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THe Federal Couneil fur Solerice and Technology W

FOREWORD

wad created by ths President
to “"consider problems and developments in the field of science and tech-
nology . . . affecling more than one Fedsral agency or concerning the
overall advancement of the nation's science and technology . . . ." To
facilitate the review and coordination of government-sponsored work in

the marine sciences, the Federal Council formed the Interagency Committee
on Qceanography. Since fiscal year 1960, the Interagency Committee on
Oceanography has been responsible for preparing a coordinated national
plan for work in oceanography. This plau has been published each year

as the National Qceanographic Program,

In accomplishing its planning and coordinating functions, the Interagency
Committee employs Lhe services of panels of specialists in the various
areas which make up the national program: research, surveys, ship con-
struction, instrumentation and facilities, internationali cooperation, and
manpower and training. In preparing the fiscal year 1963 National Oceano-
graphic Plan, bLhe Inleragency Committee asked 1ts Panel on Reuearch to
prepare a summary of oceanographic research accomplished by government
agencies in FY 1962 or planned for FY 1963.

The Panel provides a forum in which proposed research projects are discussed
and evaluated on a government-wide basis. This exchange of research infor-
mation is a valuable contribulion to the advancement of oceanography, and
through this device each government apency may benefit from research

performed by all others. The information included in Oceanographic Research
in the Federal Government was compiled by the Panel from the contributions
of member agencies, and by conlacling nonmember apgencies for descriplions
of’ their programs. Members of the Panel responsible for this report are:

Dr. A. E. Maxwell, Chairman Oftice of Naval Research

Mr. B. k. Olscn U, 5. Navy Hydrograplic 0ffice
Mr. V. Brock Burcau of Commercial i*isheries
br. . B. Slewar., Jr. U. 5. Coast & Geodelle Survey
br. R. . Bader Naltional Science lMoundalion
Dr. 1. 1. Wallen Atomic Fnergy Commission

br. V. A Chace, Jr, smithsonran Institution

br. . L. Ray, Observer National fdcademy ol Sciences

Commitbee on Oceanopraphy

The [CO is also indebled to represcutabives ol agencies who are not members
of Lhe Research Panel lor inlormalion concerning Lhe programs of their own
institutions,
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The Federal Council for Science and Technology believes that oceanographic
research is vital to the defense of the United States, and to the welfare
of its people. This report has been published to facilitate the exchange
of research information among goverrment agencies, and to provide infor-
mation to private users about existing research programs in the Federal
Government. It is hoped that it will be useful in assessing the quality
and extent of present day research and in providing a basis for future

planning.
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INTRODUCTION

n ICO Repert No. 3, The Natienal Qeeanographic Program for FY 1963,
representing activities of eight Federal depsrtments or agencies, is
set forth in broad functionsl areas of research, instrumentation, ship
construction, surveys, facilities and support of the International
Indian Ocean Expedition. This current report contains details of the

'research program itself. It has been prepared primarily as & medium

for exchanging information on current as well as planned research,

to implement coordination between different agencies engaged either in
the sponsorship or active conduct of this program, and as a compendium
of on-going activity, to serve as a guilde to participating scientists.

The report has been organized around Six major research objectives, or
fundamental questions about the sea. Within each category, projects
have been grouped by sponsoring Federal agency, with budget data for
FY 1962 and FY 1963. Needless to say, many research programs may
simultaneously attack more than one scientific obJective. 1In this
event, the project description has been repeated, but funding has been
split so that amounts listed are mutually exclusive. In thoss cases
where an agency lends personnel or equipment in support of research,
but without specific budget allocation, the funding amount is simply
shown as zero. Totals, delineated by objsctive and by agency, are
tabulated at the end of the report.

Because the missions and roles of individual agencies do not coincide
identically with the various scientific objectives, more than one
agency may be obliged to engage in the same type of research. The
problem of describing and determining the factors governing oceanic
circulation is an example. Currents govern the distribution of,
salinity, temperature, and other characteristics affecting underwater
sound transmission - a principal concern of the Office of Naval Research.
Currents are important in Bureau of Commercial Fisheries studies of the
distribution of larval fish, commercial fish populations, and nutrient
materials involved in marine food cycles. Information about the
velocities and directions of currents is important to the Coast and
Geodetlc Survey for use in navigational studies. As a consequence,

the 0ffice of Naval Research, the National Science Foundation, the
Bureau of Commercial Fisheries, the Navy lydrographic Office, the

Coast and Geodetic Survey, and several other agencies are all

involved in research concerning ocean currents.

Through programs of mutual support by these different agencies, an
understanding of the sea may be achieved far morc swiftly than with
only a single agency's efforts, focused on a more limited set of
objectives. In fact, only by such cooperation can this program
advance at a satisfactory pace, and without duplication.

-iii-
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Although this report deals with the National Oceanographic Program, which
is largely financed with Faderal funds, much of the research itself is
conducted at private oceanographic institutions and universities. These
have been identified wherever feasible in the report. The accomplishments
of scientists at these private laboratories have in great measure con-
tributed to the success of the United States in advancing its research

program in oceanography.
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OBJECTIVE ONE - TO DESCRIBE THE DISTRIBUTION OF PHYSICAL AND CHEMICAL
FPROPERTIES OF THE OCEANS AND TO UNDERSTAND THE DYNAMIC PROCESSES WHICH
AFTECT THIS DISTRIBUTION

No portion of the oceanographic research program is so fundamental teo the
understanding of the ocean as is the study of its motion. Whether it be
small scale turbulence or general circulation patterns, these movements
determine the distribution of the physical, chemical and biological
properties within the sea. In a like manner, the air-sea interactions
and geological characteristics of the sea bottom are elther affected by
or affect the ocean circulation. It is the study of the water's charac-

.teristics and dynamics that pervades all of oceanography, Since before

the time of the Challenger Expedition in 1872, which is usually ac-
knowledged as the "beginning of cceanography", man has striven to describe
the ocean movements and to determine the dynamic forces which drive them.
Through field studies much has been learned about the surface circulation,
its westward intensification and the meandering nature of its major
currents. Similarly, theoretical and model studies have produced sig-
nificant advances in the understanding of the ocean movement. Yet, less
than ten years ago, a new ocean current was discovered in the Equatorial
Pacific which is second only to the Kuroshio. Neither the origin nor
terminus of thls Equatorial Undercurrent has been fully described, nor
have the dynamics been successfully determined. This one example only

‘serves to illustrate the immensity and complexity of research tasks

devoted toward achieving objectlve one.
DEPARTMENT OF DEFENSE

DEPARTMENT OF THE NAVY

Office of Naval Research FY-62 $5,23hL,000
FY-63 $6,397,000
Every seagoing research ship supported by this office contributes contin-
uously to the stockpile of descriptive information about the oceans.
Soundings, bathythermographs, hydrographic stations, biological trawls and
sediment cores are routine procedures on research expeditions. Data of
this nature will be collected in nearly every geographic area of the world,
including the Norwegian, North, Baltic, Mediterranean, Bering, Chukchi,
Caribbean and South China Seas, as well as the Atlantic, Pacific, Indian,

Arctic and Antarctic ‘Oceans. Much of this work is done in areas of strategic
interest to the Navy.

Within objective one, problems of general and detailed circulation of the
oceans are receiving the most attention, Theoretical approaches to determine
the ocean circulation are pursued actively at the Woods Hole Oceanographic
Institution, New York University, Chesapeake Bay Institute, University of
Stockholm and the Scripps Institution of Oceanography. Recently, & series
of equations was derived that described the entire mass transvort of the
Atlantic Ocean. To improve these equations future work will Le directed

~1-
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toward several parameters such as wind stress over the water, coastal
-boundary qonditions and the effect of boltom topogiaphy on currents,

With the rapid accumulation of current observations it is becoming possible
to verify and modify the theoretical work.

£ ' Tn order to test theoretical studies, work is being carried out with '

v ' several experimental models, some of which use rotating basins. While .
earlier work attempted to model the real oceans, the present trend is
to reach agreement between theory and experiment by using simple boundary
conditions, The Woods Hole Oceanographic Institution and the University
of Stockholm have strong and well-coordinated model investigations which
are being accelerated. Results of theorstical and model work are proving
to be extremely valuable in planning field investigations.

Gross field measursments of the large scale circulation systems will
be continued in FY~63, and detailed investigations of individual
current systems and of circulation in the deep ocean will receive
increased attention.

The Arctic Research Laboratory of the University of Alaska has developed
techniques enabling it to maintain small research stations upon pack ice.
This technique permits the establishment of several floating stations
throughout the Arctic Basin which should greatly add to our understanding
of Arctic circulation., The newly Jdiscovered ice island, ARLIS II, will
continue to be occupied as long as it remains in an area of interest.

Ice island T-3, now in a favorable position, will be occupied. 1In the
Arctic, Lamont's standard oceanographic measurements and geochemical
observations are closely coordinated with those of the Arctic Research
Taboratory and other groups making geophysical investigations. Also in
the Antarctic, Lamont will emphasize the regfion proximate to the Antarctic
convergence.

Much of the work will be concentrated in the equatorial regions. New York
University, Texas A & M College, Johns Hopkins University, University

of Miami, Woods Hole Oceanographic Institution and the Narragansett Marine
Laboratory will participate in the investigation of the Equatorial Atlantic
and the region off the west coast of Africa in cooperation with the efforts
of the Bureau of Commercial Fisheries and Coast & Geodetic Survey. -Deep
current work will be carried out in the Atlantic and Pacific Oceans by
scientists from the Narrapgansett Marine Laboratory, Woods Hole Oceanographic
Institution &nd Scripps Institution of Oceanography using new techniques
and squipment, Anchored buoys and Swallow floats will play an important
role in these measuremente, It is anticipated that radio telemetering

will be installed on the line of huoys measuring currents between Cape Cod
and Bermuda.

FY-63 will also see the first major effort to observe the Indian Ocean
current structure and changes in it caused by shifting monscon winds.
Operating on O0ffice of Naval Research funds, ships from the Scripps

D
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Institution of Oceanography, Lamont Geological Observatory, and Woods Hole
Qceanogiaphic Inatitution will participate in these investigations, The
Navy's support in this area ccristitutes a substantial portion of the

U. S. part of the International Indian Ocean Expedition.

Other oceanographic institutions have extensive current programs in
waters adjacent to their laboratories. For example, the Chesapeake Bay
Institute has a program to trace the movement of & fluorescent dye,
Rhodamine B, in Chesapeake Bay. This dye can be followed over a

10-20 day period permitting the determination of weak current patterns
not readily detectable from direct current measurements. Similarly,
regional programs will be continued and expanded «here possible.

Numerous programs are underway within institution and industiry labora-
tories to develop new and better equipment for the measurement of
currents and other parameters associated with the physical and chemi-
cal variables in the sea. These efforts will be acceleratsd and the
resulting imnrovemants of techniques made available to other labora-
tory and agency programs,

An understanding of turbulent processes is a necessary prersquisite

to the development of objective forecasting systems for any of the
internal oceanic parameters. The use of Rhodamine B in tracing water
particles will be further developed by the Cheransake Bay Institute
primarily to study the estuarine diffusion problems. Lamont Geological
Observatory will apply this same technique to deep sea diffusion
problems. At the Unilversity of Miami and New York University, surface
measurements of diffusion will be expanded to include subsurface
measurements,

In addition to the foregoing programs that are concerned primarily

with acquiring more basic knowledge about the oceans, Lhere are many
programs in the Office of Naval Research devoted to applying this
knowledge to Naval problems. These programs, which provide infor-

mation for anti-submarine warfare, are also very productive in gaining

a further understanding of the oceans, and they will continue in

FY~-63 with greater emphasis on the effects of the environment. The
applled programs are concentrated at the Marine Physical ILaboratory

and the Applied Oceanographic Group at Scripps Institution of Oceanography,
lludson Laboratories of Columbia University and the Woods Hole Oceanographic
Institution,

Hydrographic Office Fy-62  $80,000

FY-63 $80,000
Hydrographic Officg pescarch in physical and chemical properties of the
oceans is directed toward the solution of military problems. Oceano-
graphic data are particularly valuable for military planning and for
utilization in forecasting. Emphasis will be placed on three activities:
refinement of data collection, especially instrumentation; research into
dynamic oceanic principles; and utilization of data for specific military
applications,
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Data fyom synopiic observatlons have beaome inoreasingly important in
developing preédistion téchniques and in supplying,information necessary
for climatic presentations. Increased use of fixed stations - Texds
towers, ocean station vessels, and shore facilities - has given rise

to changing instrumentation requirements. Ocean survey and research
vessels also need more sophisticated instrumentation, Design work is
proceeding on a package system for these vessels, Data presentation
techniques will be reviewed to produce more refined and usable environ-
mental data. Emphasis will be directed toward presentation of data in
terms of operational problems.

Bureau of Ships FY-62 $33k4,000
FY-63 $570,000

Through programs at the Navy Electronics Laboratory and Lamont Geological

Observatory, the Burpau maintains an active interest in the distribution
of the physical and chemicai properties of the ocean with emphasis on
the effect of distribution on sonar conditions. DLmphasis is placed

on the spacial and.temporal changes of these properties with con-
siderable effort being-directed to the Arctic region. A program of
near-shore oceanography is pursued by the Mine Defense Laboratory.
Again, this program has the application to military problems - mine
warfare - as the primary goal.

