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c 
To the President of the Senate and the 

I - Speaker’of the f&use of Reoresentatives 

This is our report on Fednral aflencies administerins 
orocjrams related to marine science activities and oceanic 
affairs. !+z made our revinw Dursuant to the Rudqet and 
Accountins Act, 1921 (31 U.S.C. 531, and the r\ccountins 
and .Auditinq Act of 1950 (31 U.S.C. 67). 

In connection with the National Ocean Polkcy Study 
which ~3s authorized by the unanimous nassade of Senate 
Resolution 2?2 or February 19, 1974, the Chairman, 
Senate Cor?littce on Commerce, on February 28, 1974, re- .’ ‘;’ ’ ’ 
quested that we obtain information on Federal aaencies 
involved in adninisterinq nroqrams related to oceanic af- 
forrs and marine science actjvities. In his reaucst the 
Chairman stated that a comorohensive report of this nature 
would bc most useful to the Committee a?d the Conqress and 
asked that the report be addressed to the Cotieress. 

The information contained in this reoort deals with 
fundinq data and describes the oroarams of the Federal aqen- 
ties particioatins in marine science activities and’ oceanic 
affairs. The descriptive material is not intcndnd to be all 
inclusive but is heii~q furnished to urovide a seneral and 
informative underttandina of the various aqencies’ proqrams. 

Representatives of each of the aoencies whose activi- 
ties are discussed in this report reviewed the material COW 
tained herein and their suaqested chanqes were incorporated 
into the reoort. 

We are serdinq copies of this report to the Director, 
Officr of Manaqement and Budget, and to the heads of the 
depaKth,r!fll:S and agencies whose Proqrams are included herefn. 

Comptroller General 
of the United States 
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DOD 

DOI 

DOT 

EPA 

FDA 

IDOE 

NASA 

lYIH 

NOAA 

NSF 

ocs 

OE 

R&D 

U.N. 

Department of Commerce 

Dep~rtmcnt of Defense 

Department of the Interior 

Department of Transportelion 

Environmental Protection Agency 

Food and Drug Administration 

Department of Health, Education, and Welfare 

International Decade of Ocean Exploration 

Natiollal Aeronautics and Space Administration 

i\laclonal Institutes of Health 

National Oceanic and Atmospheric Administration 

National Science Foundation 

Outer Continental Shelf 

Office of Education 

research and development 

United Nations 

Anadromous fish 

GLOSSARY 

Fish that are hatched in freshwater, 
migrate to the ocean for the growing 
stage of their life cycle, and then 
return to the freshwater of their 
birth to spawn. 



Anatomical 

Bathymetry 

Bionass 

Calibration 

Cartography 

Dealing with the structure and form 
of animals and pldnts. 

The science of measuring ocean depths 
to determine sea floor topography. 

The total mass or amount of living 
organisms in a particular area or 
volume. 

Checking, adjusting, or system- 
aticalllr standardizing the sradua- 
tions of a quantitative measuring 
instrument. 

The production of maps--including 
construction of projections, design, 
compilation, drafting, and repro- 
duction. 

Circumpolar current Current that flows in a clockwise 
manner around the Antarctic. 

Coastal 23nc The coastal waters (including the 
lands therein and thereunder) and 
the adjacent shorelands (including 
the waters therein and thereunder): 
strongly influenced by each other 
and in proximity to the shorelines 
of the several coastal States; and 
includes transitional and intertidal 
areas, salt marshes, wetlands, and 
beaches. The zone extends, in Great 
Lakes waters, to the international 
boundary between the United Stat% 
and Canada and, in other areas, sea- 
ward to the outer limit of the United 
States territorial sea. The zone 
extends inland from the shorelines 
only to the extent necessary to con- 
trol. shorelands, the uses of which 
have a direct and significant impact 
on the coastal wsters. 



Contiguous fisheries zone A zone contiguous to the tarri- . torlal sea and loch&d from 3 
to 12 miles offshore. The 
Federal Government has author- 
ity to regulate in this zons. 
There is, however, no clear 
legal basis to exercise this 
Federal authority except over 
species which are subject to 
International agreement and 
marine mammals. Each State 
has authority to enforce reg- 
ulations against its own citi- 
zens in this zone but not 
aqainst citizens of other 
States. 

