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OCEAN RESOURCES AND POTENTIALS

INTRODUCTION

Oceanography has been defined as the unlimited science of the sea.

Ocean scientists, generally speaking, are scientists who are interested

in the overall processes of the sea, regardless of their professional

specialty. Oceanographic studies fall into numerous categories wherein

the primary scientific interest may be in the physical, biological,

chemical, geological or geophysical aspects of the seas. Investigations

of marine life, examination of the ocean floor, measurement of tides,

currents, and waves, and analyses of the interaction of atmosphere

and sea are exemplary of the kinds of knowledge which require

multidisciplinary study.

Interest in the seas is historically as old as man himself.

The earliest value of the sea was as a-source of food; later,

seaways provided links between land areas, and shipping took its

place as an important means of transportation. Gradually the

lure of riches and adventure led explorers farther and farther from

centers of ancient and medieval civilizations. The Age of Exloration

began in the fifteenth century when Prince Henry of Portugal established

a school of navigation and aroused widespread interest in exploration.

Vasco da Gama, Christopher Columbus, and Ferdinand Magellan were among

explorers of the period.

It was not until the middle of the nineteenth century that

scientific interest in subsurface exploration began with developmental

work on dredging techniques. Edward Forbes became the founder of
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marine ecology when he studied the faunas and their relationship to

physical conditions by dredging the bottom of the Aegean Sea. His

investigations of marine biology were carried out at new depths,

but he erroneously concluded that living matter did not exist below

300 fathoms.

The first American to make oceanographic contributions was

Mathew Fontaine Maury in 1855. He observed that the ocean was a

circulating system with interaction between wind and water, and he

published a basic text for physical oceanography which is still in

use today.

The voyage of the Challenger, (1872-76) under the direction of Sir

Charles Wyville Thomson, Professor of natural philosophy at Edinburgh,

made the first scientific investigation of the ocean by mapping 140

million square miles of ocean floor. A total of 4417 new species

of living matter and 715 new genera were discovered. The voyage established

hydrographic stations, made wire soundings, and collected sediment

samples; and by so- doing contributed to the knowledge of the physical,

biological, chemical and geological aspects of the ocean in a way that

has laid the foundation for all the oceanographic work of today.

Oceanography has gained immeasurable scientific prestige in the

last two decades with the discoveries of the Atlantic and Pacific

submarine mountain ranges, the deep ocean trenches, oil and mineral

wealth of the continental shelf, abundant food resources, and new

forms of sea life.
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Awareness of the resources and economic potentials of the oceans

has stirred a growing interest among private enterprises which foresee

high profits from exploitation of the ocean riches. There are many

technological problems which still must be overcome, however, before

methods of cost-effective development of the oceans can be made.

Ocean engineers predict that man may come to live and work on the

deep ocean floor in several decades, much as he does on land today. Gils

for breathing, habitats for living, and vehicles for transportation

underwater are all future posibilities. But in the immediate future

there are many things which can be done to improve the quality of

living for the nutrition-poor countries, and much that can be done to

offset the loss of natural resources of the land areas by using the food,

mineral, and oil resources of the ocean.

It has become popular in recent years to draw parallels between

outerr space" beyond the atmosphere and "inner space" referring to

the hidden world close at hand beneath the surface of our oceans.

Both are available to exploration as modern technology improves, and

both still present often hostile environments which require ingenious

hardware for their full study and exploitation. However, beyond these

kinds of general comparisons more contrasts than similarities emerge.

When space research began, it was so new a field that it provided

little incentive for private investment, and yet large scale funding was

required if the Nation were to provide any significant opportunities

for its exploitation. Federal funds were made available in quantity both

because the still unmeasured potential seemed that it might be large,

and Soviet competition was an immediate condition viewed as important
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By contrast, although the oceans have a vast, untapped scientific

and economic potential, and there are security considerations present,

also, the same crisis conditions surrounding space have not impressed

themselves on the public view of the oceans. Private capital was

already widely invested in many uses of the seas, and a case could be

made that commercial interests would expand their existing investments

if there were a suitable return to be earned.

But supporters of greater ocean research and development funding

believe this is an oversimplification of the prevailing situation.