DEPARTMENT OF THE ARMY

‘0Office of the Chief of Engineers ry-62 $30,000
FY-63 $50,000

The provision of navigation channels into the seacoast ports requires
studies of tides, salinity intrusion into bays and estuarles, and the
mixing of the saline waters with the fresh water, Studies of tidal
theory (including currents) as applied to coastal water and estuaries
and the methods of applying these theoretical studies to field
conditions will be continued as an important part of the research
program.

The mixing of the saline walers with the fresh water has created problems

of silting by flocculation, and research on the nature of mixing and
flocculation is a continuing project in the field and laboratory. The
chemical and physical propertles of estuarine waters to a considerable
extent determine the degree (and location) of shoaling. Work to define
these properiies, and the basic meghanisms of their interactions, is
continuing.

Beach lirosion Board FY-62 § 22,000

FY-63 $13k,000

Tidal currents at inlets and estuaries are important in beach erosion
processes near inlets. Studies of the nature of these tidal currents
are part of the Board's FY-1963 research project for the study of the
effect of inlets on adjacent beaches.

by~
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DEPARTMENT OF INTERIOR

Bureau of Commercial Fisheries FY-62 ¢ 850,000

) FY-63 $1,219,000

Surface currents, upwelling, temperature, salinity, oxygen and phosphate
content and many other oceanographic parameters greatly influence the
biological productivity of the sea. Divergent and convergent currents
may create areas of enrichment and they often concentrate the food

of important fishes such as herring, mackerel, salmon, sardines and
tuna., Time and rate of seasonal warming of coastal and offshore waters
influence distribution and migratlons of fishes; for example, the
northward movement of Atlaniic menhaden in the spring of the year and
the appearance of large skipjack tuna in the summer fishery of the
Hawaiian Islands can now be predicted on the basis of time of spring
warming. The peak spawning time of Pacific sardines is known to vary
from one year to the next by as much as two months in response to
oceanic temperature changes no greater than 19C, Unfavorable currents
in some years may carry haddock larvae away from the usual nursery areas
and a large part of the young are lost., TFishery scientists believe that
the pattern of ocean currents at the time of spawning is an important
factor in the survival of year broods in many imporiant fisheries.

Oceanography of the central and eastern Pacific is currently being
studied from several Bureau laboratories located in Hawaii, Alaska

and along the Pacific coast of the United States. Some principal
contributions are: (1) monitoring the seasonal north-south drift of the
California current extension from stations near Hawall where trends in
sea surface temperatures, salinity and sea levels are determined; (2)
definition of physical and chemical features of Pacific subarctic waters
as part of an extensive program to explain factors controlling high-seas
distribution of salmon; (3) detailed analysis of North Pacific sea-
surface temperature data by months from 1935 to the present along with
related meteorological processes which may cause variations in water
transport, heat gain or loss and sea levels; (L) cooperative studies
with California agencies on the California current system and physical
oceanographic features of the eastern, subtropical and tropical Paecific.
Prevailing sea-surface temperatures for the North Pacific east of 180°
longitude are charted and published monthly for use in fishing and

research operations,

Much of the Bureau's research in the Gulf of Mexico and along Lie
Atlantic coast is directed towards coastal and inshore oceanography to
describe the environment and to determine productivity of coastal
resources, (irculation and net current flow through bays and inland
passages are under sbudy as a sipnificant contribution to research on
shrimp, oysters and menhaden. Through a small contract with Woods Hole
Oceanographic Institution, temperalure and salinity conditions are
monitored routinely at numerous Atlantic coastal stations and from
lightships and Texas towers., Circulation patterns over the New England
of fshore banks and in the (ulf of Maine are studied by use of drift

~b~
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bottles and transpending, free-floating buoys. The Bureau's laboratory

in Washington, D. C., is preparing monthly Atlantic cosstal and.offshere
sea-surface temperature charts for the peridd of 1953 to the present.
Research presently underway will be continued by the Bureau during

FY-63 and in addition new programs will be commenced which will contribute |
significantly to knowledge of physical and chemical properties of the N
oceans. A biological and physical oceanographic investigation of the

tropical, equatorial Atlantic and West African coastal and offshore

waters will commence in the spring of 1963. Objectives of this program

are to describe the extent of fishery resources in the equatorial Atlantic,

to relate distributions of fish populations to environmental conditions

and Lo contribute knowledgc on physical attributes of Atlantic waters.

It is planned that this program be a cooperative effort with the Navy,

Coast & Geodetic Survey, Bureau of Commercial Fisheries and several

private oceanographic institutions.

ottt o

Oceanographic research in thé eastern tropical Pacific i1s to be increased

to define zones of high biological productivity. Areas of nutrient |
enrichment through upwelling and mixing along current boundaries will ‘
be sought. Thermocline topography and changes within the mixed layer |
will be studied. Monthly charts of sea-surface temperalures which the

Bureau is now preparing for more northerly waters will be extended to

at least 10°S, latitude and offshore to 100° or 110° W. longitude,

depending upon availability of data from merchant ships and fishing

vessels,

Since many of the marihe research programs of the Bureau require data
over a series of years before results are meaningful, much of its
research on physical and chemical properties of the oceans during FY-62
will be continued into 1963, A follow-up expedition into the equatorial
Atlantic is planned for the latter parl of calendar year 1963, and
oceanographic studies in the eastern tropical Pacific will be continued.

In addition to these programs of research, it is realized that there is
a need for greater.amounts of biological, chemical and nhysical oceano-
graphic data collected in time series over wide expanses of the oceans.
Such data will provide clues to changes in the ocean climate to which
fish respond. Therefore, an expansion of research is proposed which
will monitor environmental conditions. Quarterly biological and
oceanographic surveys are Lo be started in New England waters of the
Atlantic.

The Bureau proposes to investipgate the trade winds zone of the central
Pacific to determine principles and parameters of climatic oceanography
in this area which are of great interest for fisheries, weather,
navigation and national defense. The objective is Lo be attained by
determination of the seasonal rates of change of surface temperature,
salinity, depths of the mixed layer and currents as they are related
to the physical processes of heat exchange across the sea surface.

=-7-
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Geological Survey FY-62 $106,000
' e e e .. FY=63 $123,000
Current and proposed studies of the Geological Survey are concerned with
the hydrologic cycle through the marine and near-shore environments.
The principal effort is in shallow ocean areas where the sea is in direct
or indirect communication with fresh surface water and ground water.
Included in the studies that will be pursued in FY-63 are: geological
history of river estuaries and lagoon areas; movement of ground and
surface water to the ocean; salt water incursion into fresh water
supplies; occurrence and origin of fresh and salt water bodies in
coastal areas; circulation and dispersion of dissolved and suspended
solids in coastal areas; dynamics of tidal and contiguous ground waters;
and the development of technigues and methods for measuring processes
and obtaining data. Among other things, these studies will provide
knowledge about the sources, the circulation, and the fate of radio-
active, organic, and industrial waste pollutants; as well as the products
of natural weathering and erosion in ground water and rivers that drain
inte the sea.

Determination of significan£ physical and chemical properties and patterns
will of necessity be undertaken in conneclion with local and regional
studies of general environments of sedimentary systems,

DEPARTMENT OF THE TREASURY

Coast Guard FY-62 $ O
Fy-63 ¢$0

Within the Coast Guard, the principal field of research into nhysical
and chemical properties and the interrelated dynamic processes lies
in the International Ice Patrol. The principal area of interest is
the Northwest Atlantic Ocean, chiefly the Grand Banks and the Labrador
Sea, These waters have been under continuing study since 191l for the
purpose of better understanding Lhe factors which affect the origin,
drift, transport and deterioration of icebergs. Toward this end,
Ice Patrol research includes water mass analysis, surface and sub-
surface currents, volumetric transport and heat budget studies of
the area.

In FY-63, the Ice Patrol oceanographic vessel CGC EVERGREEN will occupy
approximately L0OO oceanographic stations during the period March-August.
In addition, a network of buoys will be established across the Labrador
Current to study short term fluctuations in that flow. Results of the
surveys will be analyzed at the Ice Patrol Oceanographic Unit Offices
located at the Woods Hole Oceanographic Institution,

In other fields of oceanographic research, Coast Guard activities are
principally those of data collection in cooperation with other agencies.
These include operations of ocean stations, Bering Sea Patrol, polar
operations, lightships, and offshore light tlowers.

_8-
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These programs are not funded as part of the Coast Guard research :
program, but through the budgets of the Ice Patrol and Ocean Statlon E
. Vessels, . e T

€

NATIONAL SCIENCE IOUNDATION

Fy-62 $2,150,000 .
o ' ¥Y-63  $2,450,000 B
The Barth Sciences Program of the Division of Physical, Mathematical and
Engineering Sciences supports a variely of research aimed at developing
. a better understanding of lhe dynamic processes associated with the
physical and chemical properties of the ocean. Oceanography is supported
at some 30 universities, cclleges and other institutions; the investigation:
include the coastal and near-shore walers as well as the deeper areas of
the Alanlic Ocean, Pacific Ocean, Indian Ocean, Carihbean Sea and Lhe
Gulf of Mexico.

Theoretical investigaltions and model studies on general circulation and
exchange rates are being undertaken by scientists at New York University,
Harvard University, the Johns Hopkins University and the University of

Washinglon, Such work will advance our understanding of oceanic current
development and gstuarine and coastal circulallon,

Major field studies aimed at elucidaling the character of both deep and
shallow waver clrculation are being undertaken by Scripps Institution of
Oceanography, Woods Hole Oceanographic lnstitution, Orepon State Uni-

. versity, the Universily of Miami, the Unuiverusity of Washinglon, Texas A¢M
College and Rhode Island State Universily. :

Likew.se, the chemistry of sea water . being investigated by varlous
means, For example, mass speclrograpiic analyses of dissclved pases
are being accomplished at Amhevst Univers:.ly, Scrapps, and Lhe Univer. o
of Washinglon, These efforts are concentrated on quaniities seel as
oxygen-18, nitrogen-14Y, carbon dioxide, de:lerium, aryon, ele,, for !¢
purpose of understand ng L'e history of sea water and Lhe exchanye
processes belween Lie seda ~urface asd the almospiers.  Trace eleme.ot
chemintry ol both lhc ulable and rad vaclic i1.olopes arc beray ves' ” ated
ab Sar.ppu, Woods ilole ant Miam’.
. Toe U6 partic.val. os Y the decernal onal lod.oar feeas bxpedition o
ve'ng cuppuched  noparb be e hau oral SoTete ou da on . Selpps,
Woodu fiole, amont a. Rhede Island 711 cond:cl pt s cal and ciem:eal
oeeanogcas . program..  Iooadd ooor e RSN w LL operale
‘nkas o owalere

Ghe ol Dooennn Pourdat T ap e L nf sesearns Lessel coustrucllon,
LOTGL sl on, and speralbion will o rance e pova zal and clemical ive .
galdors n Lhe oceans as well as all oti er cceanaprap ‘¢ research propcam.
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QBJECTIVE.TWO - TO DETERMINE THE INTERRETATIONSHIPS OF THE OCEAN AND
PHERE :

The mutual éffectis of atmosphére and ¢oeén &Pé so interrglated and

complex that study of the oceanic environment cannot be conducted without
simultaneous consideration of the atmospheric environment. Conversely,

the study of marine meteorology cannot neglect oceanographic factors.

-Sea swell and storm surges, &ll products of the surface winds, con- .
tinually medify the air-sea boundary. Although the exchange of matter
and energy occurs at the air-sea interface, to understand fully the
impact of these exchanges studies must extend to some depth in both ocean
and atmosphere. Turbulent mixing and convective processes distribute
heat energy within a thick layer at the ocean's surface., The ocean,
thereby, becomes a tremendous storehouse of energy. This layer at the
ocean's surface is of prime concern in this research. It shows annual,
seasonal and diurnal changes in thickness, heat content, and other
characteristics. Similarly, the lower atmosphere over the ocean is

laden with moisture and salt nuclei received from the oceans.and its
stability is determined in a large measure by the temperature of the
water body over which it has traveled.

DEPARTMENT OF DRFENSE

,0ffice of Naval Research FY-62 $1,291,000
FY-63 $1, 365,000
Measurements of surface roughness, surface water temperatures, lapse
rate in the air, incoming and outgoing radiation, wind velocities and
turbulence in the water and air are providing new insights into the
interrelationship of the ocean and atmosphere. These investigations
are Leing carried out intensively in the Atlantic by Woods Hole
‘Oceanographic Institution and New York University, and by Texas
Agricultural & Mechanical College in the Culf of Mexico.

Investigators at Woods Hole Oceanographic Institution are critically
examining both sides of the ocean-atmosphere interface and the exchange
of energy, water vapor and chemicals, For example, they will thoroughly
study the effect of bubbles on transmission of sound in the water and
the introduction of salt nuclei into the air through bursting of the
bubbles, a phenomenon which appears to be an important factor in
producing rainfall, Acguisition of a four engine aircraft, especially
modified for meteorological measurements, will pgreatly extend the
geographical coverage of this program during FY-63.