Contiguous sea 

Ecological 

Ecosystem 

Estuary 

Eutrophication 

P-me definition as contiguous 
fisheries zone. 

Pertaining to the branch of 
biology that dezis with the 
relations between living organ- 
isms and their environment. 

A system made up of a community 
of:' animals, plants, and bac- 
terra and the physicaI..and 
chemrcal environment with 
which it is interrelated. 

Areas where freshwater meets 
saltwater, i.e., bays, mouths of 
of rivers, salt marshes, and 
1agoonE. Estuaries serve as 
nurseries and spawning and 
feeding gtorlnds for large 
groups of marine life and pro- 
vide shelter and food for birds 
and wildlife. 

The process whereby a lake be- 
come5 overfertilized from too 
many nutrients. As a result, 



. algae and other plant life be- 
come overabundant and the lake 
may evolve into marshland. 

Fluorescent navigation 
charts 

Charts using fluorescent ink 
that respond to darl; light for 
retaining night vision on the 
bridge of a ship. 

Geochemistry The branch of chemistry dealing 
with the chemical. composition 
of the earth's crust and the 
chemical changes that occur 
t'iere. 

Geodetic 

Geoid 

Geology 

Geomagnetism 

Pertaining to the branch of 
applied mathematics concerned 
with measuring, or determining 
the shape of, the earth or a 
large part of its surface or 
with exactly locating points on 
its surtace. 

Mean sea level (the elevation 
of a point on land) which is 
one of the basic surfaces upon 
which geodetic cnrantities are 
measured. 

The science dealing with the 
physical nature and history of 
the earth--including the struc- 
ture and development of its 
crust and ths composition of 
its interior, individual rock 
types, the fozms of life found 
as fossils, etc. 

The study of the magnetic prop- 
erties of the t:arth. 



Geophysics 

Hydrodynamics 

Hydrography 

Hydrology 

The science that deals with the 
physics o:E the car+-h--including 
weather, winds, tides, earthquakes, 
voI.ca~ocs, magnetism, ztc., and 
their effect on the earth. 

The branch of physics dealing with 
the motion and action of water 
and other liquids. 

The study, description, and 
mapping of oceans, lakes, and 
rivers especially with reference 
to their navigational and commercial 
uses. 

The science dea?.ing with tFr waters 
of the earth: their distribution on 
:hc surface and underground: and 
the cycle involving evaporation, 
precipitation, flow to the seas, 
etc. 

Hyperbaric exposure Exposure to a pressure or specific 
gravity greater than that within 
the body tissues or fluids. 

Intermodal distribution Providing updated information on 
coordination the availability, capability, and 

cost of cargo handling equipment 
and containers. 

Limnology The science that deals with the 
physical, chemical, and biological 
proper+;ies and features of fresh 
waters, especially lakes and ponds. 

Manganese nodules Small mineral nodules primarily 
consistin- of copper, nickel, 
ccbalt, and manganese found on 
the deep ocean floor. 

- 



Oceanography 

Photogrammetric 

Plankton 

Salinity 

Saturated diving 

Seismology 

Sensor 

Sonar 

The study of the environment in 
the oceans --includiny the waters, 
depths, beds, animals, plants, 
etc. 

Surveying or measuring by taking 
photographs. 

Microscopic or very small plant 
and animal organisims of the sea. 

The degree of dissoived solids 
in water. 

The technique of living in a dry, 
pressurized habitat on the ocean 
floor and working with free access 
to the sza without passing 
through intermeurate locks or 
undergoing decompression. 

The study of earthquakes and the 
natural and artificially Froduced 
vibrations of the earth. 

A device designed to detect, 
measure, or recxd pIlysica1 phe- 
nomena. 

A system of determining the dis- 
tance from a point to an under- 
water object %y measuring the 
interval of time between trana- 
mission cf an underwater signal 
and the return of its echo. 

Special mission doppler A navigation system involving 
satellite tracking special purpose satellites in 

GO&mile polar orbits. Mcasxe- 
ment of the doppler effect ithe 
change in pitch) is made during 
a 6 to 16 minute period as the 
satellite moves across the sky. 



