290

GEOLOGY

ScieNce NEws LETTER for October 31, 1959

Man to Pierce Earth's Crust

Scientists plan to drill a six-mile-deep hole through the
crust of the earth and into the underlying mantle. They seek
direct evidence to back up decades of geological speculation.

By RICHARD LITELL

MAN is eagerly seeking more knowledge
of what surrounds the earth in outer space
but has hardly begun to probe the depths
of his own planet.

He has sent rockets to the moon and be-
yond but is not even sure of what lies six
miles beneath the very ground he walks on.

Direct sampling of hitherto unreached
regions of the earth’s interior could supply
answers to countless scientific questions re-
garding the age, history and composition
of the earth.

With this aim in mind, scientists are now
planning to drill a six-miledeep hole
through the crust of the earth to the under-
lying mantle.

The earth’s crust is a thin, slag-like cov-
ering of light rocks averaging 10 miles in
thickness, a mere 400th of the earth’s radius.
Below the crust is a mantle and an inner
core. Neither has ever been reached by man.

The mantle accounts for 80%, of the
earth’s volume and is believed to be com-
posed of a material similar to peridotite.
The core is thought to be composed of a
mixture of iron and nickel.

Between the mantle and the crust is a
transitional layer known as the Mohorovicic
(Mo-horo-vicic) Discontinuity, commonly
referred to as the Moho. Scientists know
of the Moho's existence because seismic
waves sent down through the crust experi-
ence an abrupt increase in velocity when
they encounter this layer of chemical or
physical change.

Key to Earth’s Secret

It is the Moho that scientists hope to
penetrate by digging this deepest hole yet
attemped by man. They will thus be able
to tap the underlying mantle, whose exact
composition is one of the most important
unsolved problems of geophysics.

This hole will not be dug on land, how-
ever, because the earth’s crust under the
continents averages 20 miles in thickness,
whereas under the oceans it averages only
five miles in thickness. Thus, the Moho
and mantle are far closer to the surface of
the sea than they are to the surface of the
land, even allowing for the depth of the
ocean, which averages about two and a
half miles.

The deepest hole yet drilled by man was
a Texas oil well, 25,340 feet (almost five
miles deep). But this was drilled on land
through a much thicker crust and the
drills did not approach the mantle.

In charge of the Mohole Project, as the
attempt to drill to the Moho is called, is the

AMSOC (American Miscellaneous Society)
Committee of the National Academy of
Sciences-National Research Council. The en-
tire project, the Committee believes, can be
successfully carried out within four years,
provided the necessary $15,000,000 can be
raised. Studies have found the project to
be both feasible and highly desirable.

What little scientists already know about
the structure and composition of the earth’s
interior has been arrived at only indirectly.
They are now looking forward to a direct
sampling of nature’s cache of geophysical
secrets.

Successful sampling of the sediments of
the ocean floor, the earth’s core, the Moho
and the mantle can reveal the nature of
marine organisms back through time and
perhaps to the origin of life. It can pro-
vide clues to the origin and structure of
the earth and add meaning to, or confirm,
great stores of geological data accumulated
during past decades. Sediments could con-
tain an uninterrupted record of the earth’s
development for two billion years

FLOATING DRILL—The CUSS 1, with a center drilling well, has been used

Shifts in locations of the earth’s magnetic
poles may be recorded in the orientation
of tiny magnetic particles discovered in the
drilling, and temperatures of the oceans at
various times in geologic past may be re-
vealed by biochemical studies of shells and
chemical studies of calcium carbonate on
ancient sea floors.

Conflicting theories on the nature and
composition of many regions can be re-
solved and the opportunity will exist for
possible unexpected discoveries to be made.

Although a hole in the ocean floor a good
distance from the continental shelf is not
expected to yield any rich oil deposits, the
petroleum industry could profit from the
experimental work of this project, which
could lead to faster, better and cheaper
techniques for deep drilling and coring.

The average depth to the Moho from
the surface of the sea (seven and a half
miles), although far less than from land,
is still beyond the reach of present drills.
But by seismic surveying techniques it is
possible to locate thin places in the ocean
basins where the total depth to the Moho
is less than 32,000 feet, or about six miles.
These depths are probably within reach “if
the best modern drilling equipment and
technology can be assembled.”

Two promising ocean sites have been in-
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to drill for oil in the waters of the continental shelf off California. Presently
able to drill about 12,000 feet, it can probably be modified so that it can drill
deep below the ocean bottom to a depth of 18,000 feet.
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vestigated for the Committee thus far. One
is in the Atlantic about 200 miles north
of Puerto Rico, where the depth to the
Moho is estimated to be 31,500 feet. An-
other is in the Pacific off Mexico between
Guadalupe and Clipperton Islands. The lat-
ter now seems more promising but final
site selection will not be made until after
the first of the year.