During the International Geophysical Year, the Navy initiated research

to investigate Lhe abundance of carbon dioxide in the oceans and the
atmosphere. During FY-63 this work will continue at a modest level at
Woods Hole Oceanographic Institution, Seripps Institution of Oceanography,
University of Stockholm, and Texas Agricultural & Mechanical College.
Research 1s now concentrating in areas of high latitude in order to
obtain a more complete global picture of the distribution of CO, in
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the atmosphere and. to determine the amount being abgorbed by the sea.
Thede studies will attempt to determine if man is.significantly -
modifyirg the world's climate through the introduction of Targe
quantities of CO, into the air from the burning of fossil fuels.

The extensive program on air-sea interaction at New York University will
be accelerated by enlarging the staff and replacing the present ship
with a larger and more efficient vessel. NYU will continue to direct
their interest toward prediction capabilities by integrating computer
techniques into their investipations.

In the Gulf of Mexico, Texas Agricultural & Mechanical College has a
moored buoy recording ocean Lemperatures at intervals to 1000 feet in
depth in addition to measuring several surface meteorologifcal phenomena,
These results, coupled with the towed thermistor chain in the sur-
rounding area, will provide data on spacial and temporal exchanges far
exceeding Lhat now available. TIn FY-63 it is planned to expand the
program of buoy, tower and ship instrumentation.

Work on energy exchanges between the water, ice and atmosphere is being
conducted in the Arctic by the University of Washington. Tt is being
carried out in close cooperation with the Arctic Research Laboratory

at Point Barrow.

Fundamental research is conducled on Lhe whole spectrum of wave energies.

New York University will conbinuc Lo expand ils theoretical work on
non-linear aspects using Lhe La Grangian system. 'This work is proving
lo be very successful, and it is intimately related to non-linear
problems of ship molion. Chesapeake Bay Instilute, having explored the
field of waves generated in limited felches, will shift its emphasis Lo
directional spectra and Lhe problem of the skewed disiribution of wave
energy over the spectrum, The lheoretical work will be followed by

experimental verification., Scripps Institution of Oceanograph. has
cuncentrated its effort in wave recearch on dijcilal bLechnigunes. ‘Tiese
have proven to be very effeclive for dircetional socclium analysis. Use
of high specd compulers wilh new Lechniques Lo remove errors and Lhe 1se
of mathematical filters will conlinue Lo receave a preal deal of allenbion
from Si0,

Hydrographic Office rY-62  §100,000

1Y-63 299,000
Both high density bLime scrics data in a local arca of the ocean and
Lhe atmosphere, and synoplic infermation over broad areas of Lhe
ocean are imnortanl in Lhe sludy of ocean-atmospliere relations.
Investipations of Lhe sea surface by the llydrographic Office will be
in cluse cooperafion with the basic research propram of Lhe Office
of Naval Research, but will be directed specifically to problems
requiring an ability Lo predicl oceanic characleristics,
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Datailed investigations of the energy exchange processes between at-
mosphere and ocean have already been carrigd.out on Texas Towers.
Advanged inatrumentation develéped from these studies will be used

on Argus Island, the research tower located off Bermuda. This station
will provide the data required to establish new empirical relation-
ships and to test theoretical relationships between the ocean and
atmosphere, 1In FY-63 an oceanographic research ship will be instru-
mented to provide a deep-water research operation of the Argus Island

type.

An oceanographic aircraft is now being outfitted and will be available
for long-range survey. It will be capable of providing data such as
sea surface temperature, balliybhermographs, occan wave records and
supporting meteorological data,

A synlhesized mathematical model of eguations suitable for short-range
sea water temperature structure forecasting have been reduced for
tabular, nomogram and computer usage. Shorl-range forecasting tech-
nique research will be further developed and extended to longer range
and seasonal outlooks,

Changes in thickness of the isothermal layer cannot always be related
to meleorological and oceanographic activity at Lthat location. Large-
scale movement ol surface and subsurface water appears to show direct
relalionship to atmospheric circulation. The problem will be ap-
proached from bolh Lhe synoplic and the longer term climatological
points of view. Addilionally, a purely slalistical approach Lo the
nroblem will be conducted ou an ocean-wide basis A grad of predicted
meleorological and oceanographic laclors and exlrapolation in time
and space. Speclal research inlo this phenomenon will be conducted
aboard ocean slalion vessels, Hydro survey ships and oLher ships as
practicable Radro telemelering oceanographic buoys will provide
addibtional ocean coverape wilh repeated observalions from fixed loca-
Lions.,

Research will continue Loward a beltar andervstanding of sarface waves
and wave-induced sca floor pressure flucLuations  This effort will
include directional spectrum avalysis and correlation of surface and
bottom pressure records, as well as work on predicbion bLechniques.
Continued imporlance will be placed on spechral analysis of nany
physical paramelers. Empirical and semi-empirical wave models will
be studied which will include examiuation of varied wind conditions
(velocilies, durations and lelehes).

Within archLic regions Lhe physical processes covering the behavior of

Lhe envirorment become increasingly complex. Here three distinet

layers - atmosphere, cryosphere and hydrosphere - interact. IFrictional
forces at the air-ice and ice-waler inlerfaces are Lhic primary influences
in producing ice movemenls A major study effort will be directed ati
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. the relationship of wind velocity and direction to ice drift velocity
-89 well_as the development of open water areas, ridgés and other pregsure-
distribution caused deformatlons, Ice reconnaissance from aircraft and

by satellites will provide valuable relief data, Bottom roughness data
will come from under-ice submarines operating fathometers and other
devices, Arctic ice drift stations will assist in development of
specialized stress equipment.,

Bureau of Ships FY-62 $400,000

FY-63 $715,000
Because the Navy's increased submarine operations in the Arctic Ocean
require a detailed knowledge of the ice conditions, the Bureau will
continue to increase its efforts to understand the fundamental physics
of ice formation and break up. Both laboratory and field work in
ice physics will be undertaken by the Navy Electronics Laboratory.
Field work will concentrate on energy exchange processes and will be
carried out on temporary ice stations occupied from light aircraft.
The Office of Naval Research, Hydrographic Office, and Buresu of
Ships programs in the Arclic represent an integrated attack on this
large and difficult-to-study arca.

Studies at the Navy Electronics Laboratory's offshore tower will . be
accelerated to gain further insipht into the hydrodynamics of surflace
waves and their relat:i:on to internal waves. AL the University of
Miami investigation will centinue anto the high frequency spectrum of
surface waves and the ambient noise in the ocean caused therefrom. In
addition, the Navy Radiolopical Defense Laboratory will investigate
the roie of waves in Lhe distribulion of radiocaclivily.

DEPARTMENT OF TIE ARMY

Office of the Chief of Eogineers -6  $100,000
FY-63  $150,000
Wave generation by wind:, bLhe decay and modification of Lhewe waves
as they travel Lo Lhe shore, and Lhe mechan:c: of breaking waves are
part of the Corps' research program. These waves are Lhe major de-
structive foreces on Jebties and scawalls built for navipgation
improvement or for protechior of the shore from hurricane attack.

Beach Lrosion Board Fy-62  $79,000
rY-63  $81,000

Measurements of ocean waves Lo delermine Lhe stal:stical wave climate
in selected coastal areas i part of the livard s research program,
The improvement of wave gencration Lhecory will be pursued as part of
this program because waves are lhe mosl importaul LaclLor in shore
erogion processes. This will anvelve descriptions of the wave spectrum
and wave variability and meaurement, of wave properiies (as velocities,
form, pressures, part:icle motion, elc.). AL present, the Board hac
thirteen aulomatic recording stations :n ceastal walers and plans Lo
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add at least four new stations in FY-63, Some of these stations are
operated entirely with Beach Erosion Board funds and some en & =
oooperative basis with other public or private ageneles.  Work will be
continued on the development of an economical wave-directicn indicator
to be installed as a component of the wave-recording stations. Some
of these newer stations will utilize Coast Guard light towers as
installation platforms.

Research will be continued on the construction of wave refraction and
diffraction diagrams and on the reforming of waves after breaking over
submerged bars,

DEPARTMENT OF COMMERCI

Weather Burcau FY-62 $123,000
FY-63 $173,000

The Weather Bureau's primary interest falls within the realm of
determining the interrelationship of the ocean and atmosphere. The
interplay between the atmosphere and the ocean is so intimate that they
can be considered as one medium separated by a discontinuity in density
and velocity., The exchange of heat, moisture, momentum, gases (such as
carbon dioxide and oxygen), and certain chemical elements (such as
sodium, chlorine, potassium, calcium and magnesium) has profound
influence on the subsequent behavior of Lhe atmosphere and ocean. 1In
supplying the atmosphere, the oceans serve as a warehouse of nearly
infinite capacity for heat, moisture, and other properties. In turn,
the faster moving atmosphere supplies the oceans, particularly the
top layers, with'much of their momenlum. Various salts and elements
released Ly the ocean Lo the atmosphere serve as important condensation
nuclei which are necessary for cloud formalion and ensuing precipitation.
Studies of these imporlant properties, which are necessary to a better
understanding of the characteristics of both the oceans and the atmos-
phere, will be conlinued in I'Y-63.

long period changes in atmospheric crrculation and in weather patterns
may be sensilive Lo bhe exchanges of heat and moisture between the
ocean and Ll almospherc., IFor example, an unusual paltern of wind

and weather may aller the circulalion of a large area of an ocean,
bringing warmer temperalures to one part and colder temperatures to
another., This new sea.surface Lemperature palbtern, in turn, influences
the overlying air, thus possibly prolonging Lhe unusual atmospheric
circulation paltern. Oceans are sluggish and once a pattern is
established, 1t tends Lo persist, Lhereby introducing a long range

effect on Lhe overlying almosphere in the subsequent weather patterns.

The Bureau will continue Lo study the '"feedback!" mechanism whereby unusual
wealher conditions produce unusual sea conditions, particularly temperature
changes, and the manner in which Lhese, in Lurn subsequently introduce
atmospheric changes, such as variabions in palhs and intensities of
storms,
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An important practical aspect of the Bureaun!s meteorclogical . Qcaanggraphy
progran will be cengerned wlth "storm surges" or stemm. tides!.produced
by hurricanes and other severe wind storms, and which cause most of the
loss of life and property. ©Studies of these effects will involve, not
only an extensive investigation of the records of abnormal tides and long-
period changes in sea level supplied by the Coast & (eodetic Survey, but
also basic investigations of the effects of wind force and atmospheric
pressure on the height of the sea.

Coastal weather is subject to both continental and oceanic influences,
and is notoriously variable. The problem assumes new importance with
millions of recreational boats plying coastal waters, and the use of
nuclear-powered vessels and the associated contamination problems that
may arise, Particular emphasis will be placed on harbor and estuarine
forecasting.

Coast & Geodetic Survey FY-62 $ 0

FY-63 $ 0

This agency contrittes to this research objective primarily by collecting
and processing the data used for the research of others. The Coast Survey,
for example, works closely with the Weather Bureau in providing tidal

data for storm surge studies and with the Bureau of Commercial Fisheries
in providing sea level data for use in siudies during 1962 of the effect
of atmospheric pressure on sea level, Similarly, lhe physical oceano-
graphic observations of the Coast Survey (currents, temperature, and
salinity) are used in studies of the air-sea interaction. Meteorologists
from the Weather Bureau carricd oul a significant program from the

PIONBER in FY-62. This program effort 1s being doubled in FY-63 although
it will be budgeted under the wurvey program,

Maritime Administrat.ion Fy-62 $50,000
FrY-63 $50,000
The interest of the Maritime Administration is largely in the inter-
relationship of the ocean and atmospher¢. In conjunction with other
agencies, facltors JnfluencinL wealher, iceberg movements, and wave
formation will be studied wilh increasing emphasis., Wave gpectra will
be recorded on ocean veasscls, buoys, Texas towers, and shallow water
stations. Concurrent programs in model basins equipped with wave-
makers will atiempt Lo reprodiuce 1rregular seas into which ship models
. can be run at varicuw headings. ‘The ullimate objective 1s to find
means of calculaling ship motions from model Lests wilh greater
accuracy than 1s possible Loday,

: : DEPARTMENT OF INTERICR

Bureav of Commercial IFisheries FY-62 $25,000
FY-63 $36,000
The Bureau of Commercial F:sheries studies processes which may affect
the distribution of surface properties in Lhe Pacific. An "Atlas of
the Oceanographic Climate of the Hawaiian Islando Rogion®, vrepared
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by The Bur’é’au"’s Bielegloal Laberatory in Honolulu is being readied for

publication, This sontaing discussions on heat exchange aecrass the
géa surface, and considérs the ocean-atmosphere feedback system in an
area where trade winds are a major driving force in ocean circulation.
Wind .induced advection is being examined at the Bureau's Stanford,
California laboratory in an effort to deduce a sea-surface temperature

forecasting system.

The Bureau will not make a major contribution to an understanding of
ocean-atmosphere interrelationships as part of future programs. The
oceanographic investigation in the Central Norih Pacific,described under
Objcetive One, will, however, examine heat exchange processes as part

of the total study on the marine climate of the trade wind zone.