They recognize that private capital may go into expansion of traditional

ocean activities such as fishing, transportation, offshore petroleum

and gas mining, and improvement of recreational facilities of sea and

shore. Taking heart from the explosive growth of space funding in the

course of a decade, they believe if they could but dramatize the

untapped potentials of the sea, they might win a similar kind of

support for ocean development. More money spent for ocean sciences

would not only chart currents and locate resources, and similar

traditional oceanographic activities, but might carry us toward

dramatic breatkthroughs in tidal power, in'.desalinization, in

aquaculture, in underwater mining, in medical and pharmaceutical

research.

In the fiscal sense, space research and ocean research are rival

programs. Technologically, they can be and are to a degree mutally

supporting. What is learned working in extreme environments, and

supporting human life in such environments may be interchangeable.
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Also, such work as satellite survey of ocean currents and temperature

changes above the surface of the seas has contributed to better

fishing knowledge and to the forecast of weather. Oceanographic

knowledge has made an equally immediate contribution to the safety of

manned space operations which have involved recovery of returning

spacecraft to the surface of the sea.

Supporters of ocean research and development have assembled so

much material on the early payoffs which could come from more rapid

development of the seas, and are confident of the certainty of new

breakthroughs that they feel some frustration that this has not been

equally recognized by the public at large. They see questions of funding

and organization of our ocean efforts as basic to realization of the

potential of the national oceanographic and marine resources

development program.

This report is concerned with those developments and the goals

of both marine science and current ocean resource development as would

immediately benefit society. On page 6 is a list of areas in which

adequate funding, research, and new technology applied to the oceans would

reap profitable rewards in the 1970's.

It would be difficult to cover all the above areas adequately

in such a brief paper. An attempt will be made to discuss only the

oceans food potential, drugs from the sea, recreation, mineral

resources of the sea, and what the Federal Government is doing for

an organized program in the marine sciences.
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POTENTIALS OF OCEANOGRAPHY

1. Marine transport and defense

2. Fisheries

3. Submarine cables

4. Desalination of sea water

5. Chemical and mineral extraction from sea water

6. Recovery of oil and gas from below the sea bed

7. Mineral recovery from the continental shelf and the seabed

8. Harnessing the tides and currents for power generation

9.. Directly producing ethyl alcohol from organic feed-stocks from

plant growth

10. Archeology and the recovery of wrecks and other objects from the
sea-bed

11. Land reclamation

12. Marine recreation

13. Meteorology

14. Hydrography
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THE OCEAN'S FOOD POTENTIAL

Poverty and hunger are two issues of national and international

importance today. Congressional concern ovef food deficiencies was recently

demonstrated by several members who visited and inspected depressed areas

of the nation from the capital city to the Artic. One solution to our own

food shortage problems or the problems of food shortages and nutrition in

other nations may be found in the oceans.

The potential of the oceans in regard to food and nutrition is

enormous in relation to their present use. The lack of animal

protein for a balanced diet is a fundamental problem among underdeveloped

nations with large populations. The United Nations has seen the potential

of the fishing industry as an aid to abating hunger, and has formed an

International Oceanographic Commission of the United Nations Economic and

Social Council to sponsor exploration to locate new fisheries.

Authorities on marine food resources have estimated that 200-250

million tons a year could be harvested in conventional seafood. The

total amount of available seafood for consumption per year is about

2 billion tons. In 1964, only about 2% of that total was harvested, and,

in fact, the amount used by man was probably less than the probable

error in the above estimates. 'Conventional' seafood and 'available'

seafood are distinctions made between the seafoods which
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are eaten and those which are rejected because they are not easily

accessible for catch using our present methods, not customarily

eaten in various parts of the world, or foreign to man's palate.

Yet there are many kinds of sea animals and plants which

could be harvested at very little cost and effort and eaten to supplement

nutrition-poor diets. One type of very small and abundant fish that

would serve man's food needs well are the small shrimp called

krill which swim in dense masses in the Antarctic ocean. They

are the chief food source of large animals such as the southern blue

and fin whales. Phytoplankton, tiny unicellular plants, though in nature

spread too thin for economic harvesting, is another food source if

grown in a controlled environment.

Aquaculture

The controlled environment farming of fish is a relatively new

but increasingly attractive solution to the problem of locating

and catching seafood. "Aquaculture", as it is called, would give a

more predictable return for the labor of the fisherman or fish

producer. The fact that our fishing industry is reliant on variables

such as weather, currents, size of fish schools, location of fish

catch, and processing procedures illustrates the causes of the

slacking off of U.S. fishing trade. The fishing industry of today

is largely analogous to hunting, in that the fisherman makes no

investment in the ocean environment but only takes from it.

