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1. The Sea and How We Explain Its Mysteries

The vast, almost unknown sea seems to dare an oceanographer
to study its mysteries and discover its truths.!

Young people who are interested in the story of the
great world ocean® will find oceanograpghy an occupation in
which the best is yet to come®. For* in the next 20 to 30 years,
oceanography will develop more than any other kind of
learning.  Thousands of new jobs® will await men and women
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who want to learn more about the ocean.

The sea is the largest unknown part of our world.
It covers 71 percent of the earth. It is not surprising, there-
fore, that there is so much still to be discovered about this vast
blanket of water.® We sometimes find we do not know
everything regarding the 29 percent of the earth that is
dry land.

We must realize that there is only one ocean, a world sea in
which all the waters meet.” The world ocean is owned by no
one; it surrounds the earth and belongs to us all. Putting
together the strange facts and clever theories® about this giant
mass of water is the job of oceanography.

Studying such a large part of our world requires an
understanding of many different sciences: physics, chem-
istry, biology, geology, the study of the weather, and
even the study of the heavens. Engineering, electronics,
animal life, fishing, mining, all have a part® in oceanography.
An oceanographer soon learns that no ome fact concerning
the ocean can be explained without a gencral understanding of
many other facts'°,

Oceanography may be divided into'* four main groups
of study: physical, chemical, geological, and biological.
A physical oceanographer of the future may be the first'?
to discover how to bring the ocean’s huge supply of water
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to the dry deserts of the world. By studying the tempera-
tures, currents, tides, and waves of the ocean, and also the
exchange of heat and moisture between the ocean and
the air, the physical oceanographer may discover the an-
swer to weather control.

Many oceanographers are studying the ways in which
sound travels and is affected by water and heat.

The chemical oceanographer must discover the se-
crets of sea water. Ocean miners, biologists, and all those
who hope to benefit from*® the huge amounts of ocean plant
and animal life can learn much from the chemical ocean-
ographer. Understanding what happens when sea water touches
different elements'* is also important. Builders of submarine
vessels have to guard against ruin to metal.’®

Geological oceanographers are looking for answers
to questions about the origin and form of the world we
live in. They are interested in the shape of the bottom
of the ocean, the things that drop to the bottom, the
rock on and below the ocean floor, the earthquake-caused
movements of the earth'®, sources of heat in the center of the
earth, and the ways in which this heat is passed through
the ocean. Some marine geologists search mostly for
the mineral riches' on the ocean floor. Others work
with biologists and study the history of the earth through
old remains of plants and animals found deep in the sea’s
floor.

Biological oceanographers study the plants, animals,
and strange sea bodies™® which do not seem to belong to any
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group. From marine biology comes information that
helps fishermen catch fish. This information may in the
future increase the supply of food from the sea so that
human beings will never again die from hunger'®. Marine biol-
ogists also study the strange production of light and elec-
tricity by some marine animals, the ways in which under-
water sounds are affected by sea life, and the prevention
of harm done to ships by*® very tiny sea animals. Weather
science is often considered to be a marine science, because
the ocean is so important in establishing climate and
weather conditions.

MAN-MADE OBIJECTS

Oceanographers are developing the use of man-made
objects sent into space to tell future weather conditions and help
shipping®t. Oceanographers also follow the movements of
radioactive materials in the ocean. What effects do nuclear
wastes have on** marine life and even on the land creatures
of the world ?  How much time passes before the nuclear remains
in the deepest parts of the ocean return to the surface?® The
nuclear physicist and the oceanographer both wish to find
the answers to these questions.

Marine engineering is very important to the ocean-
ographer. Without marine engineers to build ships and
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uncierwater instruments, the oceanographer would not be
able to develop his studies of the sea.

Mathematicians, too, are needed in the ocean sciences
to explain facts supplied by the electronic machines®*. The
study of ancient remains is also important in discovering
man’s history. Specialists search the ocean floor for old remains
of ships and even cities?s. They study objects and pieces of
art made by men one or two thousand years ago.