Grological Survey FY-62 $10,000

TY-63 $34,000
Research by the Water Resources Division of the Geological Survey con-
tributes Lo understanding the interrelationship between the sea and
atmosphere through studies of Llie exchange of chemical substances in
the lhydrologic cyclej the physics and chemistry of atmospheric and
surface waters near land-sca margins; and the atmospheric transfer of
ions and solid particles. These investipations, which are a part of
a program Lo study Llie complele hydrologic cycle, will be expanded
wherever possible. In addition, during FY-63, an analysis and inter-
pretation of waters collected on three cruises of the International
Indian Ocean Expedition will be undertaken.

DEPARTMENT OF THY TREASURY

Ceast (uard . ry-62 § O

o FY-63 0
leasl (uard activities will include marine mebeorological and ocean
wave observations from six ocean stationy and approximalely lhree off-
shore light towers., Ln addition, sludies cof Lhe International ILce
Patrol will include the effects ol short term meleorological faclors
on surface currents, ice transpori and ice deterioration. These
activilLies are budgeled under non research programs of the Coast Cuard.

NATTONAT, SCLENCE FOUNDATION

ry-62 {150,000

FY-63 (1,200,000
Air-sea interaction studles are being supported by the Atmospheric
Sciences Program, larth Sciences Program and the 0ffice of Anlarctiic
Programs of the National Sciencq ffoundaticn. '"These investigations,
combined with those conducted or supported by other apencies will
greatly enhance the knowledge in this area so vital Lo our understanding
of climatic shifts, wave generalion, Lhe carbon dioxide budgel, and the
Lransfer of heal, water vapor and momentum. In addition it should
improve our prediction capabililies with Tespect Lo sea slate.
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A major item of the air-sea relationship supported by the Foundation will
be done in conjunction with the International Indian Qeean.Expedition,
primarily by scientists from the Univergity of Hawaii, the University

of Michigan and the Woods Hole Oceanographic Institution. Antarctic
research will be conducted aboard the R/V ELTANIN and from the shore
stations., Investigations in the North Pacific Ocean and North Atlantic
Ocean are underway at Scripps Institution of Oceanography, the University
of California at Berkeley, the University of Washington and Oregon

Stete University.
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OBJEGTIVE THREL - 70 DETERMINE THE DISIRIBUTION, KIND AND ADAPTATION i
GF THE LiVING POPULALIONS OF THE SEA.AND. TO UNDERSTAND THE INTER-
RELATTONSHIPS OF.THE MARINE QRGANTSMS 7O THE PHYSICAL AND GHEMICAL
PROPERTIES OF THE SEA

L T R e

ST

DEPARTMENT OF DEIFIENSE . o E

DEPARTMENT OF THE NAVY

Office of WNaval Research FY-62 $1,232,000

SrAST S NS ARETELN FY-63 $1.803.000 ‘
Marine bLivlogical inbterference wilh Lhe propagation of acoustic signals
underwater represenbs a serious problem to the Navy. This problem
encompasses the recognition of false targets represented by whales,
large fish, etc., and the reverberalion and attenuation of energies
resulting from the presence of concenlrations of Liological narticulales
in the water. Active sound production by marine animals is a corollary
problem since many biological sounds closely resemble operational noisss
and seismic disturbances, Analyses of biological sounds will continue
to be made to determine their purpose and iLheir acoustic characteristics
50 that they can be predicled or recognized., Also, accurate emalation
of biological sounds underwater will be inveslipaled and may result in
improved transmission systems for specialized uses.

Investigations will be made of hydrodynamic characteristics and the
propulsion of marine animals. These may give insight into mechanisms

to control turbulence and to manipulate boundary layers. Additional
knowledge of these mechanisms would be useful in hull design for

surface ships, submarines and underwater ordnance, Of interest also are
the orientation capabililies of marine animals which allow them to
identify targetls, selecl Lhem and navipale Lo Lhem,

Much additaonal information will be sought on the control of marine
deterioration and fouling of ship bottoms, cables, moored and bottom
mines, underwaler sound equipmenl and hydrofoils. Since the biological
organisms responsible for delerioralion and louling oi'len affect, Lhe
confipurations of carefully planned shapes and coating s adversel:,
causing them Lo lose Lheir streamlining or anechoic properlies, sludies
will conlinue of life cycles ol Lhe animals and their reaction to
chemical substrala under various environmental conditions, An expansion
in scope in FY-63 will emphasize investigations of deep ocean conditions
since so Llitlle is known about Lhe environmenl of abyssal waters and

the range of adaplability of marine orpanisms,

Another area of interest will include invesligations of biochemical and
biophysical properties of individual organisms and populations, since
such properties may affect Lhe Lollom sediments, the surrounding waler
or the surface. Jome organisms are capable of modifying bLottom sediments
by affecting Lheir hardness, compactness and mobilil-. Also of interest
are the products Lhese organisms put inle Lhe water as a resull of normal
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metabolic activities which modify viscosity, temperature, and other
physical characteristics of the water.
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Considerable effort will continue to be directed to the problem of

marine blological particulates which may interfere with submarine

and anti-submarine warfare, Marine organisms have been shown to be ]
extraordinarily sensitive to changes in the ambient chemistry or -
physicel conditions of théir environment. As more is learned about

these phenomena, there will be corresponding increases in the level

of effort. Programs of research on poisonous and venomous fishes,

on the biology of sharks and shark repellents and on biologically !
active substances from marine organisms have been underway for several

years and will be accelerated during FY-63. Of concern, is the

chemical identification and pharmacological action of these substances,

some of which are extremecly polent and very different structurally

from related substances commonly used in drugs and medicines.

Hydrographic Oflice FY-62 $ O

FY-63 $ 0O

While the marine biology program of ONR is directed toward an under-
standing of the behavior, thc physical and chemical characteristics
and the reaction to the environment of marine organisms, the Hydro-
graphic Office is directing its biological endeavors toward the
solution of ouperational problems. For example, fouling of ships and
underwater equipment; damapge Lo wood and other materials by shipworms
and other borers; Lioluminescence, which can disclose the location

of ships and submarines at night; scati~r: g and attenuation of
underwater sound by plankton and nekton; a.d active interference with
sonar operabions by sonic animals are problems that will be attacked.

Using testl panels and racks, Lhe effecls of fouling organisms and
marine borers on wood and underwater equipment will be studied. The
test equipment arrays will be located in shallow-waler coastal areas
and at selected siles in deep ocean areas. Relationships hetween
abundance and distribution ol plankbon organisms and the inlensity
of fouling will be studied,

Bioluminescent phenomena arc of increasing importance Le the Nav .
Intensily of overall bioluminescence will be measured by nhotocells.
Direct enumeration of biolumincscent orpganisms will be accomplished
by using counters. PlankLen ['rom nel collections and organisms
filtered from waler samples will be analyzed.

Primary productivily for various ocean arcas will be e¢stimated and
atlempls will be made Lo develop direct melhods of predicting marine
biological phenomena of importance to the Navy.

Sounds produced Ly marine animals will be recorded and analyzed, and
the causative animals will be identified. This work will supplement
previous work and will speed the eventunal collection of a reference
library of sounds produced by all sonic marine animals.
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Spattering and attenuation of underwater sound by marine life will be
tudied by two methods., An attempt will be made to correlate . .
scattering and attenuation measursments with an analysis of the plankton
collected in the area. A second study will be based on collection of ‘
plankton and nekton from within the deep scattering layer as located : :
by echo sounders and from concurrent photographs and televisien o b
observations,
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This research program in biology at the Hydrographic Office is funded
entirely with non-research funds.

Burcau of Ships FY-62 $166,000

FY-63 $198,000

The Bureau will expand the Navy Electronics Laboratory's program of
identification and classification of noises originating from marine
organisms. The expanded program will include analysis of ambient
noise recordings from San Clemente Island and Cape Prince of Wales

to determine seasonal and other characteristics. In addition, the
research program of the bathyscaph TRIESTE, also carried out by scien-
tists at NEL, will include studies of the population of the sea and the ‘
correlation of the population with the physical and chemical properties
of the sea ati various depths.,

DEPARTMENT OF THE ARMY i

Office of the Chief of Engineers FY-62 § O

FY-63 $10,000
Information on marine borers which infest waters of the United States
will be analyzed in order to determine Lhe expected useful life of
wood and concrete structures in coastal waters. This analysis will !
also serve to indicate the economic justificalion of various methods

of protecting against these borers. Biological studies of borers

are nol planmned; rather the project is an analysis of the findings

of others for application Lo the needs of the Corps.

Beach Lirasion Board FY-62 $ 3,000
Y-63  $10,000
The interesls of the Board in Lhis research objective are similar to
‘ that of the Office of the Chief of Engineers, as described in the
preceding paragraph. ‘Ihese studies, which concern marine borer '
activity, will be pursued jointly by the Office of the Chief of
Ingineers and the Board,

' DIEPARTMENT OF COMMERCE

The Weather Bureau and Lhe Coast & Ceodetic Survey do nol budget funds
specifically for research on the living populations of the sea.
However, the Coast Survey contributes indirectly in two ways. First,
it encourages other agencies and private institultions to place biolog-
ical oceanographers aboard ils ships, and it does on request collect
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biongLcal samples at sea for specific research problems. FY-1962,
for example, $aw biologists from the Buresw. of Gommercial Fisheries.
using plankton nets and mid-water trawls from the PICNEER to céllect
samples for research prajects on which they are engaged, and the
University of Hawail had personnel aboard carrying out phytoplankton
productivity investigations. Secondly, the Coast Survey, through its
oceanographic survey operations, provides environmental data used by
the biological oceanographer in determining the interrelationships
between marine organisms and their environment.

DEPARTMENT OF THE INTERIOR

Bureau of Commercial Fisheries FY-62 $5,598,000
FY-63 §$6,136,000
Present research, although primarily ecological studies of marine
communities, is oriented towards important, commercial species, For
these, the Buresu of Commercial Fisheries seeks an understanding of
their interrelations with the physical and biological environment.
and studies life histories, rates of growth, recruitment, mortality,
productive potential and behavior patterns which are important for
efficient. harvesting. Stalistical research on catch and fishing
effort, is conducted to define abundance levels. This, in turn, allows
examination of principles which govern abundance fluchuations.,

In the north Pacific partjcular attention will be given to several
species of salmon where their distribution and high seas migrations
are being studied in relation Lo changing oceanographic conditions.
Explorations for new resourcew, such as shrimps, crabs and bottom
fishes will contimue to be carried out along with ecological studies
which have been undertaken on crabs and herring,

Migrations, behavior, food habils, life history and development will
conlinve Lo be inves 'Jgated for Lhe yellow fin, skipjack and albacore
tunas, Unexpleiled stock: of large tuna have been discovered in
asubsurface layers of the central equatorial Pacific. Forecasts of
seasonal abundance of Hawa:ian skipjack ai shewn by their response

Lo ghifts 1n bLhe Califormia current exhension have been remarkably
successful.

Pac.fic sardire:, which once supported a very large fishery, have been
the subject of cooperative hiolopgical-oceanographic investigations for
several year=, ‘This program has shown Lhat survival of young from

" spawning is highly variable from year Lo ycar, and that chanping

oceanographic conditions cause substantial changes in the centers of
sard:ne abundance. ftudies will continue Lo be conducted on behavior,
physiology and gunulic composition of stocks,

Studie: in Lhe Gulf of Mexico will continue to be concerned wilh oysters,

shrimp, menhaden and other coastal fishes which are used for reduction
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for pe’b food Large unfished stocks of sardine- like fishes have been
gcaverad. throlgh exploratory surveys,

In the Atlantic Ocean, the major fishery resources are harvested from
coastal waters or from offshore banks. The principal invertebrates
and marine fishes requiring contimued studies are oysters, clams,
scallops, crabs, menhaden, flounder, herring, haddock, red fish and
whiting.

Research on living populations is to be augmented in three principal
areas: the equatorial Atlantic eastward to the coast of Africa; the
Gulf of Mexico; and on the offshora New England banks,

The principal goals of the proposed equatorial Atlantic and West African
biological investigation are definition of the geographic extent of
fishery resources and research which will reveal the productive potential
of these relatively poorly known waters. While there have been a number
of oceanographic expeditions in the equatorial area of the Atlantic,
there have not been systematic cruilses across the equatorial belt from
South America to Africa which have sampled biological populations and
related them to currcent gystems which may control their location and
productivity., 'The first effort will be exploratory to show what additional
work beyond an initial cruise will be needed %o understand fully the
physical and biological characteristics of the equatorial Atlantic,

A new research ship, the ALBATROSS IV, will be placed in service in
New England waters in Ocbober 1962. New investigations into seaconal
abundance, distribubtion and behavior of groundfish species will be
undertaken. Principal areas of anvestigation will be the Gulf of Maine
and Georges Bank.

While there i5 a need to increase knowledge about economically important
species, the grealest progress in fishery research probably will be made
through basic research not necessarily related to a particular species,
Some lesser known marine animals are adaptable Lo experimental conditions
and may be used to uncover principles which can be explored with respect
Lo important food specles Lhal, are more difficull to hold in the
laboratory.

In FY-63, the Burcau's program on living populations will fall into two
categories: conlinuation of substantial marine research effort now
underway; and the launching of a new basic research effort to increase
knowledge on biology of marine organisms. The principal new studies
will be on:

(a) Disease and parasite infections;

(b) Determination of factors which control

survival of critical young stages;
(¢) 'laxonomic relationships.
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Attention will also he given to. improvements in technigues and
‘mentation te inerésse the rate of present regearch adnd I P lg
new undertakings which cannét be accomplished with existing rietheds .