Direct control of the environment is limited. On the other hand, if

fish farming or aquaculture were an established procedure for raising
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and harvesting fish, the supply and demand would be controlled in a

way that would boost the market. This type of improvement, along

with the application of the modern tools of fisheries biology and

advanced marine technology could put the United States back into

competition as a leader among the maritime nations.

Seafood Additives

In addition to harvesting and using more varieties and kinds

of natural sea life as food, or cultivating specific kinds of

seafood in enclosed pond "farms", or "ranches" by aquaculture,

another alternative has been suggested and tested for supplementing

dietary requirements.

In the 1950's, a process was developed by a private company to

convert whole fish into a powder highly rich in animal protein.

The powder could be used as an additive in other food products to

overcome some nutritional deficiencies.

This "fish flour" held a great promise toward alleviating the

burdens of increasing populations and providing the protein

necessary to combat hunger around the world. But it was considered

by the Food and Drug Administration unfit for human consumption at that

time.

Consequently, the Bureau of Commercial Fisheries (BCF) in the

Department of the Interior established a research program to

collect reliable data and explore several ways of processing fish and

manufacturing a product acceptable to the Food and Drug Administration

as fit for human consumption and for future commercial production.
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The first step was the change the name "fish flour," lest it

should be misconstrued as competitive with cereal and grain products.

Fish protein concentrate (FPC) was considered more appropriate. The

Bureau of Commercial Fisheries then conducted its research in its lab-

oratory at College Park, Md., and in a small experimental plant at

nearby Beltsville. BCF experimented with the use of isopropyl alcohol,

whereas the VioBin Corp., which originally produced the fish flour,

utilized ethylene dichloride in its process for extracting the fat.

By 1965, BCF had succeeded in obtaining the desirable FPC,

and in February 1966 petitioned for Food and Drug Administration

approval. At the same time, the VioBin Corp., petitioned for

approval of its own product.

In anticipation of FDA approval, the 89th Congress started action

on legislation to authorize the construction of pilot plants for the

production of FPC. This resulted in the passage of Public Law

89-701, to develop, through the use of experiment and demonstration

plants, practicable and economic means for producing FPC by the commercial

fisi-iing industry. The act further appropriated $1 million for design

and construction of the pilot plant, and $1,555,000 annually

for a period of 5 fiscal years for leasing onie additional plant,

for operation and maintenance of both plants, and for implementing

the program authorized by the act.

Early in February 1967, the Food and Drug Administration

approved fish protein concentrate produced by both processes of
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the Bureau of Commercial Fisheries and the VioBin Corp. FDA

also stipulated that for commercial production, distribution of

the product should be restricted to 1-pound packages, ostensibly to

protect the consumer. _1

The U. S. Fishing Industry

In 1956, the United States ranked second in the world in fish

catch; by 1966 the United States had dropped to sixth place.

The catch by American vessels is less than one-twentieth of the

world's total.

Today Peru leads the world in fish catch and landings, followed

by Japan, Red China, the Soviet Union, and Norway.

To put new emphasis on our fishing industry and thus improve

our economy, the National Council on Marine Resources and

Engineering Development recommends that the Federal Government

take the following steps:

1. Provide uniform Federal guidelines for fishery
conservation and management that would eliminate unnecessary
restrictions and inconsistencies and foster selective
revisions of State and local laws;

--encourage the development of competitive ships and
equipment in the United States by revising the fishing
vessel subsidy program; and

--encourage increased opportunities for the sale of
the catch of U.S. fishermen and for vertical integration.
of the U.S. industry.

_;L/ Doumani, George A. "Oceanography in the 90th Congress." A
Report Prepared Pursuant to the Request of the Subcommittee on

Oceanography of the Committee on Merchant Marine and Fisheries.
Washington, U.S.G.P.O., January 10, 1969.
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2. The Bureau of Commercial Fisheries should give
increased attention to:

--estuarine ecology, aquaculture, the technology of
extracting concentrated fish proteins, expanded
knowledge of fish populations on the Continental
Shelf, and development of fish locating and catching
equipment and methodology;

--an improved Federal program of statistics, data

processing, and information dissemination to the
fisherman through extension programs; and

-- assistance to industry to produce clean, safe and
wholesome fishing products comparable to those in
meat and poultry. _2_/

__ Marine Science Affairs--A Year of Broadened Participation. Third
Annual Report of the President to the Congress on Marine Resources
and Engineering Development, 91st Congress, 1st Session, House Document
No. 91-56, Washington: U.S.G.P.O. January 1969, pp. 95-96.
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DRUGS FROM THE SEA

The extraction of drugs from the sea is a science which, as

folk practice, dates back as far as the eighth century when the

Chinese used seaweed and other algae to treat many intestinal disorders.

