrangell
Mountains. The dotted arfow shogs the
declination that the TriasSic rock pbould frave
in Alaska. You can see that thesgjiigcks have
rotated 90° compared with the expected
declination of Triassic rocks tn Alaska. Using a
map of the world, swing this area around in an
imaginary counterclockwise arc just below

the equator until the solid arrow points in the
same direction as the dotted arrow.

Ml

o

oy

7. Where are the Wrangell Mountains now? See
if you can come up with an answer with which

" everyone agrees

The Wrangell Mountains microcontlneotpéds up
approximaMy in the region-of-present-day )
Peru. This may be overdoing it a bit, since’
everything else was moving at the same time, blit
it does indicate the principle.

When you have all agreed where this micro-
continent was located during the Triassic, try to
figure out how (in ways other than paleo-
magnetism) Triassic rocks-in'the Wrangeli
Mountains might differ from Triassic rocks in the
rest of Alaska =

If the Wrangell Mountains were near the equator

and west of Central or South America during

the Triassic, they should have rocks and -

fosslls that show they were formed In a warm

climate compared with the cold climate rock and
«fossil fypes of the rest of the Alaska Trlassic

rocks. )

v .
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SUMMARY QUESTION mémmspme:

Find Corsica, Sardinia, Sicily, and Italy on a
globe. If Africa is moving eastward compared .
with Europe, 1n what\direction are these :
microcontinents turning (clockwuse or counter-
clockwise)?

In this case, the microcontinents are turhing In
a courterclockwise direction.

/
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EVALUATION e s st oo 0 s e s e o St s 0530 e . PSSR
In addition to a written evaluation you can ;
observe the Students’ participation and
performance as a means of informal evaluation. . *
Alternatively, you may wish to have them find out ol
how fast Baja California will move (j.e., the rate
at which the Paeifig Plate is mo Ing)ilf it will take
50 million years to reach Al#ka%along the” N , :
path tHat they have shown {t will follow. e
EXTENSION PRERES vl s A S Ve N 4 ST ‘:;&?aﬁt,‘@aﬁgi‘%g%s&%&%ﬁgfﬁﬁﬁ%ﬁiﬁm

Materials. string, world globe

In the INTRODUCTION of this module, you read
that Baja California was breaking off from

North America, Where do you think will
eventually end up? To find out, place one end of
a strngon a world@obe at Baja California.
Place the other end at 51°N. latitude and 66°W
longitude Ke®Ring the 51°-66° end of the string
pressed against the globe, swing the other end
of the string up and around through the Pacific
until 1t comes to land again. Where did the
moving end of the string end up? Where will
Baja California be some day?

REFERENCES - - wiooeonm e ool

Alexander, T., 1975, A revolution called plate
tectonics has given us a whole new earth.
Smithsonian, v 5, no 10 (Jan ), p. 30-40.

Alexander, T., 1975, Plate tectonics has a lot to
tell us about the present and future earth.
Smithsonian, v. 5, no. 11 {Feb.), p. 38-47.

Calder, N, 1973, The restless earth. New York,
Viking Press, 152 p.

Harnis, M.F., and others, 1973, /nvestigating the
earth. Boston, Houghton Mifflin, 529 p.

It ‘done correctly, the left-hand end of the string
will swing up and around to Alaska. This Is
where Baja California will eventually end up.
This will take about 50 million years.
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Ramsey, WL, and others 1969, Modern earth
sciences. New York, Hblt Rinehart & Winston,
Highstown, N.J., McGraw-Hill, 550 p.
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NAGT Crustal Evolution
Education Project Modules

CEEP Modules are listed here in alphabetical
order. Each Module 1s designed fcr use in
the number of class periods indicated. Fo¢
suggested sequences of CEEP Modules to
cover specific topics and for correlation

of CEEP Modules to standard earth science
textbooks, consul Ward's descriptive
literature on CEEP The Catalog Numbers
shown here refer to the CLASS PACK

of each Module consisting of a Teacher's .
Guide and 30 copies of the Student
investigation See Ward's descriptive
hterature/(or alternate order quantitiés.
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Copynght 1979 Except for the nights to
materials reserved by others the
pribhisher and the copyright owner hereby
qrant permission without charge to
domestic persons of the U S +and Canada "
tor nse of this Work and related matenals

in the English language 0 the US and

G anada after 1985 For conditions of use

and parmission to use the Work or any part -

thereot for foreign publcations or

pubhications in other than the English
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Aruitoxt provided by Eic:
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. CEEP Module

" Class CLASS PACK

Periods Catalog No.