Bureau of Spert Fisheries and Wildlife FY-62 $100,000

g FY-63 $147,000
Continuing studies will be undertaken of migratory marine fishes which
are of interest to recreational fishermen. Through support received
in 1960, a center of game fish research was established at Sandy Hook,
New Jersey. Major activities in this center are:

1) conducting a National Survey of catches
and an inventory of fishing facilities;

?) establishing a compendium of all
available information on game fishes
and fishing and rcsearch in progress;

3) developing facilities for basic re-
search in both experimental and
environmental fielids;

ly) investigation into game fish problems
through contact. with appropriate persons
and agenceies around Lhe country;

5) drawing up a program for research and
servicet to be esbtablished during the
period 1961-1965.

Research will be accomplished through fellowships, grants and contracts
to stalte conservalion organizations and universities, in addition to
the Bureau's own undertakiugs.

A program of coartal envaronmental research is planned for the Pacific
loast in the areca between Cape Flaltery and Paint Conception and from
Long Island %o Sovthcrn Florida in the Atlantic. The role of estuaries
in the live: of game fishes i1z t¢ be studied. Collections of larvae
and young fishes will be made in a number of estuaries. Basic Llife
history information for game fish species will be sought.

Provision is being made for physiological studies and research on methods
of rearing merine game fishes in order to learn their physical and
biological reyvirements for early survival and growth. This research
will commence in FY.62 and will continue in 1963, A deactivated

Naval Base at Tiburon, California has been obtained for future West Coast
operations. :

Ee

i e

Ei
3

-5

bbb

y

i




_ J}ealggical_g,;vay

Research on a number of marine blological and bidchemicaifproblems
involving the geologic history of ocean basing; the origins of marine
gedimentary rocks, ores, and fuelss and isotopic and other chemical
processes of present-day relevance is now being carried out in various
Geological Survey laboratories. A significant expansion of such work
is planned for FY-63. Typical subjects of this research include: the
analysis of modern planktonic skeletal materials; the role of organisms
in the origin of carbonate sediments and petroleum; the recently-
discovered fractionation of hydrogen isotopes by marine bacteria;
paleontological investigations of past lLand and ccean-current config-
urationss the use of marine fousils for determanation of ancient
climatic conditicns and the dating of marine sediments; shoal-water
ecology and paleoscology a:. applied to stratigraphic interpretation;
and the investigalicr and poscible development of a fuel cell basically
powered by marine baclterial oxidation, Results of such work will

apply over a very broad range of problems relating to earth history,
animal physiology, mincral exploraticn, climatology and energy

sSouUrces.

DEPARTMENT OF HEALTH, EDUCATLON & WELFARE

Office of KJucatien FY.-62 $59,000
Fy-63 $59,000

The Nifice of Lducat.on awards a number of graduste fellowsh.ps for
new and exparded programs n oceanography thal contribute to this
objective as well an objeclive one. .

DEPARTMENT OF THE TRFASURY

Coast Cuard FY-62 ¢ 0

T Fi-63 $ 0
linder Nbjective Three, the (ca.t Guard has no direcl, research activities
other thap bhe colleclior of data in cooperation with other research
agenciss.  This ancjude.s plankbon hauls and sampling from ocean station
vessels, lighlships, and bLhe Bering sea patrel. This w:ll continue
i 1961,

NATIOMAL SCIENGE FOUNDAT LN

-6z 2,600,000

M -63 $3,100,000
The Divisien of Hiological and Medical Sciences supports a wide variety
of studies that show premise of lLeading to a grealcr understanding of
life and Living proceste - an the marine and estuarine environment:.
Mech of thiv work iz dene at mar.ne laboratories either on a continuing
or a seauonal ba..s, and mich more is carried on in other laboratories
ir which marine organiim: are being used as experimental mabterialy in
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_and from. gengtics and behavioral

iety of research problems ranging from physielogy to pharmacolngy,

g to piopeography: I T¥s A
individual research projeets that aim ‘o contribute to the knowledge of
marine organisms will be supported in essentially all (some 20) non-
governmental marine laboratories in the country where such work is
conducted, and in some 70 additional universities, colleges, and other
research institutlions. Such work will include, for example, systematic
studies on the classification, relationships, variation and evolution
of marine invertebrates, fishes, algae, plankton and parasitic formsj
studies on the distribution, migration, life histories and growth of
such forms; their physioclogy, reproduction, climatic adaptations,
locomotion, tolerances, behavior and functions. Work will be supported,
also, dealing with the productivity of the sea, the nitrogen cycle, the
effects of chemical constituents on the biota, and shallow water and
deep sea communities. Support is also provided for ship time for
biological oceanography and for the expansion and improvement of marine
laboratories and their graduate training programs.

During FY-63, major ship facilities will be significantly advanced,

with a biological research vessel being built for Duke University on the
East Coast, and two made ready on the Wcst Coast, one for Hopkins Marine
Laboratory of Stanford University that is to have unique training
features as a floating classroom and laboratory combined, and another

at Scripps Institution of Occanography. Other types of facilities that
will be supported or that are now becoming operational include a new
laboratory building at Friday Harbor Laboratories of the University

of Washington; a controlled-environment. facility, called a marinostat,

at Hopkins Marine Station, Pacific Grove; a new laboratory building to
house biological and chemical research at Woods Hole Oceanographic
Institution; and a laboratory at Lamont Geological Observatory. Facility-
type support is also being pgiven to the construction of & boat basin for
marine research in Texas, building expansion at the Bermuda Biological
Station, the marine biological laboratory at the University of Californis,
Santa Barbara, and the Cape Haze Marine Laboratory, and the establishment
and support of the Vermillion Sea Field Station.

The biological portion of the United States participation in the
International Indian Ocean Expedition will be entirely supported by NSF
through Woods Hole Oceanographic Institution. Logistic support has been
given by NSF to the development of the biological research program, and
the USS WILLIAMSBURG is now being taken over from the Navy and undergoing
reactivation in order to serve as the U. S. biological research vessel

in that activity during FY-63 to 65. Some 250 American bioclogists responded
to the invitation to submit plans for participation in this expedition,
and it is foreseen that sufficient data will be gathered in Indian Ocean
waters to require continuing logistic support for its assimilation for
several years beyond the official termination of I1.1.0.E.
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in Antarctic waters will also .coﬂmpra',se an
areh adtivity of the UBNS BLTANTN and shore

poTtant part of the-we
stations in the Antarctic.

SMITHSONIAN INSTITUTION

FY-62 $ 0

FY-63  $250,000
An obvious need in any oceanographic program is for adequate description
of the animals and plants of the sea, any one of which may become the
basis for an intensive study now or at some future date. The study of
ecology of these organisms naturally comes after the precise identi-
ficatlon and description of species are available. The development of
ecological biology, the foundation of all national appraisal and control
of our living resources, depends to a great degree on the rapid, accurate
and specific identification of organisms encountered. Accurate identi-
fication of species of organisms is a bavic requirement for the elucidation
of marine biological phenomena and for au understanding of the complexion
of the resources of the sea.

In order to provide basic identifications of marine organism= to other
scientists engaged in thas national effort, and to preparc revisions
and monographs of bioclogical groups about which little is yet known,
the Museum of Nalural History staff will be increased from its present
21 to 70 over a ten year period. FY-63 wiil see the initial effort of
this expansion, Until ap adequate stall is achieved, some of the
early work must be carried out by contract Lo olher institutions.
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OBJECTIVE FOUR - TO DESCRIBE THE SEA FLOOR AND TO UNDERSTAND iTS5 LONG-
TERM AND SHORT-TERM EVOLUTION; INCLUDING THE TOPOGRAPHY, GECPHYSICAL
NATURE AND SUBSURFACE STRUCTURE WITH PARTICULAR INTEREST IN THE SEA
FLOOR'S RELATION TO THE SURROUNDING LAND MASSES

Some of the most marked advances in understanding the ocean basins have
come about through geological and geophysical investigations of the sea
floor., Less than fifteen years ago, little was known about the ocean
bottom and its structure. There were few reliable soundings, no seismic
refraction results, and very little magnetic or gravity data. Geothermal
measurements were unknown. Within the past decade precision depth
recorders and seismic refraction techniques have evolved, gravity meters
have been developed that can operate on surface ships, highly sensitive
magnetometers have been towed routinely by research ships and geothermal
measurements have been carried out over large areas of the ocean. A
large part. of the significant advances in this field can be attributed
to the massive effort that has been undertaken, but, in addition, some
of the success can be traced to the fact that once a marine geophysical
technique has been developed, 1t has almost invariably proved simpler
and quicker to collect data at sea rather than on the contirents,

Results of geclogical and grophysical ressarch at sea during Lthe past
decade may be divided into three categories. 'The first 1s the identi-
fication and charting of the massive fealures thal, characterize the
ocean bottom - the trenches, mounta:n range:. and sea mounts. Even today
these feature: are known only in the mo:t grogs detail. Secondly,

the nature and compesitien of the vasit biarkel of sedimenits have been
investigated and described - again only :n a cursory manner. Third,
and more recentiy, the structure of the crust beneath the sediments has
been examined, and atiempts are bheing made t¢ determine the orogenic
processes that are continualiy modify:ng 2t. Results from all three

of these categories are providing the fundamental knowledge reguired

to understand basic probiem: such as Lhe origan of the carth and other
planets. :

DEPARTMENT OF DEFENSE

DEPARTMENT OF THE NAVY

Office of Naval Research FY-62 $6,160,0CC

FvY-63 $7,380,000

The geciogical and geophysical rescarch program of the Office of Naval
Research has, for Lhe most part, been directed at a fundamental compre-
hension of the sea fleoor, ils substructure and history.

One of the prime objectives in the program is to describe the sea floor,
delincating the majer features such as trenches, ridges and sea mounts
and to understand their or:gin. This effort is carried out by all sea-
going vessels supported by ONR. Precision depth recorders will be
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ships will be pursubd jointly with other gro

fd ll ghips not now having this 'g'abilltx
d-bottom to inerease the

New teehniques
.af v

addition, research into new and better navigation techniques Will con-
tinue in order that positioning does not become a limiting factor in
these investigations. Coring and dredging will be done in c¢lose har-
mony with the bathymetric program to provide information on the nature
of sedimentation and its physical and chemical properties and to under-
stand the processes taking place that continually modify the sediments.
Most of the sedimentation studies will be carried out by oceanographic
laboratories such as Lamont Geological Observatory, Woods Hole Oceano-
graphic Institution, University of Miami, Texas A & M, Scripps Insti-
tution of Oceanography and (Cambridge University, England. Every
oceanic area will receive attention in this program, with major em-
phasis in the areas of good navigational control. These studies will
be conducted in to the shore line in many places to develop an under-
standing of the relation of the sea bottom to the continents. For
example, the continental borderland off Southern California and the
South China Sea will be investigated by the University of Southern
California. Similarly, coastal geography studies will be made along
the East and Gulf Coast of the United States. Applied programs con-
cerning the acoustical properties of the sediments and the reflectivity
and reverberation of the topography will be accelerated in FY-63. The
Hudson laboratories of Columbia University, the Marine Physical Labora-
tory of Scripps Institution and the Woods Hole Oceanographic Institution
will undertake the bulk of the applied research. -

Other geophysical investigations of the sea floor and its substructure
will be made in cooperation with the aforementioned studies. While
underway, the research ships will continually measure gravity and the
magnetic properties of the bottom. These results will be correlated
with topography. On station, the ships will make seismic reflection
and refraction measurements and will measure heat flow when possible.
None of these measurements by itself can provide definitive knowledge

of the earth's substructure, but the combination of all provides the
only effective manner in which the crustal properties can be studied.

In the past, the major features such as the mid-Atlantic Ridge and the
East Pacific Rise have received the primary attention of the geoph/sical
investigations., Studies of these areas, in particular the geophysically
anomalous area of the Fast Pacific Rise, will continue during FY-63.
Additionally, the topographic features of the Indian and Antarctic
Oceans will be examined to determine what relation, if any, they have
with the predominant features of the Atlantic and Pacific Oceans. As
most of this work requires the use of two ships, both national and
international cooperation will be fostered. In the Atlantic, the

Woods Hole group will continue to work with the group at Cambridge.
Lamont will cooperate with the South American countries - Argentina,
Chile and Peru - and will also participate in the Indian Ocean Expedition.
Texas A & M will be encouraged to expand its geophysical work. Scripps
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~will bave three large shipa capable of doing gecphysical investigations _

" in any oesaniv area with the exeeptlon of the Arectic. The South Paeific.
and Indian Oceans will be the areas of concentration by the Scripps

. Institution. The Universities of Wisconzin and Michigan will cooperate

q , with the Lamont Gsological Observatory and the Arctic Research laboratory

i v in the geophysical investigation of the Arctic basin., Ice islands and

: sea flece staticns will be vwtiiized. Tt is hoped that a ship can also

be "frozen in® as a cemipermanent laborabory.

i . 5504
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A concerted effort will be made to improve geophysical techniyues., New
methods of sub-botlom exploraticn will be examined, Magnetic and gravity
instrumenlss will be ‘mproved:by making them more senzltive and more
reliable. Ar abtempr w:li be made to integrate the ocunput of many of
these sensors on punched or magnetic Lape for digital use along with
providing the conventioral analeg display. Computer techniquesn fer
analyzing seicmic record: w.ll be invent:paled.