This information and orbital data 
are fed into a special purpose 
co,mputer to determine a vessel's 
position. 

Synthetic aperture 
sonar 

A system that uses the motion of 
the platform on which it is 
mounted to extend its effectiva 
size with the result that more 
informaxicn can be obtained than 
under an ordinary sonar system. 

Taxonomic 

Territorial sea 

Topography 

Tsunruni 

Undersea aqueduct 

Identifying, naming, and classify- 
ing organisms. 

A zone from the coastline to 3 
miles offshore. This zone is 
regulated by individual States 
with each having jurisdiction over 
fish resources within its coastal 
boundaries. In some States, . 
cities and towns have jurisdiction 
over some fisheries withti their 
coastal boundaries. 

The science of drawing on maps 
and charts or otherwise repre- 
senting the surface features of 
a region, including its relief 
and rivers, lakes, etc., and such 
manmade features as canals, 
bridges, roads, etc. 

A series of traveling ocean waves 
of great length and long period 
which are generated by disturbances 
associated with earthquakes in 
oceanic and coastal regions (tidal 
waves). 

Artificial channel for conducting 
water over a distxxe. 



Upper mantle The layer of the aart+ Jetween 
the crust and tho cord which 
lies above a depth of about 
1,000 kilometers. 



CHAPTER1 -- 

INTRODUCTION 

On February 19, 1974, the Senate, by unanimous vote, 
passed Senate Resolution 222 authorizing the Senate Commit- 
tee on Commerce to make a "National Ocean Policy Study" for 
the purpose of 

“(11 

(2) 

(3) 

(4) 

determining current and prospective nationa:. 
capabilities in the oceans, including marine 
sciences and their application, oceanic re- 
search, advancement of oceanic enterprise and 
marine technology, interdiscipfinaly education, 
policy planning, professional career and employ- 
ment needs, and overall requirements of the 
United States consistent with the attainment of 
long-range national goals: 

determining the adequacy of current Federal pro- 
grams relating to the oceans and recommending im-. 
provcments in ageilcy structure and effectiveness 
to meet national needs and achieve oceans capabil- 
ities, and assessing existing policies and laws 
affecting the oceans for the purpose of determining 
what changes might be necessary to assure a strong 
and internationally competitive ocean policy and 
program for the United States; 

establishing policies to achieve the goal of full 
utilization and conservation of living resources 
of the oceans and recommending solutions to prob- 
lems in marine fisheries and their management, 
rehabilitation of United States fisheries, current 
and future international negotiations on fisheries, 
as well as equaculture and the extraction of drugs 
from the sea; 

assessing the needs for new policies for the devel- 
opment and utilization of the nonliving resources 
of the oceans, including the mineral resources of 
the Outer Continental Shelf and the deep seabed so 
that the national mineral needs can be met in an 
economically ?nd environmentally sound manner: 

1 



(5) 

(6) 

(7) 

encouraging implementation of coastal zone maniige- 
ment through the Coastal Zone Management Act of 
1972 by assessing national growth policy needs, 
regional and interstate problems, State functions 
and powers in coastal zone management, information 
sources, recreation needs, pollution problems, 
population trends, and future pressures in the 
coastal zone; 

establishing comprehensive national policy for the 
purpose of understanding and protecting the global 
ocean environment through education, exploration, 
research, and international cooperation: and 

making an assessment of proposals for, and current 
negotiations with respect to, achieving adequate 
national and international jurisdiction over the 
oceans, developing an understanding of the rela- 
tionchip of the oceans to world order, and 
examining United States policy with respect “here- 
to." 

On February 28, 1974, the Chairman of the Senate Com- 
mittee on Commerce requested that we obtain information on 
Federal agencies administering programs related to marine 
science activities and oceanic affairs. Among other things, 
the Chairman asked that we 

--identify all Federal programs related to marine 
science activities and oceanic affairs, 

--provide a brief description of each program or 
mission, and 

--provide funding information on these programs for 
fiscal years 1972 through 1975. 