South Pacific natives have used the hallucinatory properties of some

marine animals and plants in religious rituals hundreds of years

old. For example, the meat of certain fishes, when eaten, produces

a deep trance from which the subject emerges with the overwhelming

impression of having been dead. 3/

Modern science recognizes that the oceans surrounding us contain

a virtual ocean drug store. Marine pharmacologists are extracting

valuable compounds from marine plants and animals, but only about 1%

of all sea organisms-known have been studied. Here are a few of the

drugs found so far:

1. Tetrodotosin is one of the most powerful pain-killers
known. Extracted from puffer fish poison, the diluted drug
eliminates pain that even narcotics cannot dull.

2. Holothurin, isolated from toxic secretions of sea cucumbers
works several wonders. Cancerous mice injected with this drug

lived out their normal life spans, while a control group died
within two weeks. It also shouldbe used as an anesthetic because

it blocks transmissions of signals through nerves. And holothurin

repels sharks as well as retards coagulation of blood.

3. Ectyonin is extracted from the red-beard sponge and is active

against many species of bacteria--including penicillin resistant
staphylococcus, tuberculosis, trenchmouth, and some bladder
disorders. Several varieties of sponges are usually active only
against certain species of bacterial agents.

3_/ Miloy, L.R. "New Life-saving Drugs Are on the Way." Ocean

Industry. June 1968, pp. 74-76.
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4. Paolin II is derived from abalone, clam, and oyster body
fluids, giving us a new antivirus drug. _4/

In addition to the above known and tested drugs, there are

many others such as iodine and milk of magnesia which can be extracted

from seawater. There are also still unexploited substances which

have been isolated in laboratories, which will possibly give medical

help to people with high blood pressure or hypertension.

Chemists are finding in sea water more than 300 other substances,

ranging from ethyl for gasoline to Epsom salts. Some have predicted

seawater will become a fount of nuclear power. If a hydrogen furnace

could be developed to harness the power of the H-bomb (nuclear fusion)

its fuel would be heavy hydrogen, or deuterium. The most abundant

source of deuterium is in the sea.

The similarity between the chemical compositions of saline

water and human blood, and structural similarities of marine organisms

and the human body, would seem to indicate the natural inter-relationships

between chemical and biological processes of living organisms. It

suggests that the development of research from the reactants which

comprise specialized life functions of marine organisms would be

beneficial for man's related, but not necessarily distinct, life needs.

The drug potential of the sea has received congressional attention.

Senator Warren G. Magnuson has introduced two bills for the establishment

_4/ Spilhaus, Athelstan. "Exploiting the Sea." Industrial Research.
March 1966, pp. 62-68.
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of a National Institute of Marine Medicine and Pharmacology, one in

the last Congress which was never reported out of committee, and

another, S. 1588, in the 91st Congress this year. The Magnuson

bill has been supported by the Commission on Marine Science, Engineering

and Resources report, "Our Nation and the Sea", which recommends the

establishment of an advisory council similar to the National Cancer

Advisory Council, the National Advisory Heart Council, and other

councils that advise and assist the National-Institutes of Health.

The Commission report states:

Practically no research is presently being conducted by

government or industry on marine bioactive substances as possible
sources of new commercial pharmaceutical products.

and,

The Commission recommends establishment of a National Institute
of Marine Medinine and Pharmacology in the National Institutes of
Health to effect a methodical evaluation of the sea as a source
of new and useful active substances. The new Institute should:

Inventory presently known bioactive substances.
Examine those factors which relate to the ecology of marine

organisms and their pharmacology.
Determine present pharmacological evaluation problems.
Develop inexpensive screening methods.
Institute a national system for information storage and

retrieval.
Provide regional facilities for collecting, storing, and

distributing bioactive material to universities, research
institutions, and industry.
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RECREATION

In each of the last three fiscal years, the Federal Government has

spent about $30 million on the coastal zones for conservation and

recreation, water quality and coastal engineering.

Government agencies such as the Bureau of Outdoor Recreation, the

Coast Guard, and the Bureau of Commercial Fisheries have maintained programs

for public use of coastal beaches and waters. In fiscal year 1968 about

51
8,000 acres of coastal land were set aside for public recreation. However,

there is a great need for further efforts toward providing more recreational

facilities to.meet the public demands in the cominglor 15 years.