¢ A Sea-floor Mystery: Mapping
Poiarity Reversals
¢ Continents And Ocean Basins:'
Floaters And Sinkers
o Crustal Molement: A Major Force
. In Evolution '
¢ Deep Sea Trenches And Radioactive
Waste . .
e Drifting Continents And Magnetic -
Fields -
¢ Drifting Continents And Wandering
Poles '
¢ Earthquakes And Plate
Boundaries
¢ Fossils As Clues To Ancient
Continents ’
¢ Hot Spots In The Earth's Crust
¢ How Do C#tinents Split Apart?
¢ How Do Scientists Decide Which Is
The Better Theory?
¢ How Does Heat Flow Vary in The
Ocean Floor? ¢
¢ How Fast Is The Ocean Floor
Moving? -
e Iceland: The Case Of The Splittin
Personality .
¢ imaginary Continents: A Geological
Puzzle
¢_Introduction To Lithospheric
Plate Boundaries
e Lithospheric Plates And Ocean
Basin Topography :
e Locating Active Plale Boundaries
By Earthquake Data
¢ Measuring Continental Drift. The
Laser Ranging Experiment .
+¢ Microfossils, Sediments And .
Sea-floor Spreading
¢ Movement Of The Pacific Ocean
Floor o
. ¢ Plate Boundaries And Earthquake
Predictions
¢ Plotting ThewShape Of The Ocean
Fioor - a
¢ Quake Estate (board game) <
¢ Spreading Sea Floors And Fractured
Ridges : .
e.The Rise And Fail Of The Bering
Land Bridge ‘
¢ Tropics in Antarctica?
~¢ Voicarfoes: Where And Why2
¢ What Happens When Continents
Collide?
¢ When A Piece Of A Continent
Breaks Off
¢ Which Way Is North? s
¢ Why Does Sea Level Change?
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, I ’ NAME _ ' DATE
CRUSTAL ) '
EVOLUTION Student Investigation
‘EDUCATION «
PROJECT Catalog No 34W1131
~
~
, o “When A Piece Of A -
-~ C s, -
ontinent Breaks Off .. . ..
. ) .
[} I'd s .
!
' L 4
o
. ' ”
/,.
. ) / b .
o - | / :
’. k] . v b ‘ ’ \/“ ’
. . A 3 F ’ ’
INTRODUCTION W - ;' . x L e
What happens when a piece of a continent breaks Landmasses like Madagascar and New Zealand
” olf from the larger Jandmass? This is what you are called microcontinents. Put your thumb
will find out in this module. and forefinger together, then siowly move them
Sometlmes"r,p;eces of continents break off ?npsvrutn Tr;\;axs tf?smw?\jy Si’igg‘:o;nﬁ: |nsdnow
from the larger ldndmass Madagascar and New, . Bapa (?ahforzla on thg lobe. SC t;a it will
Zealand are two examples-of this Look at a bela microcontinent-] kg ?\Aad)a O;“Z r)a(d Wit
world globe and see if you can flgure out what New'Zealagg ke gascar a
continent each one was onee a part of Write Rk S
your answers in the spaces below’ .
g: Madagascar — i .
g New Zealand— ’ . -t -
' \ M
e .
o - OBJECTWES o T o S ¢ el e e et e st e e citeni il e R 2
D Af(er you have Qompleted this actwa,ty you 2. Tell where a microcontinent came from by
\SJ \ + should be able to: studying its_paleorffagnetism (declmatlon

1. Describe what happens to microcontinents
-caught between two crustal plates that are.moving

. in opposite directions.

,\‘ ‘ -
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and inclination).

oS

’




(b,

Expected paleomdgnetic
dirgction for 40 to 60
million-yeaf-old ‘rocks
in Oregon

\

) 9 59 i ﬂo km Monon with wood blocks

Figure 1. Map of the Pacific Northwest. : o Y

PROCEDURE T O R S T S A S e T s Tty T oo ftnns T ot 200e B Lo T T F 8 Eem Do B 7]
Materials. scissors, paste, 1 jar lid, 2 pieces Cut out the part of Orggon and Washington-that
of wood. 4 WIS encircled#y.the curved line in Figure 1.

. . , P
When a piece of a continent breaks off, it can get aste this piece on a ;ar hd.

caught between two crustal plates that are Put something hke a pengdl or pen on the

moving past each other in opposite dorecttons f opposite side of your deSk¥to represent the north

What do you think woutd happen to it then? magnetic pole 40 to 60 million years ago.

In this activity you will find out. . Now place the jar lid on the desk in front of you. .