Some oceanographers work quietly in a room filled
with research information. Others go on oceanographic voy-
ages.® It may be a voyage of discovery; it may be a
search for answers to physical and biological questions.
Or it may be to find the exact shape, temperature, and
salinity of sea water in a particular area. After studying
their findings, scientists make maps that will fkelp n®
telling future weather, locating fish, and guiding ships.

Although in the United States there are few?® women
oceanographers who go on such voyages, they are taking
part more and more in ocean work. Women are scien-
tists, research and laboratory workers, and sometimes even
underwater divers.

New as the science of oceanography is?°, it has grown in
the United States since World War Two. The leading
nations in oceanography are the United States and Rusf—
sia, although Great Britain, Japan, Germany, and the
Scandinavian countries are also doing important work.
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The United States has about 4,000 workers in ocearn-
ography. By 1970, American oceanographers may num-
ber 6,000 or more. About 30 American universities
have classes in advanced oceanography®.

SHIPS AND SEARCHES

Ships and laboratories are most important for gather-
ing information about the ocean. More than 150 Amer-
ican ships do this work. Aside from the government,
private schools and societies also have their oceanographic
boats. The oceanographic fleets include all kinds of ships.
But probably the most exciting development has been in
deep-sea research. By 1975, the United States plans to
build a small fleet of boats able to dive to the deepest known parts
of the world ocean®', more than 36,000 feet beneath the surface®®.

Private business groups, too, are building their own
valuable oceanographic fleets. The General Motors La-
boratories operate a ship that has a complete electronics
laboratory for research in underwater sound. With its
newest and most modern instruments, the ship can mark
its position near a lonely coast with an error of only two
inches®3.

The cost of studying the ocean is great. An ocean
research ship costs from 500 dollars to 3,500 dollars a day
to operate. In 1965, the United States spent 138,000,000
dollars on oceanography. One way to reduce the great
costs would®* be for countries to work together.

But there are big problems that must find answers before na-

30. FRELEEFR. 31, BEIEFREEEN. CRANRELR---
32. B 36,000 ZER. #hIEdis] deepest WRE. 33, RENRZTHN.
34. HEIESER.FRPARE.

. 6 .



tions can share what they know of the sea and its gifis*> 'The
sea could become an area where nations work with one
another, or it could become the scene of fierce battles over

Sfishing and mining®®.  United States submarines follow Rus-
sian boats that are seen near American shores. And by
the coast of Iceland the British fleet guards British fishermen
against possible attacks by Icelanders®.

These situations may lead to trouble”, and some na-
tions have tried to make rules as to how far their own waters
extend®, Although 86 countries met in Geneva to discuss
this, they could not agree. The United States and 24
other countries kept a threemile limii*°, others a 12-mile limit.
Peru claimed 200 miles of the ocean from her coast.

Nations have found it easier to share what they know
of the ocean than to share their fish. A4s long ago as
1850, the Smithsonian Institution in the United States
started making a world weather map, with the help of
information from ships and scientists in all parts of the
world.

At the beginning of the 20th century, many scien-
tists began to realize that some marine animals would
soon cease fo exist*? if they were not protected. Fur coats
made from the skin of some sea animals were so popular
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that the waters where the animals were caught were red with blood**,
But after a meeting in 1902, nations agreed to limit their
catches of these animals.

In 1919, physical researchers established a world as-
sociation of physical oceanographers. The following year
the United States organized a world group whose job it was
to find icebergs**. The work of this group has greatly re-
duced the number of accidents that have occurred in dark-
ness and bad weather.

After World War Two, nations became very much
interested in working on problems together. The United
Nations organization and several oceanographic groups
were formed. These groups are using information sup-
plied by scientists and fishermen in all parts of the world
to produce a world fish map.