Some interesting facts were brought to light by the National Council on

Marine Resources and Engineering Development in its report of January 1969.

For example, 20-million children live in metropolitan areas within sight of

potential water recreation areas but are often denied their use. Pollution

of our oceans and estuaries will increase many fold by the year 2000 unless

there are drastic changes in waste handling; and, meanwhile, more than 50

million Americans engage in ocean swimming, fishing, and boating, and many

millions more are also directly affected by degradation of the quality of
-6/

our coastal waters.

That the public is concerned with the problems of water pollution is

evident by the pressure -exerted on Congress to pass legislation to control

it. A number of bills were introduced during the 91st Congress, and hearings

5/ Marine Sciences Affairs -- A Year of Broadened Participation. Third
Report of the President to the Congress on Marine Resources and Engineering
Development, 91st Congress, 1st Session, House Document No. 91-56, January
1969. pp. 66-68.

f/ Ibid., pp. 6-7.
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were held by the Senate and House Committees on Public Works. The President

has set up a special Cabinet-level Council on Environmental Quality to study

air and water pollution. This Federal activity indicates that there is a

desire that something be done to improve water quality standards throughout

the country, as well as for the oceans and the coastlines. It means that

in the future we hope to make adequate provisions for an expanded population

with greater leisure time and money for additional recreational activities.

:Business enterprises have not been lax to see the potential market for

oceanic recreation. Ideas for underwater parks and hotels, tourist sub-

marines,.improved scuba-diving equipment, and jet-propelled surface craft

are being considered. As such services become available, the potential demand

for use of areas along the coastline will exceed the supply.

The vacationer wontt be able to find stretches of undeveloped beaches. They

will belong to private owners or to complexes of hotels and motels. Already

our public beaches on a hot day are so crowded that sometimes only standing

room is available. Government action to anticipate the needs of all citizens

and the number of beaches to match will be required if these limited resources

are to be saved for public enjoyment.

As for the private resorts along the beaches, we will see amazing

developments in what will be offered for recreational purposes. There are

already several underwater parks established in the United States. In Florida

there is one off Key Largo that has been in operation for over five years.

Others can be found in the Caribbean, the Mediterranean, and off the coast of

Ceylon. California has two or three locations under consideration as sites
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for underwater parks. The parks will encompass one or two miles of sea

and coastline, and provide underwater television viewing from surface

vehicles or from-the shore, permit scuba diving, and operate submarines

carrying up to 40 passengers. Submarines for tourists are being developed

by a company called INDIES Co., in Savannah, Ga. They will be like sight-

seeing buses, with ports for viewing marine life. The INDIES Co. intends

to call these tourist submarines Submanauts.

The possibilities for future recreational uses of the sea have barely

been scratched, however. If one projects further into the future, the

facilities visionary to this generation may be realities to the next. Per-

haps we may have private resorts on off-shore reefs, or an era of artificial

beaches, wherein water heated by nuclear power could provide an underwater

tropical coral reef ecology in temperate zones. There may be numerous

applications for jet propelled water gadgets since a jet can be produced

either mechanically or chemically. For example, why not water polo on

plastic, jet-propelled mounts?-L -Or perhaps we could develop easier, lighter

scuba diving equipment -- say a suit one could spray on from a can. Many new

types of surf boards of surf sleds, water skis and boats are clear possi-

bilities.

The underwater resort, however, is possibly the most fascinating

development for the future. If one were staying at such a hotel, built

perhaps 30 feet under the surface, near the protecting reef of a tropical

7/ Clarke, Arthur C. The Challenge of the Sea. Holt, Rinehart and
Winston. 1960.
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inlet, there would be several new kinds of things to see and do. From

an observation room on the sea floor, one could sip a drink and watch a

myriad of marine creatures coming and going. For more active involvement

in underwater life, an underwater trip is possible. You might descend

in a diving chamber to a depth of about 60 feet. From there you would

emerge in the marine environment with your scuba equipment, including an

underwater radio (high frequency sound waves) for communication with the

other divers. Perhaps you would hang onto a jet propelled torpedo-like

buoy which would swiftly transport you around the ocean floor. A park must

have its tame animals, and it is probable that you would have porpoise

friends to accompany you. No hunting or fishing would be allowed in the

park except to drive off predators. However, so much will be known about

the habits of the sea creatures that danger will be unlikely. There are so

many fascinating varieties of marine life that this new recreation pre-

dictably will be very popular.--

_8/ Clarke, Arthur C. op. cit.
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MINERAL RESOURCES OF THE SEA