The choice is a difficult one, for a favor-
able combination of many desired condi-
tions must be sought. Weather and wave
conditions must not hamper the work, the
depth to the Moho must be small, the dis-
tance to a base of supplies must be short,
the site must be truly representative of the
crust in ocean basins, and an ample amount
of sediment for coring operations must be
present.

Also a thorough knowledge of local
current activity must be on hand to help
solve the problem of maintaining a drilling
ship’s position. Directly above the hole a
ship’s position must not be permitted to
vary in a radius of more than two percent
of the depth of the water (240 feet in
12,000 feet of water).

Preliminary work now under way in-
cludes studies of how an existing ship can
be modified, exploration of promising sites
and examination of promising ideas.

First Phase Drill Ship

The first phase of the project will con-
sist of modifying a drilling ship for deep-
water operations. This ship will be used
within 18 months to drill a series of pre-
liminary holes not to exceed 18,000 feet
in depth. This is to test equipment and
obtain engineering design data. Included
will be comparisons of rotary, turbo and
sound drilling methods and testing of vari-
ous coring devices.

Until such information is obtained by
direct experiment at sea, no one knows
how to proceed with the design of a rig
that will be capable of reaching the mantle
—more than two miles deeper.

This first-phase ship might be the 1,479-
ton floating drill rig CUSS 1, now used for
oil drilling in waters of the continental
shelf off California. The preliminary and
firstphase work is estimated to cost
$3,000,000.

The second phase, to cost $9,500,000, will
begin with the application of engineering
data found in the first phase to the design
of a new drilling ship. The ship will then
be built (probably an existing hull will be
rebuilt), will undergo shakedown tests,
move into position on the final site and
drill to the mantle.

The third phase covers the scientific direc-
tion of all the work and analysis of all
results and is estimated to cost $2,500,000.

The Committee hopes that half the need-
ed $15,000,000 will come from the Govern-
ment and half from private industry.

Actually no one deep hole will be able
to supply all the information desired but it
will be a step in the right direction. Many
scientists would like to see other nations
drill Moholes of their own.

The Russians have already announced
they have the equipment and capability to
do the job and it is probably safe to surmise
that they too intend to drill into the mantle.
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TODAY'S

' IN FREIGHTER TRAVEL

What is the most fascinating way to travel?

Ask any traveler who’s gone by freighter, and
he’ll tell you there simply is nothing else to com-
pare with this informal, lower cost way of seeing
the world.

And for real value in freighter travel, Norman
Ford, America’s top travel expert, picks out for
you in his big book Today’s Best Buys in
Freighter Travel just those freighter trips which
top all the others for comfort, good food, low
cost, and the like.

What do you want when you travel by freighter?
® A real buy in a short trip?
® Or a longer journey via many exciting ports?

® Would you like to ‘‘island hop” around the
Caribbean or the South Seas or to explore the
Mediterranean? Would you like to wander
ashore at half a dozen West Indian islands or
at Tahiti or Bali or at the enchanted Spice
Islands of the East?

® Would you like an exciting winter cruise at
verhaps half of cruise liner fares? Or a jour-
ney completely around South America? Or to
all corners of the Orient? Or would you like
to know how you can actually find a good,
recommendable round the world combination
of services for as little as $7537

Today’s Best Buys in Freighter Travel is a book
of well over 85,000 words, jammed with facts
about the ships, their ports, prices, etc. Because
it names names, tells which are the world’s out-
standing freighter trips, it’s your buyer’s guide
to geltting your money’s worth whenever you
travel.

Remember, freighter travel is a real discovery,
and it can save you real money. Wherever the
world might be calling you—Europe, the Medi-
terranean, South America, the Orient, or else-
where—get the real help of Today’s Best Buys
in Freighter Travel. Send for your copy now—
yours for only $2, a very small sum for the whole
new world this book will open to you.

Retired or planning to? A whole section
shows how you can retire to travel—on
your retirement income.