Point the 60 m.y. arrowo your imaginary

* north magnetic pole. Put two pieces of wpod on
opposite sides of the jar lid, as shown in the
diagram in the lower nght -hand corner of the map,
apd move the wooden pieces in the directions

The map in Figure 1;shows the age (in millions -

of ‘years) and paleomagnetic direction (the | L
difection that was magnetic north when the-rocks,
were formed) of rocks at three places in

Oregon. It'also shows the direction in which you

would expect magnetic north-to have been for . that the arroyvs point. ’ . -7 .
these and other rocks in the, area that fQrmed -~ - L.
at the same time. .
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- &
. . \ > . S

.
&

'
Yy




/

ERIC

- v

R - 7”3 (‘
a ~

1. in what direetion does the jar lid and 1ts piece

" of map turn, clockwise or counterclockwise?

L2, ‘What do you have to do to get the 50’# y.

arrow to point to.your north magnetTc pole?

3. What do you have to do to get the 40 m. y.
arrow to pomt to your north magnetic pole?

T &

L d

» . ' .

»

.

4. In what direction have these three piaces in
Oregon moved'in com on with most of
Oregon and Washington?

~
.

L ~& *
5. How can you explain this? J
X
b sy o
. \ AN
b

¢ »

Some geologists call Alaska the “garbage dump”

of the Pacific. This is because part of the
Pacific crustal piate is moving toward AiaskKa,
and any piece of broken-off continent that is
in the eastetn Pacific may end up in Alaska.

You have iearned aiready that the declination

is the direction a compass needle points,
compared with the direction of the north
geographic pole. The Inclination is the magnetic
needle’s dip or angle from the horizontal. The
inclination of a magnetic needie is downward if
the needie is north of the equator; upward

if the needie is south of the equator. The paleo-
magnetism in a rock shows the position of the
magnetic field of the earth at the time the rock
was formed..Using this information, you can
igure out ffom where parts of Alaska came.

(4
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Scale
: Triassic rocks in '

Wrangelt Mountains have
nchnation about 30 up

Trassic rotks should have
\mckmahpn apout 60 down

Pacific Ocean

To sy Lo
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Figure 2 Map of Wrangell Mogtains region ip | ‘

’  Alaska . . ' ) -
. : ’ . - :':':\“'”,‘_’x'.

Look at Figure 2 Find the outline of the Wrangell . ’

Mountains The inchinatign for the Triassic

rocks 15 30° above the horizontal Because of the

location of Alaska, the inclination should be

60° below the horizontal -

6. Was the Wrangeil Mountains microcontinent
located north or south of the equator during the ¢ .
Tnassic? . )

Again look at the outhne of the Wrangell
.Mountains in.Figure 2. The sohd arrow shows the
. declination of the Triassic rocks in the Wrangell . . .
Mountains. The dotted arrow shows the . o
dechnation that the Triassic rocks should have’ - .
in Alaska. You can see that these rocks have
rotated 90° compared with the expected : .
declination of Triassic rocks in Alaska. Using a
. map of the world, swing this area around in an ,
imaginary counterclockwise arc just below rd
the equator until the solid arrow points in the T ' "
same direction as the dotted arrow. . .
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7. Where are the Wrangell Mountams now? See
If you can come up with an answer with which

K

everyone agrees g . .
07EES, o AN ‘
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When you have all agreéd where this micro- o
continent was focated @uring the Triassic, try to / -
flgure out how (in ways other than paleo-

magnetism) TriagsIC rocks in the Wrangell

Mountdins m|ght dm‘e{ from Triassic rocks in the

rest of Alaska . ?
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SUMMARY QUESTION mwssmseiammiasss
Find Corsica, Sardfﬁia, Sicil)‘/, and ltaly on a -ty ~ -
globe. If Africa is, movf'ng eastward compdred

~ 'with Europe, in what dnrectaorf arg these

mncrocontmentsﬂurmng (cIockwnse or counter- | .
c!ockwnse) : . \
P . ’
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EXTENSION smsmesewsmmssss
.Materiais: string, Worid"giobe . , Lo

Ih the INTRODUCTION of this module, you read
that Baja Catifornia was ‘breaking off from . -

North America. Where do you think it wili, * N

v eventualiy end up? To find out; place oneend of  ~
a string on a world globe at Baja California. . - R
F.’Jacé'the other end at 51°N. latitude and 66°W. ~ ~
-« “"longitude. Keeping the 51°-66° ‘end of the string
pressed against the gtobe, swing the other end ,
of the string up and around through the Pacific- . . -

until it comes to iand again. Wherm \
moving end qf the string end up? W il ’

Baja California be some day”? )

-
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