The waters that have washed over the continents since the time that the

earth solidified have eroded the lands, carrying topsoil containing

minerals into the streams, rivers and other waterways, eventually emptying

into the oceans. It is easy to imagine the immense quantities of mineral-

which can be found in the encompassing seas. The earth is a water planet,

in fact, the only body in the solar system with a heavy condensation of

water. Yet, due to the fact that man is essentially a land creature, the

composition of ocean water has only recently in the scale of time been

analyzed. Our need to know more about the chemistry, physics and biology of

the oceans may spur our technology to advance apace. With the

mounting problems of a population explosion, and a relatively fixed quantity

of land resources and space, research and development of the other 70% of

the earth (the oceans) is finally achieving its rightful attention.

The following tables give an indication of the mineral and elemental

composition of sea water, the continental shelf, and the deep ocean floor,

respectively.

TABLE I

Sea Water

Concentration in pounds per
Elements million pounds of water

Aluminum (Al) 1.0
Boron (B) 4.6
Bromine (Br) 66
Calcium (Ca) 408
Lithium (Li) 0.1
Magnesium (Mg) 1298
Phosphorous (P) 0.07
Potassium (K)388
Silicon (Si) 4.0
Sodium (Na) 101769
Strontium (Sr) 13
Sulfur (S) 880
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TABLE II

Continental Shelf

Some Minerals, Metals and Fossil Fuels Found on the Continental Shelf

Barium Iron Potash
Calcium Limestone Salt
Coal Natural gas Silver
Diamonds Oil Sulfur
Fluorine Phosphorous Tin -
Gold Platinum Tungsten

Alumi
Calci
Chron
Cobal
Coppe
Iron

TABLE III

Deep Ocean Floor

Some Minerals and Metals 'Found on the Deep Ocean Floor

Lnum Lead Rare
um Limestone Silq
Lium Manganese Tin

A Molybdenum Vane
r Nickel Zinc

Phosphorous

earths
ver

adium
c

The above partial listing .of the rich mineral resources reflects only part

of the story of the ocean's wealth. The dramatic facts show increasing

quantities of oil, sulfur and gas on the continental shelf; diamonds of gem-

quality and industrial use being dredged off the South African coast; and

carpets of mineral nodules cover extensive areas of the ocean floor.

It has been estimated by oceanographers and geologists that the oceans

contain some 50 quadrillion metric tons of minerals.
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-- 2-quadrillion tons of magnesium

-- 100-trillion tons of bromine

-- 7-trillion tons of boron

-- 20-billion tons of uranium

-- 15 billion tons of copper

-- 10 billion tons of gold

-- 500 million tons of silver

Why haven't industrialists cashed in on the resources of our oceans?

Many have, but the truth is that extraction of dissolved minerals from sea

water, or mining minerals from the continental shelf or the deep ocean

floor is not yet cost-effective in many cases.

For example, the problem of extracting gold from sea water is technically

possible, but to retrieve the $20,000 worth of gold estimated to be contained

in 1 cubic mile of sea-water would cost approximately $50,Q00.

Other minerals are more easily retrieved. Approximately 75% of the

U.S. supply of bromine and nearly all of the U.S. supply of magnesium come

from sea water.

Nodules of manganese and phosphorite which cover large areas of the ocean

floor can be mined quite easily. Land-based supplies of these minerals are

being depleted, though not critically.

9_/ Spilhaus, Athelstan. "Exploring the Sea." Industrial Research.
March 1966. p. 62.
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Oil and natural gas constitute another resource of the continental

shelf. Offshore petroleum recovery has grown from about 8% in 1960 to

16% in 1965, and predictions indicate that by 1975, 40% of the free world's

oil supply will be drilled from the continental shelf.LQ/ However, not all

the problems of drilling oil offshore have been satisfactorily solved yet.

The Union Oil Co. well sprang an oil leak off the coast of Santa Barbara this

year, causing millions of dollars of damage to beaches and aquatic life. The

repercussions were stronglyfelt in Washington where Congress held hearings to

investigate the causes of the oil leak.

It can be said that more scientific and technical data on the subsurface

strata of the continental shelves, as well as more data on the entire ocean

seabed, might prevent some such accidents and enhance our ability to exploit

the ocean resources profitably.