Non-routine ideas for exploring the ccean botlom will be supported.
These will include suierttific investigation made by the TRIFETE and
ATUMINAUT., In additiewn, the Navy will conliruc Lo suppori, aicng wilh ‘
the National Geience Foundatieon, the program of deep ocean drilling in
. Projecl MOHULE.

liydregraphic NLfice Fy-62 §100,000

FY-63 $130,000

The Hydrographae Gffice program for fY-05 jveludes research ileading
to improvemerts 1r survey equipmert ard Lechnigue- For applicalicn
on, above and beneath the surface of the .ca, and te the deveiopmeni
of new ard umproved methoeds of data analys' programmed Lo the wax-
imum pozsibie ubil.zabion of electronie computer Lechnology. The
convers.on of occancgraphic anferpabion anbe appropriate miiilary
terms and the predoclion of envirvonmentas cond.biont o both Lime and
gpace are major redcarch objeclive..  irpproved capab.libics for naval
operat:ors Lhroupgh 1mproved knowledpge of the :nteract:ons of the \
marine onv.tonmens! o, Lh ravar  yslems wiil be enphas:zed

In ibs BY-63 prograr *he Hydropgraph.c Offce will divole considerable
recearch effort, Lo bthe de-cripbion ard understanding of the sea flioor
| \ and as:ociated geophys:cal and geoioglicalr phencemena. A number of ta: k.
wiil be concerncd wibh lepger range objectives Leading bto the seien-
tafic exitrapodtatl.:on of geophysicas ard geolog.cal cond:h.on ard bLhe
conversion and d wplay oF Lhesy predizted condition: inte forceast-
- of military sigrificance.

) The use of data concernming =ea ficor and reialed phanomena depends Lo
a large cxlenl on Lhe abilitly to posibion accurately ab sea. Analrv.si.
of present nravigalLion gystem capabilibies, accuracies, end limitatien-
will be underlaker alcerg with other Naval aclLivilies, and the data
obtained will be u~ed Lo provide guidance for improving present. capa-
bilitres and in evaluabing new sy«tems, Capab.l-ties for rapid and

-9~




ST

maceurate topographlc and physiographic descriptions of the sea floor

v

“Tmprovements in micro-bathymetric teéshniques will be attempted by

1 be.developéd through advances in bathynetrie measuring technigues.

lmqhxm .

towing a transducer close to the ccean bottom. This may allow for

more detailed study of the floor than is at present possible. Con-

currently, reflectivity measurements of the ocean floor will be

taken for use in future reflectivity prediction studies. Specialized .
photogrammetric instruments are to be developed to allow rapid

and accurate compilation of bathymetric features with the use of under-

water photography.

Observationa of gravity data will provide information on the sea floor

and the underlying mass as manifested in density conbrasts. Develop-

ment, testing and evaluation of an airborne gravity measuring system

will be undertaken. This system must be compatible with the types

of naval aircraft and navipational systems available for collecting

other geophysical data, ,

Analyses will be made of the frequency and lower spectrum of magnetic
signals as monitored from aircraft. This project requires geomagnetic
data of high quality obtained under controlled conditions., Magnetic
tape recordings of geomagnetic information will be used during analysis
of procedures.

. Bureau of Ships rY-62 $575,000

ry-63  $802,000

Within the Bureau, geological-peophysical research will be supported

at the Navy Electronics Laboratory and the Lamonl Geological Observatory.
Bolh programs contain elements of basic research although emphasis is

on problemy of sound propagation., Sea floor studies at NEL will

consist of sound transmission characteristics in sediments, identifiable
preoperties correlated with acoustic properties, sediment types and
formation affecting mine hunting and mine burial, shear strengih of
sedimenl.s, theory of decp water sedimenis (lithification, clc.), deep
photographic studies of ripples, sediment transporl and canyon flusliing.
The TRIESTE will be used in connection with these studies wherever ils
unique operational characlerislics permit. Acoustic investigation of
the sub-bottom will be pursued using sonoprobe techniques. Likewise,
the program at Lamont is directed toward understanding the charac-
teristics of ocean sediments and the earthis crust beneath them as they
affect sound transmission. "This will include detailed bathymetric

work, analysis of core samples, seismic sludies and the development of
special instruments for use in marine pgeophysics.

Iistablishment of an acoustic data center, where the mass of unassessed
and uncorrelated information from various laboratories can be drawn
together, evalualed and placed in a fast data-retrieval system, is
being considered at the Underwater Sound laboratory.
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DEPARTMENT OF THE ARMY

Office of the Chief of Ingineers FY-62 $ 63,000
FY-63 $100,000
Topographic changes in coastal waters will be studied with relation to
navigation channels, the silting of jetties and breakwaters and the
control of shoaling. These changes represent a complex interaction

of tidal currents, wave action and littoral drift. The projecls
involve field studies, laboratory tests, and data analyses. Use will

be made of research ingtitutions as well as government laboratories
in this work.

o bRt

Lot

The meeting of tidal currents and storm waves at inlet bars represents
probably the most violent aspect of oceanography, and the study of this
action is costly and difficult, A research study is underway to improve
the ability tLo analyue these actions in small-scale laboratory wave

and tidal baains.

The mechanics of tsunamis (earthquake generaled waves) will be studied
with particular reference Lo the increase in height in shallow water
and the run-up of these waves on the shore.

Startling changes i1n the oceanic environment have occurred in the coastal
zone where the tidal bays, lagoons and estuaries are subjected to shoaling
processes from silting and to eroswon by anternal waves and tidal cur-
rents. Here, the interplay has resulted in the silting up, within his-
toric Limes, of large bays (e.g. - the iouisiana marshes; and, conversvly,
the erosion of preat area:s by wave attack (e.g. - banks of Chesapeake Bay;.
Studies of the shoaling and the ero.icn in these tidal walers will be
carrzed out as part of this revearch program.

Beach Erosion Board FY-62  $149,00C

¥-63 $152,000

lvery wind movement over the ocean generales a wave train, The accumi-
lated cnerpy in these wave tra.no 15 constantly being diss.pated on the
shores and beaches of the land masses. The Board!s research program
conbazns a series of studies bto determine Lhe relationship belween

the character of Lhe waves and tho changes {(erocion or accretaon: of
the shore. Studies will contipue to be made to determine seasonel
beach changes from wave action, a: well as unore abrup' changes, from

a single violen! storm.

The formation and disappearance of offshore bars ard beach cusps, bern
creation and des! ruction, equilibrium prof:les, and the rate of littoral
transport, of sand along the shore are cther projects that will be
continued or bepun in FY-63. Studies on basic mechanisms of transport
by waves and currents will be continued, ilhrough both university con-:
tract and laboratory work. The amounl of sand in suspension ander wave
action is under shtudy, as is the proportionate relation of this sus-
pended nalerial bto litloral transporl rate. Use of variouw {lucrescent
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-and radicactive trager materials in beach studies is contemplated in
field -studies in -FY-63, Better deseriptien.of -shore. .and nearshore .

naterials are being seught, particularly through statistical meens
utiliving computers; and studles are underway on the sortihg and redis-
tribution of materials under wave action, :

DEPARTMENT OF COMMERCE

Weather Bureau FY-62 $ 0

— FT-63 $ 0
‘The Weather Bureau's interest in the sea floor topography and its
relation to surrounding land masses is restricted to the deflection,
blocking, or channeling of major ocean currents and the resulling
climatic effects, The potential of areal weathsr and climatic modifi-
cation could concelvably include *the physical change in the flow pattern
of ocean currents.

The Weathér Bureau is interested in studies relating current, topo-
graphy and climatic change, but does not plan to fund for such research
in FY-63.

Coast & Geodetlc Survey FY-62 $206,000

FY-63 $301,000

The hydrographic surveya and marine geophysical (magnetic and gravity)
operations of the Coast Survey contribute directly to this research
Objective., Although most of the funds for these operations are
listed under "surveys", there is no sharp dividing line ‘betwsen sur-
veys and research. Recent research projects have been reported in
professlonal publications and include the geological interpretation

of bathymetry along the continental slope off southwest Florlda

and a similar study of the Florida Straits south of the Keys. 'Other
research projects include the geology of & newly-discovered bank
rising from decp water in the Caribbean, a study of migrating sand
waves on Georges Bank, a study of the area of bottom erosion and
sedimentation in Chesapeake Bay, the geology of the sea floor in the
Gulf of Alaska, changes in Lituya Bay, Alaska, resulting from recent
earthquakes, and a study of the rising land mass in southeast Alaska.
Investigations of this nature will be congiderably expanded in FY-1963.

Werking with the Geological Survey, geophysicists of the Coast Survey
are studying the distribution of magnetic anomalies in the Arctic.
Marine Geophysical work is currently being carried out in the Chukchi
Sea, in the North Pacific and off the northeast Atlantic Coast.
Acquisition of additional magnetometers and another shipboard gravity
meter planned for FY-1963 will increase the capabilibies of hhe

Coast Survey in this fileld.

Equipment has been purchased which will provide information on Lhe
thickness of recent sediments and structure of tha subsurface layers.

A new deep-sea camera to be used jointly by Coast. Survey phato-
grammetrists and oceancgraphers will be used for research on ihe Bea floor.

7
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cooperative basis, and marlne geophysioists from that agency and from
the Scripps Institution of Oceanography haye and will continue to werk
with the Coast Survey on cooperative research projects.

During FY-1962, the extensive ocean-wide survey operaticns in the North
Pacific provided, for the first time, accurately controlled data from
which the Coast Survey is constructing charts which will show for the
same area the total magnetic field, the gravity anomalies, and the
bottom topography. These are valuable research toocls for studies

of the geologic history of the ocean basin.

During FY-1962, the Coast Survey made its first research grant for
marine geological research, This was to a graduate student at Johns
Hopkins working on the problem of underwater sand ridges. This

grant will probably continue in FY-1963, and it is planned that others
will be made when the funds become available.

DEPARTMENT OF THE INTERIOR

Bureau of Commercial Fisheries FY-62 $11,000
FY-63 §$ 9,000

The Bureau's program does not contribute significantly to this Objective,

although an increasing awareness of the relation of fisheries to topo-
graphic features is being followed closely. In cooperation with
Scripps Institution of Oceanography, a series of topographic charts
showing locations of sea mounts in the eastern Pacific is being
produced. These are for use primarily by tuna fishermen, as past
research has shown that tuna concentrate near sea mounts.

Geological Survey FY-62 $205,000
FY-63 $230,000

The Geological Survey program contributing to knowledge of the sea floor

and marine sedimentary processes can best be illustrated by the
following tabulation of long-range programs to begin or to be extended
in FY-63.

1) Structure, geologic svolution, and sedimentation
of the Pacific continental margin, Western United
States.

2) Geologie history, substructure, and sedimentary
regime of the Alaskan epicontinental seas and
the Aleutian Island arc.

3) Petrogenic provinces and boundary structures of
the Pacific Basin,
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5) Substructure of the Atlantic continental shelf,

‘
I
T

T o

6) Sedimentary and diagenetic processes and provinces
of the Floridian shelf seas and adjacent water
areas,

7) Syntheses of existing knowledge of world conti-
nental shelves,

8) Ecology and biogeography of living and extinct
marine faunas important in interpreting the
geologic record,

Most of these programs have the threefold objective of: (1) determining
the geologic history, subsurface structure, petrography, and evolution
of the sea floor (mainly continental shelves and borderlands), (2)
identifying the sedimentary, geochemical, diagenetic, structural and
geologically important biological processes operaling at, above, and
below the sea floor, and (3) delineating and evaluating mineral and .
mineral fuel occurrences.

The following investigation will be carried out relative to the above:
1) Analytical laboratories.

Studies of diagenetic processes with special
reference to glauconite, zeolites and clays.

Spectrochemical analysis of aquatic sediments
and related waters.

~—

2) Isotope geology.

Continuous gamma radiation profiles of bottom
sediments,

Investigation of physical properties with in
situ measuring and sampling devices.

Marine geochronological and paleotemperature
research.

3) Geochemical exploration and minor elements.

Studies of materials and minor elements in
marine sediments,
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Special research on minor element distributi
in the aquatic realm. '

L) Experimental geochemistry and miﬁerglogy.
Studies of minerelogy of marine sediments.
Marine geochemical research.

5) Paleontology and stratigraphy.

Marine geochronological and ecological research.

6) Theoretical geophysics.

Measurements and instrumentation for special
physical properlies in connection with Project
MOHOLE,

Research with marine surface gravimeter and
magnetometer,

Extension of seismic investipations to the sea off
southern California.

The aim of the FY-63 program is to develop new concepts and improved
techniques that will be useful in (1) understanding and describing the
distribution and variations in abundance of the elements and their
compounds in space and time, (2) determining the composition, structure
and history of ths earth, and (3) delineating and evaluating mineral
deposits, fuel deposits and water resources.