In determining the Federal agencies to be included in 
this report, we used as our criteria those agencies that 
had submitted information for inclusion in the annual report 
to the President and the Congress on Federal agencies' 
participation in the field of marine sciences as required 
by the Marine Resources and Engineering Development Act of 
1966 (33 U.S.C. 1101). They are: 

2 
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Departm8nt of Commerce (DOC): 'iq- 
National Oceanic and Atmospheric Administration 

(NOAA) 
Maritima Administraticn 

Department of Transportation (DOT): 2 'j 
Coast Guard 
Office of Pipeline Safety ,- 

Department of Defense (DOD): 
Department of the Navy 
Defense Mapping Agency (DMA) 
Defenso Advanced Research Projects Agency (DARPA) 
Department of the Army, Cozps of Engineers (COE) 

Department of the Interior (DOI): _:- 
Fish and Wildlife Service 
National Park Service 
Geological Survey 
Bureau of 
Bureau of 
Bureau of 
Office of 
Offxe of 
Office of 
Bureau of 
Bureau of 

Land Management. 
Mines 
Outdoor Recreation 
Saline Water 
Water Resources Research 
Territorial Affairs 
Indian Af2airs 
Reclamation - 

National Science Foundation (NSF) ?s- 
Environmental Protection Agency (EPA) 2L 
Department of State 3~ 
Department of Health, Education, and Welfare (HEW) AC-* <i 

Food and Drug Administration (FDA) 
National Institutes of Health (NIH) 
Of fica of Education (OEf 

Atomic Energy Commission (AEC) ?-',I 
National Aeronautics and Space Administration (NASA) 5L 
Smithsonian Institution '-! 

The following table shows the amounts, as furnished to 
us by the departments and agencies, allocated each year to 
programs related to marine science activities and oceanic 
affairs. These figures come from appropriations for fiscal 
years 1972-74 and appropriations requested for fiscal year 
1975. 



Appropriations 

, 

Allocated Total Percent 

.-----(millions)- 

Actual: 

Fiscal year 1972 $120,6?0.4 $1,635.5 1.4 

Fiscal year 1973 134,669.7 1,971.g 1.5 

Fiscal year 1974 140,333.8 1,844.l 1.3 

Total 

Requested: 

$395,673.9 95,451-S 1.4 
-- 

Fiscal year 1975 3137.692.1 $2.064.2 1.5 

Appendix I contains a detailed funding breakdown by dapart- 
mcnt and agency. 

Chapters 2 through 12 of the report present funding 
data and a description of the departments' and agencies' 
programs. These descriptions are not all inclusive but afe 
being furnished to provide a general and informative under- 
standing of the departments' and agencies' involvement in 
marine science activities and oceanic affairs. 
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CHAPTER 2 

DEPARTMENT OF COMMERCE 

Two DQC agencies --Maritime and NO.AA--conduct programs 
which are included in the annual report to the President 
and the Congress on Federal agencies' participation in khe 
field of marine sciences. 

The following table compares total DOC appropriations 
with the funds allocated by Maritime and NOAA to marine 
science activities and oceanic affairs. 

Fiscal year 

1372 1973 
1975 

1974 (note a) 

Total DOC 
appropriations $1,515.4 $1,824.8 $1,553.7 $1,759.1 

Atlocatcd by: 

Maritime $524.9 $750.5 $575.3 $586.2 

NOAA 128.0 157.8 141.9 184.8 -- 

Total $652.9 $908.3 $717.2 $771.0 

Percent allocated 43.1 49.8 46.2 43.8 

aIn this and following tables in this chapter, fiscal year 
1975 funds represent requested appropriations. 

MARITIME ADkINISTRATIGN 

Maritime is responsible for implementing the President's 
maritime program uhdcr the Merchant Marine Act of 1936, as 
amended (46 U.S.C. 1101). The program objectives are to (1) 
provide a modern, efficient U.S. merchant fleet whi,h is 
less dependent upon Government subsidies than at present, 
is capable of meeting emergency militarv requirements, and 
provides a stable, reliable service to America:1 industry 

f 
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and (2) maintain a strong reliable shipbuilding industry 
using the most advanced technology available. 

Total MaritiGs appropriations and the amoun'-.s for marine 
science activities and oceanic affairs are shown beLaw. 