19/ Ibid., p. 64.
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FEDERAL ORGANIZATION FOR OCEANOGRAPHY

The interest of Congress in the field of oceanography has been grow-

ing for several years, and efforts are being made to expand the Nation's

use of the sea.

In June of 1966, Congress passed the Marine Resources and Engineering

Development Act, which became Public Law 89-454. The act stated the policy

and objectives of the United States in its effort to develop the Nation's

marine resources, and provided for the establishment of a National Council

on Marine Resources and Engineering Development. The Vice President was design-

ated Chairman of the Council, with the following members:

The Secretary of State.
The Secretary of the Navy.
The Secretary of the Interior.
The Secretary of Commerce.
The Chairman of the Atomic Energy Commission.
The Director. of the National Science Foundation.
The Secretary of Health, Education, and Welfare.
The Secretary of the Treasury.

In addition, the Council included the following observers:

The Administrator, National Aeronautics and Space Administration.
The Secretary, Smithsonian Institution.
The Administrator, Agency for International Development.
The Director, Bureau of the Budget.
The Chairman, Council of Economic Advisers.
The Director, Office of Science and Technology.

The President appointed Dr. Edward Wenk to be Executive Secretary,

and the Council held its first meeting in August 1966. The duties and

responsibilities of the Council are outlined in detail in the Marine

Resources Act, and represent a wide-ranging mandate over the total national

program in oceanography. The Council advises and assists the President
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in carrying out his responsibilities under the act. These include evalu-

ation of Federal marine science activities, the development of a compre-

hensive program, the establishment of long-range studies, coordination of

a program of international cooperation, guidance for sea-grant program

policies, and the submission of an annual report.

The Marine Resources Act also provided for the establishment by the

President of a Commission on Marine Science, Engineering, and Resources.

The members were named by the President at the beginning of 1967, under the

chairmanship of Julius A. Stratton, of the Ford Foundation. Other members

of the Commission included:

Richard A. Geyer (Vice Chairman), Texas A. &. M. University
David A. Adams, Commissioner of Fisheries, North Carolina
John H. Perry, Perry Publications, Inc., West Palm Beach, Fla.
Taylor A. Pryor, Oceanic Foundation, Hawaii.
Jacob Blaustein, Atlantic Oil Co., Baltimore, Maryland
James A. Crutchfield, University of Washington.
Leon Jaworski, attorney-at-law, Houston, Texas.
John A. Knauss, University of Rhode Island.
George E. Reedy, Washington, D. C.
Carl A. Auerbach, University of Minnesota.
George H. Sullivan, Northrop Nortronics Division.
Robert H. B. Baldwin, Under Secretary of the Navy.
Frank C. DiLuzio, Assistant Secretary of Interior for Water

Pollution Control.

Robert M. White, Administrator, Environmental Science Services
Administration.

Warren G. Magnuson, U.S. Senator, Washington.
Norris Cotton, U.S. Senator, New Hampshire.
Alton E. Lennon, U.S. Representative, North Carolina.
Charles A. Mosher, U.S. Representative, Ohio.

Like those of the Council, the responsibilities of the Commission are

detailed in the original act. The duties and responsibilities of both

bodies necessarily contained overlap, but, the Commission was to use its

findings for the ultimate purpose of recommending an organizational structure

best suited for fulfilling the aims of the national oceanographic program
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as outlined in the Marine Resources Act of 1966. The Council was viewed

as an interim coordinating body pending the enactment of permanent legis-

lation following recommendations from the Commission.

The Commission issued its report in January 1969, and did recommend

the establishment of a new agency, to be called the National Oceanic and

Atmospheric Agency (NOAA). Hearings on the Commissions' recommendations

were held by the Subcommittee on Oceanography of the House Committee on

Merchant Marine and Fisheries.

NOAA would consolidate the fragmented national effort in marine affairs.

At present there are some 22 Government agencies which have activities in

oceanography, including the Department of the Navy, the Department of the

Interior, the National Science Foundation, the Department of Commerce and

the Department of Transportation. The Commission's recommendation is that

the specialized functions of marine science and engineering in the Depart-

ment of the Navy, and those of the National Science Foundation be left

within these agencies. However, it strongly emphasizes the need for

systematic management of coastlines, the seabed, fisheries, and other marine

services.