Bureau of Mines FY-62 ¢ 0

FY-63 $ 0

The investigation of the Bureau of Mines that leads toward this Objective
is described under Objective Five.

DEPARTMENT OF THE TREASURY

Coast Guard FY-62 $ 0

- FY-63 ¢ 0
Coast Guard activity in Objective Four is limited to bathymetric sounding
tracks in conjunction with other Coast Guard functions. This is in
cooperation with the U. S. Navy llydrographic Office, In FY-63 it is
estimated that 365,000 miles of echo sounding tracks will be compiled.
This activity is not funded with research money.
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NATIONAD SGIENGE. POUNATION ;- - -

FY-62 $1,550,000 N
' FY-63 $2,130,000

The geological, geochemical and geophysical oceanographic investigationsg
supported by the Farth Sciences Program of the National Science Foundation
are directed toward obtaining a basic understanding of the sea floor and
its structure. Among others, research in these areas is supported at
the Universities of Miami, California, Washington, Michigan, Southern
California, Missouri, and Georgia, as well as Floridea State, Columbia,
Yale, and Rice University.

The geological and geochemical research covers a wide range of problems
requiring both laboratory and field efforts. Some of the genersl topics
receiving support are:

(a) the stratigraphy of deep-sea cores in the Atlantic
Ocean, Pacific Ocean, Indian Ocean, and the
Caribtbean Seaj

{b) X-ray diffraction and spectrographic studies
of oceanic and coastal marine sediments;

(c¢) micropaleontological studies of Atlantic
and Pacific Ocean cores;

(d) paleotemperatures as determined by the oxygen 16-18
ratios of the calcium carbonate fractions of
deep-sea sediments;

(e) rates of sedimentation principally by
Garbon-1l; analysis;

(f) the dynamics of sediment lLransportation;

(g) the geochemistry of radicactive and stable
isotopes;

(h) the exchange phenomenon between the sediments
and the seaj ’

(1) sediment petrology and the development of
minerals; and

(j) iithofacie and biofacie surveys of marine
sediments.

The principal aim of geophysical investigations at sea is to advance
our knowledge of the surface and subsurface of the sea floor. Bathymetric,
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modification and opération. During the fumerous cruises and “expeditions
sponsored by the Natlonal Science Foundation, many geophysical meagure-
ments are taken. An example of this is the geophysice program supported
by the Foundation and conducted by Seripps, Lamont and Woods Hole.
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" ORJEQTIVE FIVE - TO DRTERMINE. HOW THE OCEANS CAN Bl EXPLOLTUD-TO. BENERLT

A1l oceanographic investigatlons are polnted toward the ultimate goal
of maximum utilization of the world ocean for the betterment of man-
kind, Much of the present and planned research is immediately
pertinent to this geal. 1In most cases, hcwever, we cannot immediately
evaluate the ultimate use of basic oceanographic research. However,
all the hopes for ultimate utilization of the oceans are dependent
upou basic research. TFor example, if we hope eventually to be able

to modify and control the weather the physical oceanographers and
meteorologists must have a better understanding of the processes

now in operatiocn at the air-sea interface. Such control is pure
speculation withoul this understanding. The same holds true for
increasing our food supply from the sea, and obtaining more minerals.
We must understand whal is going on in the sea before we can exploit
it. Once we have the facts - and only then - will we have the potential
©o understand the ocean bo utilize itz fullest potential.

DEPARTMENT OF DEFENSE

DEPARTMENT OF Tik ARMY

Office of the Chief of Engincers Y-62 $21,000
'y-63  $20,000

FFlood control work:s of man frequently davert larpe quantities of fresh
water from one ealuary Lo another. These diversions may prodice great
changes in the bays and estuaries affected by Lhe change. For instance,
the diversion of Misziasippi flow into the Atchafalaya has resulted
in significant change. in the Alchafalaya delts. Resulling salinity
and s1lting conditions have afflected both the fish life and the
hydrograpby.  Ouech changes can be made bto be beneficial rather than
harmful to mankind.

Asn part of its resecarch program the Corps i5 evaluating the factors

controlling salinity, mixiug, flushing and s ltang of estuaries.

The goal is Lo oblain a guantitative evalvabion of these factors

enabling the effeets of river diversion of the uvceanic envircnment

Lo be calculated beforehand so that harmful effects can be anticipated

and aveoided. The program of research is rather broad and will inelude '
studies of saliuiby, currents, flocculations, and tlie erosion and

tronsportaticn of holtom matersals botlh in the laboratory and field.

Research will alge ivclude sltudies of the effecls of enlarging the -

entrance channcls Lo inlels and estuaries.
DEPARTMEENT OF COMMIERCE
Weather Bureau rYy-62 $ 0
T "-63 $ 0

Most of the Wealher Buresu' s propgram, described under Objective Two,
also contribules to Objectove [five. [f weather 15 to be controlled

-18-
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to Lbe benefit of man, weé must understand more thoreughly air-sea
interactions. - e o L

Coast & Geodetic Survey FY-62 § 0O
FY-63 $ 0
All of the Coast & Geodetic Survey's programs such as: research on
tLsunamis to improve the prediction Lechniques for the warning system,
current studies and charting ectivities for navigation, tidal studies
for use by coastal engineers and for storm surge studies are germane
to Objective Five. However, they have been described and budgeled
in either the other objectives of this report or within the Survey

Program,

DISPARTMENT OF TNTERIOR

Bureau of Commercial Fisheries FY-62 $825,000
. FY-63 $91L,000

One of the principal ways in which man may modify the oceans is threouph
inducing a biological imbalance by the continued harvesting of certain
desirable species and the neglect of snecies of no commercial value.
Such selection imposes an additional mortality on species sought by
fishermen over that which occurs naturally, and it raises two quesliouns:
(1) what effect does fishing have on relations between species and

(?) what rate of exploitation can be applied to a population to obtain
the maximum sustainable yield? fThe Bureau directs considerable
reseavch towards the first questior. in present programs and will
coritinue Lo do so in the fuiwe. HNo new programs are planned specifi.
cally on rates of exploivation in 1.963.

Lyperimenls to induce mass biological productivity, such as creation
o' arlificial upwelling or furbilization of the sea with trace elwmenls
which may be critical to high abundance of basic producers, have been
proposed. Il would appear Lhal such experiments can, in time, be
successful but that their chances of soccess will be greatly enbarcod
afler Lhe relations between produclivity and physical and biclopie
processes are better known., Biolopists do not know how mosl marine
arimals respoud to their prescnt environment except in a very crude
way for some species, Thercfore, this information should be gained
before piving high priority Lo experiments which would have to be
conducted on a Lrial basic bocause of lack of present information Lo
desipn Lhem properly.

Tmprovements in ways Lo calch fish are being sought. Ior exannle,
cxperiments will be made to herd fish, with curtains made from air
bubbles, inlo electrical fields from which they will be pumped ahoard
ship.

Research on coastal and inshore oceanographic conditions in the Qulf

of Mexico is to be expanded. The aim for this work is to learn the
extent that engineering and induslrial developments are altering lhe
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tions have on clrculation, sedimentatlon and salinity will bg,studied.

Géologieai’Survey FY-62 $15,000

e FY-63 $63,000
One of the primary responsibilities of the Geological Survey is to
locate, delineate and evaluate potentially useful deposits of minerals
and mineral fuels on and beneath the continental shelves, slopes and
borderlands, the deep sea floor and in the waters of the sea itself.

A substantial increase in effort to carry out this responsibility

will be made during FY-63.

Bureau of Mines FY-62 $50,000

FY-63 $50,000

One of the principal missions of the Bureau of Mines is the conservation
and development of mineral resources. To discharge this responsibility,
the Bureau of Mines investigates occurrences of minerals and conducts
research on mining and means of extracting metals from their ores

or otherwise preparing minerals for markelL. Its activities have been
confined largely to minerals and fuel deposits on land. Many such
deposits were laid down beneath prehistoric seas and the knowledge
gained from their study can be extrapolated readily to present-day
ocean bottom deposits, The need to broaden the Nation'!'s mineral
resources base makes it both logical and imperative to extend Bureau

of Mines investigations to encompass the mineral deposits that lie
beneath the ocean and to the elements that are dissolved in the ocean
itself.

The Bureau of Mines has begun a limited program of analyzing ocean
bottom samples, taken by other oceanographic research organizations,
to determine the occurrence of valuable elements and minerals in the
sediments on the sea floor. Avallable data on such occurrence is
being collected and evaluated as a basis for future programs.

Theories and techniques of sampling the huge sea areas of the sea floor
will be studied. Research will be undertaken on means of selective

senaration of trace elements from the very dilute golution that is
sea waler,
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STIVE SIX - TO DRCERMINE THE RFFECT OF RADICACTIVITY AND POLLUTION

-GN PATSICAL, OHEWIGAL, GEOLOGTCAL AND BIOLOGICAL PROPERITSS GF TUR

Although research in this category may overlap with any or all of the
preceding objectives, the implications of contamination of the ocean
seem to justify a separate examination of this aspect of the oceano-
graphic program., Studies of radioactivity and other pollution are
supported by the Alomic Eneryy Commission (AEC), the Department of
Health, Education and Welfare (HEW), and the U, S. Bureau of Commercial
Fisheries (BCF). The AEC has the principal research program concerning
radiogctivity in the ocean; lhe HEW is principally involved in actual
and potential health problems in the oceani and the BCF is concerned
with Lhe effects of pollution on fishery resources now and in the
{future. 1In addition, the Bureau of Sports Fisheries and Wildlife, Navw
e Coasl Guard, the Coast and Geodetic Survey, thie Bureau of Mines,
the Army Enginecrs and olbher agencies must be nrepared Lo consider
their operalions from the slandpoint of pollution and under given
circumstances any of these apgencies may develon an operational program
in pollution research. I'or cxample, Lhe Navy lhas carried oul nollution
ressarch in conneclion wilh ils weapons development program and the
Burcau of Sports Flisheries and Wildlife is developing a capability for
investigaling pollulion as an aspect of its responsibility for marine
{ishery resources,

DEPARTIENT 01 DISWENS I

DEPARTHMIENT OF 14 NAVY

U. 5. Navy llvdropraphic Office rY-62 20,000

AY-63 520,000

A eritical area for additional effort will Le field and theoretical
studies of flushing and dispersion ot contaminanls which o into
solulion. De diepersal Lechinigques and turbulence measuremenls will
be valuable Stadics on motion of contaminaled waler will Le carried
ont. in nearshore, csbaarine and deep oceanic walers,

DEPARTHINT OF 'y ARMHY

Office of Lhe Chief of bigrineers FY-62 21,000

' ’ Y-63 $20,000
Hurricane proleclion measurcs of'len involve the construction of nermanent
seawalls or dikes across inlels Lo shub oul Lhe hurricane surge. These
wally or dikes may aller mixing and [lushing claracteristics of Lhe
lidal flow and alfect Lhe pollution and the fish life of Lhe area.
The FY-63 researcl propram will include studies Lo evaluale Lhe eflfecls
of full or partial barriers to Lidal low,
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. DEPARTMENT OF COMMEROR

FY=62 & Q
FY-63 $ 0
To ddate, the contribution of the Coast and- Geodsbic Survey to this
research objective has been only as a reimbursable collector of data.
Under contract to the Atomic Energy Commission, the C&GS has carrled
out several environmental studies off the Atlantic Coagt; studies
involving currents, bottom topography, sediments and bottom-dwelling
organisms, In the past the Coast Survey, at the request of the
Atomic Energy Commission and the Maritime Administration, carried -
out an exblensive study of the currents, temperature, and salinity

of New York Harbor to provide the bhasic information for estimating

the flushing time of radioactive contamination from the Harbor.

Special sediment collections have been made for the Pubiic Health

Service for use in their radioactivity surveillance program.

Coast & Geodetic Survey

During FY-1962, the PIONEER had aboard a radiochemist from the Scripps
Institution of Oceanography who was carrying out sampling and concentration
operations as part of a study of the distribution of Cesium-137 in the
North Pacific. Cooperative endeavors of this type will continue in FY-1963,

In FY-63 the C&GS obtained one small vessel specifically for shallow
water and estuarine circulatory surveys. In FY-63 this ship will be
used in Charleston Harbor in an extensive study of the current regime,
and the resulting studies will provide information of use in this
research objective.

DEPARTHENT OF INTERIOR

Bureau of Commercial Fisheries FY-62 {100,000

FY-63 $151,000

Radioactlvity - The Bureau of Commercial Fisheries has conducted

Tesearch in cooperation with the Atomic Fnergy Commission for more than .
10 years at the Beaufort, North Carolina laboratory. This research is
providing information on the accumulation of radiocactivity by marine

species and the effect of this accumulation upon the well-being of the
species. This 1s a continuing orogram providing basic information which

can be used to evaluate the hatards of various levels of radioactivity

upon food fish products. It is expected that research, which until now s
has been in the laboratory, will Le expanded to consider results in

small enclosed pools or tanks,

In 1961, the Bureau began a cooperative study with Public Health Service
on the distribution of radicactive substances in the estuary of the
Savaunah River in Georgla. The Bureau's part of this project has been

to supply a marine biologist to assist in planning and carrying out field
sampling to develop satisfactory procedures for monitoring levels of
radioactivity in streams, T[Funds for this project were supplied by the
Division of Radiological Health of the Public Health Service,

-le-
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FY-63 since at least two more specilalists will be requirad to maat the
increased workload caused by the increase in the number of applications
for Federal licenses to construct nuclear plants.