A world organization on weather hopes one day to
have a radio station that would report weather and serve
all nations. But for the moment, the atomic age is creat-
ing problems. A world atomic energy association is
worried about the large amount of radioactive wastes that
have been thrown into the ocean. Scientists from many
countries are measuring radiation levels*® and trying to dis-
cover how and where radioactive materials are distributed
in the moving waters of the sea.

In 1959, 2,000 scientists from all parts of the world
met at an oceanography congress. After this meeting
several huge and very important studies were made of
areas of the Atlantic and Indian oceans. Scientists have
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been the first to realize that the ocean is too vast for any
one nation to study or understand completely.

The idea that science belongs to humanity and not to separate
governments*® is gradually being recognized. Study of the
ocean, which touches almost every land*’, is helping to make
this idea understood. FEconomists and other scientisls, men
who know politics and world law, will need to understand the
great possibilities the sea has to offer if the sea ts to be used fully
and to the greatest advantage for all men.*® If they can forget
the narrow attitudes of world politics and consider the sea
as part of nature®®, perhaps they can make certain that the
world ocean remains peaceful, not a grave for ships and men, but
a treasure chest for all®,
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2. What Happened Earlier

When did man first use diving equipment ? Almost
2,900 years ago people in Asia were experimenting with
methods to supply air to underwater swimmers. Pictures
made in those days show men swimming under the surface
with air bags tied to their bodies, and from the bag a pipe carried
air into the swimmer’s mouth',

Man was interested in the sea long before the science
of oceanography developed. But his information was
limited until he was able to invent ways of living and
working beneath the water. The history of oceanography,
therefore, has been very much connected with® the history of
diving and underwater travel.

With their love of war®, men early in history made a
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battleground of the undersea world. Nearly 2,700 years
ago a young Greek diver plunged underwater fo cut the
ropes with which the Persian enemies had tied their ships*. 'Then
he tied ropes from the boats to the shore so that the ships
could be pulled to the beach and the Persians® killed.
The Greek king was very pleased !

But until men invented ways to stay underwater for
more than a few minutes, only those living along coasts
and diving for seafood knew the wonders of the underwater
world. Little progress was made in the invention of diving
devices until about the year 1490. A famous Italian
painter, Leonardo da Vinci, designed not only a device
for breathing underwater, but also a complete diving suit.

In 1680, an Italian professor, Giovanni Borelli, in-
vented a large air bag with a glass window to be worn
over the diver’s head. 7o ““clean’ the air®, a breathing pipe
went from the air bag, through another bag to remove
moisture, then again to the large air bag. The plan did
not work, but it helped later designs for movement of air
in diving devices.

Cornelius van Drebel of Holland first tried to use
manpower in an underwater ship he designed for the Eng-
lish Navy in 1620. The boat was made of wood with a
covering of leather” that was rubbed with oil to keep the water
outd. A dozen men rowed the boat with poles that ex-
tended into the water through water-tight holes®.  King Fames
must have been'® a very brave man, because he went for a
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ride in this unusual ship 15 feet below the surface of the
Thames River.

It was an American, David Bushnell, who first showed
the frightening possibilities of the submarine during the
American war against the British in 1776, He built a wooden
ship that would sink when a device was opened to let water
in. Another device emptied the ship of water'® so that it could
rise to the surface when'® desired. The boat had the
shape of an egg and was operated by hand™.

An American soldier offered to take the boat under-
water with its half hour’s supply of air and fasten a can
of gunpowder t0'® the bottom of a British ship in New York
harbor. On a September night in 1776, the soldier made
his brave attempt. Though he worked with all his strength,
he could not cut through the hard metal covering® on the
bottom of the ship. But his effort lives in history as'? the
first time a submarine was used in war.

NEW DIVING SUITS

At about the same time, men were also experiment-
ing with diving suits and head coverings for use under-
water. In 1819, Augustus Siebe, a German, thought of
Jorcing air into the head covering by a machine operated above
waler'®,

In 1837, Siebe finally invented the ‘‘hard-hat suit,”’®
which was to be used for almost a century. The suit was
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