To do so would require transfer of certain existing agencies and functionE

to NOAA, such as the U.S. Coast Guard, now within the Department of Trans-

portation; the Bureau of Commercial Fisheries, Department of the Interior; the

Environmental Science Services Administration, Department of Commerce; and

the U.S. Lake Survey of the Army Corps of Engineers. It would also acquire

_2/ Doumani, George A. "Oceanography in the 90th Congress." A Report
Prepared Pursuant to the Request of the Subcommittee on Oceanography,
Committee on Merchant Marine and Fisheries, U.S. House of Representatives,
Washington, U.S.G.P.O., January 10, 1969. pp. 19-20.
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the responsibility of administering the National Sea Grant Prograrh, the

National Oceanographic Data Center, those programs of the Bureau of Sport

Fisheries relating to marine fisheries and, perhaps at a later date, the

National Center for Atmospheric Research and the United States Antarctic

Research Program.

Dr. Stratton, Chairman of the Comrnisssion said that "the spirit of

our intent is one of building, not of reshuffling. The design of this new

civil agency has been governed by the dimensions of the task that lies before

us. We have proposed only such transfers as will manifestly contribute to

the achievement of our stated goals."4?/

The Commission also recommended the establishment of a National Ad-

visory Committee for the Oceans (NACO) to oversee an exchange of ideas

between private interests and the Federal Government, evaluate oceanographic

programs, advise the Director of NOAA, and report to the President and to

Congress.

To effect the Commission's proposals will require either a legislative

process, an executive order, or both. It may take several years to appraise

the implications of such comprehensive action, but members of the Commission

and several members of Congress feel that it is important to take

initial action as soon as possible.

The goals of the Congress are clearly set forth in the preamble to the

Marine Resources and Engineering Development Act of 1966:

12/ Stratton, Julius A. Statement Before the Subcommittee on Oceanography,
Merchant Marine and Fisheries Committee, U.S. House of Representatives,
April 29, 1969, pp. 10-11.
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It is hereby declared to be the policy of the United States
to develop, encourage, and maintain a coordinated, comprehensive,
and long-range national program in marine science for the benefit
of mankind to assist in protection of health and property, enhancement
of commerce, transportation, and national security, rehabilitation
of our commercial fisheries, and increased utilization of these and
other resources.

The marine science activities of the United States should be con-
ducted so as to contribute to the following objectives:

(1) The accelerated development of the resources of the
marine environment.

(2) The expansion of human knowledge of the marine environment.

(3) The encouragement of private investment enterprise in
exploration, technological development, marine commerce,
and economic utilization of the resources of the marine
environment.

(4) The preservation of the role of the United States as a
leader in marine science arid resource development.

(5) The advancement of education and training in marine science.
(6) The development and improvement of the capabilities, per-

formance, use, and efficiency of vehicles, equipment, and
instruments for use in exploration, research, surveys, the
recovery of resources, and the transmission of energy in the
marine environment.

(7) The effective utilization of the scientific and engineering
resources of the Nation, with close cooperation among all
interested agencies, public and private, in -order to avoid
unnecessary duplication of effort, facilities, and equipment,
or waste.

(8) The cooperation by the United States with other nations and
groups of nations and international organizations in marine
science activities when such cooperation is in the national
interest.
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SUMMARY

The oceans have much to offer to the nations of the world. Considering

that man has extended himself over the entire land area of the earth,

which comprises a mere 30% of the surface of the planet, the unexplored

seas are the major challenge left. It is strange that we are reaching the

Moon, but no equal effort has been made to reach the Earth's lowest depths.

Our technology and our scientific developments have been designed for

terrestrial, air-borne, or space exploration for the most part, and we know

relatively less about the volume of space beneath the surface of the sea.

The mysteries and the wealth of the oceans have just begun to be probed.

We have the ability to develop the technology to use the oceans more

effectively and more profitably. It is now feasible to develop seafood

resources to the point where the world's immediate protein needs may be

adequately supplemented. It is feasible to develop techniques to allow men

to live and work beneath the sea without surfacing for weeks at a time and in

depths as great as .1,000 feet. The mineral-rich shelves that border the

continents and some of the seabed beyond lie within this depth.

The major decisions for the future of the Nation's use of the seas are

being made now by Congress. The policy decisions will require public support

of funding to implement a national commitment to development of the oceans.

It has been said that Sputnik launched us into the Space Age, but an 'Ocean

Age' will more than likely develop less dramatically out of the necessity for

earth space and the demands for food and minerals. In any case, the abun-

dant oceans will be a great resource for future generations with adequate

attention to marine science affairs.
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