The Bureau also plans to construct a new radicbiology laboratory at
Beaufort, North Carolina during 1963, This will replace an existing
laboratory which has been frequently flooded by hurricanes.

Pesticides - Under special authorization by Congress, both Bureaus

In the Fish and Wildlife Service are conducting research on the effects
of pesticides on fish and wildlife. Research is being carried on at
Milford, Connecticut, where the effects of pesticides on oyster and
clam larvae are being studied. In Alaska the Bureau is cooperating
with the Forest Service in evaluating the effect of forest spraying

on the eggs and fry of salmon, The major portion of the Bureau's
research on pesticides is conducted at the Gulf Breeze, Florida
laboratory, and at present 'concerns the effeacts of pesticides on
Juvenile and adult fish and shellfish.

In 1963, field studies on the effect of pesticides will begin in

the estuaries of the CGulf of Mexico. This project will probably
continue for a number of years since many pesticide chemicals have not
yet been studied, and since more information is required before the
Bureau can advise pest control agencies of safe tolerance limits for
aquatic species.

Estuarine Studies ~ In the broad sense, studies of the bays and estuariles
along the Gulf Coasl are concerned with effects of changes in the
environment which might be described as pollution. These studies,

which are based at Bureau laboratories at Galveston, Texas wund

5t, Petersburg RBeach, ["lorida, are concerned with the hydrology of
inshore waters and the tolerance of estuarine species to changes in
their environment. Information gathered in these studies will provide

a basis for predicting the effect of proposed engineering changes in
coastlines, waterways, marshes and bays upon commercial fishery species.
Among the possible changes in environment are increased turbidity,
changes in salinity and temperalure, reduced fishing rates, and
decreased river flows which might reduce the dilution of domestic wastes.
These studies began in 1961 and were continued in 1962. It is planned
that funds for estuarine studies will be incresased for FY-63.

Bureau of Sport Fisheries & Wildlife FY-62 § 54,000

FY-63 $100,000

Pesticides - The Bureau operates a Fish-Pesticide Research Laboratory
To study the effects of insecticides and other pesticides on fishery
resources. Studies involve the identification and measurement by
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toﬁic and lethal levéls of both dissolved and 1ngested pesticides.
Standards for pesticide content of the environment which can be endured
without severe chronic effects are one objective of these studies.
Tolerancé limits of various organisms are another.

011 Pollution - Research is needed on the effects of oil on sport

specles, their foods, and upon waterfowl. The Burean assists in
determining areas of pollution and in the formulation of regulations
covering dumping of oils in prohibited zones.

Estuarine Studies - The Sandy Hook Marine Laboratory (New Jerssy)
commenced & study in FY-62 of the Shrewsbury River estuary. Plans are
to expand this study to include areas on both the Atlantic and Pacific
Coasts, and to include documentation of environmental conditions
affecting young game fish and their foods.

Experimental Bilology - A prerequisite to determination of the effects
of pollutants is &n undgrstanding of the survival, growth and well-
being of marine organisms in relation to their environment. In FY-62,
an experimental laboratory program was commenced &t the Bureau's
Sandy Hook Laboratory to study the influence of various environmental
factors including microorganisms, under controlled conditions, on
growth and physiology of marine fishes. This involves the establishment
of a number of plankton cultures, a determination of their nutritional
and physiological requirements, an evaluation of blochemical inter-
relationships among plankton species, and test feeding of larval and
Jjuvenile fishes with various cullbures of plankion tagped with radio-
isotopes., This program will be continued in FY-63.

Geological Survey ry-62 15,000

FY-63 $20,000
Modifications of the oceans resulting from tLhe aclivities of man are
alsc Lhe subject of (eological Survey research now in progress and
planned for FY-63. Such research includes the effecls and fate of
radio nuclides and olher pollutants delivered to the oceans by ranoff
from the land; the possible results of the use of nuclear energy for
coastline modification (Projecl CIARIOI); the effects of man-made
structures on coastal erosion; and the effect on ground-water salinity
of high-water withdrawal rates in coasial areas.

DEPARTMENT OF HEALTH, EDUCATION & WELFARE

Public Health Service FY-62 $1,150,000
FY-63 $l SOO 000
Fundamental to the safe disposal of wastes in the marine environment
is the full understanding of the effects of such wastes on marine
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the marine organisms; concentratmon of texic chemicals &nd pathégenie
organismg in the food chain of edible marine food resources; the
. mechanisms causing paralytic shellfish poisoning and poisonous fishj
- f understanding of the biology of marine organisms which may lead to their
? control in assimilating pollutional materials; the survival rate of
pathogenic organisms in the marine situationj generic studies of marine
organisms which may lead to new knowledge of human life and health; and
studies to determine any medically or pharmacologically important
substances which may be produced by marine organisms.

e

Research studies include the effect of sewage on fertilization and the
effect of certain industrial wastes on the productivity of the euphotic
zones; oxygen and carbon dioxide relationships with photosynthesis,
respiration and growth of marine algae, bacteria and other organisms;
and the relationship and effects of radiation and wind movements on
biological growth and distribution. Where possible the basic findings
of other agencies doing research on radlation and air-sea interface
phenomena will be utilized or studied cooperatively.

During FY-63 the Public Health Service hopes to have completed two new
research laboratories, one in New England and one on the Gulf Coast,
in support of an expanded National Shellfish Sanitation Program. It
also hopes to have in the planning stage a field laboratory and
research center for pollution control, including studies of pollution
of estuarine and inshore waters. The planned direct oceanographic
research program for FY-1963 relating to pollution is as follows:

1. Chemical and biocassay studies of industrial wastes to
determine their fate and toxicity in the marine environments
particularly as these affect shellfish, fin fish, and other
aquatic life, Studies of the mechanisms and rates of
biochemical reactions in sea water in relation to assimilation
of sewage and industrial wastes.

2. Determination of the longevity and fate in sea water of
bacteria and viruses of human origin, with special refer-
ence to contamination of recreational beaches and harbors,

’ and saline waters that may be converted to fresh water.

3. Studles to determine the adverse effects of municipal and
. industrial wastes on shellfish, and of natural environmental
factors which make dangerous their ingestion by man or interfere
with their reproduction and growth.

L. Research to develop and perfect instrumentation and pro-

cedures for routinely detecting and measuring pollution by
radiocactive wastes in the inshore and estuarine waters,
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5. Field studies to determine:dispersal patterns and velocity
©  of water movements in inshore wabers; horlzontal and vertical
velocities in estuarine and inshore tidal movements, and
sedimentation rates under various conditions of water movement
and marine topography.

The Public Health Service hopes to implement its authority to establish
fellowships and make training grants at the graduate level, including
support in the oceanographic sclences. Tt will continue to make grants
for research in oceanography and oceanographic-related projects,
Consultative services will be provided to state agencies and other
federal agenclies. Comprehensive programs for water pollution control
for the Columbia River Basin, the Chesapeaks Bay and Susquehanna River
Basins, the Lower Delaware River and Raritan Bay Basins, and the
Tri-State Metropolitan and Hudson River Basins (New Jersey, New York
and Connecticut) will include the necessary research and studies for
the estuarine and harbor areas, including the fate of radicactive
materials in the Columbia River estuary.

In cocperation with other state and Federal agencies, the Public
Health Service conducts radiological environmental surveys in estuariss.

In some instances these surveys were originated to obtain information
about the background radiation levels in an estuary prior to the

start of nuclear operations. In other cases, surveys were initiated

to assure that the nuclear operations do not cause high activity in the
marine food supply, and in still other cases they were designed to
obtain basic information as to the route of radio nuclides from marine
disposal to the food chain, 1In these investipgatlions attention is
focused towards finding indicator organisms and correlating the
concentrations of radicactive substances in these orpanisms to the
radiocactive discharge from the source.

All estuary environmental survey projects are conducted on a basis

that allows direcl comparison of data and data examination. The
samples taken and the division of samples have been detailed so as

to be compatible with ovher estuariel areas and will allow for more
precise and detailed data reporting and comparison than previously

were possible. The samples are divided into significant component
parts and the data are reported in a form that is adaptable to computer
punched card manipulations.

The purpose of all sampling is:
1. To determine the radiation levels of seafood with due regard

to nuclear weapons testing fallout, nuclear operations and
other sources;
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2. To select appropriate indicator organisms to be used in
surveys Tor radic nuclides in marine environments; | .

3. To learn of the possible effects on the fishing industry;

L. To obtain basic data useful in determining the fate of
radio nuclides in the water medium and alsc in the develop-
ment of mechanisms for the removal of such nuclides from
the aquatic environment.

Comprehensive program development projects are underway for the Columbia
River Basin and the Chesapeake Bay and Susquehanna River Basins. These
studies will include the water quality requirements and pollution
control measures needed for the maximum utilization of the estuarine,
harbor and inshore waters associated with the Columbia River Basin

and Chesapeake Bay. All pollutants and their effects will be determined,
including chemical toxicants and radicactive materials.

ATOMIC ENERGY COMMISSION

Fy-62 $3,840,000

FY-63 $5,335,000
Radioactive materials have been added to the ocean from a variety of
sources, including fallout from nuclear tests, packaged waste disposal,
the operation of river and shore based reactors and the operation of
ocean-going vessels, Since the magnitude of added radicactivity from
some of these sources, as well as from exploitation of additional
applications of nuclear energy in the ocean, is increasing, it is
necessary to determine the actual and potential impact of such intro-
duction of radioactivity on man and his marine resources. An understanding
of general principles must be developed as well as an explanation of the
processes resulting from addition of radiation and radiocactive isotopes.

The marine sciences research in the AEC is aimed at the determination

of the impact of radicactivity on the oceans and their contained life.
Such research may be in reasonably close support of developments in
nuclear devices and thear operational testing  However, the research
problems generally have applications that extend well beyond the specific
experiment.

Research into the abundance, periodicities and fluctuations, as well
as of the economic importaence of marine orpanisms, are made of areas
adjacent to or potentially affected by such operations and sites for
disposal of wastes from nuclear industries. Studies include inter-
relationships of organisms in food webs, reproductive cycles,
migratory habits, aggregation, etc. in order to cvaluatc properly
the many ways that radioactivity may be concentrated and dispersed
in the marine environment.,
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‘ggga;gmﬁihgxﬁgbgﬁn demenstrated to be espe .
ngenbrating-isetepes of cobalt; iren, mangéndse, .phesphorus,
strontium, #inc, ruthenium, yttrium, cerium, ete.. The ARG is seeking
to learn whether the concentration is repeated at various trophic
levels and whether such concentrating ablility results in hazard to ?
man as well as whether or not the concentrating power can be used to P
advantage in decontaminating radiocactive areas in the ocean. Since .
at least twenty to thirty important isolopes may occur in thousands .
of significant marine species in variously acceptable chemical states,
it would appear that studies must be continued for & long time before
the role of radicactivity in the marine environment is determined with
reasonable assurance.
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Radioactive materials may go into true solvtion, they may occur in a
colloidal state or they may be particulate in the ocean., Sediment
transport and sedimentation phenomena must be studled to permit
predictions concerning distribution of oceanic radioactivity. Studies
are necessary of the modes of transfer of radioelements from sea water
to sediments and from sediments to sea water in order to understand
their reactions and to trace geochemical processes that affect their
distribution.

Naturally radioactive elements and cosmic ray produced isotopes are
apparently at equilibrium in the ocean with geological time. The
movements and effects of introduced radicactivity may be with similar
naturally occuring radioactive isotopes; thus, studies of the

{ naturally radiocactive materials are necessary. Since the rates of
decay are constant of uranium and thorium as well as their radloactive
daughter elements, the absolute quantities of such isotopes can be
related to produce an approximate ape of sediments and to trace
geochemical processes of importance in the materials budget of the
earth,

Biological processes modify theoretical distribution of sediments.
Studies of bioloplcal processes will give considerable data concerning
the relative effectiveness of chemical and biochemical processes ‘ |
in the removal of radioactivity from the ocean water. Investigations
of the removal of radioactivity by feeding marine organisms and the
binding of such material in their wasie products will continue.

L In attempting Lo explain Lhe actual and potential distribution of
radiocactive isotopes in the ocean, circulation and mixing processes
are studied in various ways,

O T
»

Radioactive isotopes from fallout are useful in providing knowledge
of the vertical and horizontal mixing of ocean waters. Some isotopes
apparently move with horizontal currents and others may show laminar
flow along thermal layers. Abundance with depth of radioactive
isotopes which were added in a reasonably uniform manner to surface
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waters gives information concerning the ocean that is otherwise
difficult to obtain.

Recent developments in techniques for study of fluorescent dyes indicate
that diffusion studies of materials at depths in the ocean will soen

be feasible. Along with carefully controlled introduction of nuclear
materials, diffusion tests will help to explain oceanic phenomena as
well as improve the prediction of effects of accidental or deliberate

loss of nuclear devices into the ocean.

Studies of circulation and mixing processes in coastal waters and
estuaries provide information of value to nuclear operations in these
waters, and they may add substantive information to our understanding
of such processes as upwelling and fichery production.
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