BEST

BUYS

' IN AMERICAN VACATIONS

A good vacation doesn’t depend upon how much
you spend. But upon the way a hotel or resort
is managed, how the owners try to please you—
and upon a hundred other things from a wonder-
ful location to finding plenty of the kind of
activities that interest you most.
In his book, “Today’s Best Buys in American
Vacations,” Norman Ford, America’s top expert
on low cost travel and vacations, gives you his
own personal choices of the very best vacations
you can find all over America. It’s a guide-post
to vacations that outdo, out-perform every other
vacation you’ve ever had:
® dude ranches for less than ordinary resorts
(this is the book that shatters the myth that
dude ranches are expensive);

® the best short freighter trips
steamers and passenger ships);

® the best buys in MODERATE cost Florida
vacations; the country’s outstanding farm va-
cations (with all the rich cream and butter,
chickens, fresh vegetables, fruits, pies, etec.
you can eat, with costs of only $35-$45 a
week) ;
® old time inns with an old-time atmosphere
(stagecoach stops, homes of New England
governors, old southern inns, ete.);

® Jow cost sports fishing lodges, where the fish
never stop biting; the country’s best house-
keeping cabin-type resorts;

® really unusual vacations (would you like to
fly to the North Pole? visit the seal islands in

Alaska? spend a vacation with writers, art-

ists, musicians? keep yourself fit at a Euro-

pean-like spa yet at prices that would tickle

a Scotsman?);
® where to go for real French life in French

Canada; where to find that French colony
(only a short boat-ride and two days’ drive
from New York) where costs are so low you
can have a REAL French vacation for only
$35-$45 a week.

Why take the Same Stale Vacation Over and
Over Again?

There’s so much to do, so many different kinds
of vacations you can have, so many wonderful
places to visit and stay, get a brand new vaca-
tion this year. Even one tip in “Today’s Best
Buys in American Vacations” will be worth
much more to you than the low $1.50 price of
this big book, with all of Norman Ford’s own
personal selection of the very best vacations in
all America. So, for a vacation you’ll always
thank him for, send for your copy now.

(plus lake

WHERE TO RETIR

at what look like prewar prices
—and where no one ever heard
of nerves or worries.

These Are America’s Own Bargain
Paradises

Norman Ford’s new book Off-the-Beaten Path
names the really low cost Florida retirement and
vacationing towns, the best values in Texas, the
Southwest, California, the South and East, Can-
ada—and a dozen other areas which the crowds
have not yet discovered.

—PFabulous places like that undiscovered region

where winters are as warm and sunny as Miami
Beach’s yet costs can be two-thirds less. Or that
island that looks like Hawaii, yet is 2,000 miles
nearer (no expensive sea or air trip to get
there). Or those many other low cost exquisitely
beautiful spots all over the United States and
Canada which visitors in-a-hurry overlook (so
costs are low and stay low).

Every page of Off-the-Beaten. Path opens a
different kind of vacationing or retirement para-
dise which you can afford—places as glamorous
as far-off countries yet every one of them located
right near at hand. Like these:
® France’s only remaining outpost in this part

of the world—completely surrounded by Ca-

nadian territory . . . or a village more Scot-
tish than Scotland . . . or age-old Spanish
hamlets right in our own U.S., where no one

ever heard of nervous tension or the worries
of modern day life.

® Resort villages where visitors come by the
score, so you always meet new people . . .
(but they mever come by the thousands to
raise prices or crowd you out).

® That remarkable town where a fee of 3¢ a

E OR VACATION

day gives you an almost endless round of
barbecues, musicals, concerts, picnics, potluck
suppers, smorgasbord dinners and a fine arts
program. That southern island first discov-
ered by millionaires who had all the world to
roam in . . . and now their hideaways are
o}xlxen to anyone who knows where to find
them.

You read of island paradises aplenty in the
United States and Canada, of art colonies (art-
ists search for picturesque locations where costs
are low!), of areas with almost a perfect cli-
mate or with flowers on every side. Here are the
real U.S.A.-brand Shangri-Las made for the man
or woman who’s had enough of crowds. Here,
too, are unspoiled seashore villages, tropics-like
islands, and dozens of other spots just about
perfect for your retirement or vacation at some
of the lowest prices you’ve heard of since the
gone-forever prewar days. They’re all in the
United States and Canada, and for good meas-
ure you also read about the low-cost paradises in
Hawaii, the Virgin Islands and Puerto Rico.

Off-the-Beaten Path is a big book filled with
facts that open the way to freedom from tension
and a vacation or retirement you can really
afford. About 100,000 words and plenty of pie-
tures. Yet it costs only $2.

] Mail to HARIAN PUBLICATIONS,
65 Duke St.
GREENLAWN (Long Island), New York

I have enclosed $...............___. (cash, check,
or money order). Send me the books checked
below. YOU WILL REFUND MY MONEY
IF I AM NOT SATISFIED.
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[ SPECIAL OFFER: All 3 books above
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