Fiscal year 

1972 1973 1974 1975 -- 

- (millions) 

Total appropriations $524.9 $750.5 $575.3 $585.2 -- 

Marine science activities 
and oceanic affairs: 

Ship constructicn $229.7 $455.0 $275.0 $275.0 

Operating-differential 
subsidies 239.1 232.0 244.5 242.8 

Operations and 
training 32.3 34.5 36.8 40.5 

Research and 
development (R&D) 23.8 29.0 19.0 ?7.9 - - - 

Total $524.9 $750.5 $575.3 $586.2 - - - - 

Ship construction 

The ship construction program provides subsidies to the 
shipbuilding industry to revitalize the U.S. merchant fleet 
to provide a shipping and shipbuilding capability adequate 
for the commercial and national security requirements of the 
United States. Emphasis under the program is placed cn the 
constructicz of a series of standardized ships to achieve 
economies and reduce the subsidy rate, Because of their 
advanced design, the new ships will be less costly to operate 
and more productive than the ships they are replacing. in 
response to the country's needs the program has been limited 
in fiscal years 1974 and 1975 to construction of oil tankers 
and liquified natural gas carriers. 

6 
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Operating-differential subsidies 

This program prOmOteS, through financi.al. assistance, the 
continuation of vital American merchant marine services. 
The subsidies enable U.S. ship operators to compete with for- 
eign operators providing passenger, general cargo, and bulk 
shipping services over the same essential trade areas. Main- 
tenance of a U.S. -flag merchant fleet provides support to the 
foreign and domestic commerce of the United States and L.n- 
sures the availability of a naval and military auxiliary in 
time of war or national emergency. 

Subsidies are provided for wages, maintenance and repair, 
and insurance costs. The amoL?nt of the payments is the dff- 
ference between the fair and reasonable cost of these items 
and the cost of the same expense items for vessels operated 
by major foreign competitors. Subsidies are being paid to 
U.S. ship operators mainly on general cargo ships and bulk 

- carriers such as tankers. Some subsidies are being provided 
to operators of passenger-cargo ships. 

Operations and training 

Funds are appropriated for this program to finance costs 
incurred by headquarters and field staffs for the adminis- 
tration and direction of the various activities established 
to fulfill Maritime's responsibilities and the cost of officer 
training at the U.S. Merchant Marine Academy at Kings Point, 
New York, and six State marine schools. 

The following table shows appropriations allocated by 
idaritime for the operations and training activities. 

I I 



Development of waterborne transportation systems 

National security support capability 

co Merchant Marine Academy 

State marine schools 

Use of waterborne transportation systems 

General admini.-;tration 

Transfer or carryover 

Total 

1972 

Fiscal year 

1973 1974 1975 

(millions) 

$ 4.5 

3.9 

7.5 

2.2 

5.2 

8.7 

A 3 

$32.3 

$ 5.2 

4.7 

7.8 

2.1 

5.4 

9.9 

$ 4.4 

4.4 

8.7 

2.6 

-7 . 9 

10.6 

zz- c 2 A 

$34.5 $36.8 

$ 4.4 

4.4 

10.5 

3.0 

6.3 

11.9 

$40.5 - 



The activi;ies include: 

--Development of waterborne transportation systems: ad- 
ministrative costs of programs established to (1) pro- 
mote the construction of cost-competitive U.Si mer- 
chant ships, (2) reduce the ship construction subsidy, 
(3) improve growth and stability in the U.S. ship- 
building industry, (4) attain sufficient shipping ca- 
pacity to meet national requirements, and (5) provide 
guarantees to aid shipowners in obtaining private- 
capital to expand their fleets. 

--National security support capability: includes funds 
for maintenance of ships retained in the National De- 
fense Reserve Fleet and planning for an evaluation of 
the emergency response capability of U.S. shipyards 
and the nerchant fleet. 

--,clcrchant Marine Academy: a $-year program for training 
officers for service in the merchant fleet. 

--State marine schools: grants are provided to six 
States for the operation and maintenance of State 
schools for the training of merchant marine officers. 
The schools are located in Vallejo, California: Castinc, 
Maine; Wzzards Bay, Massachusetts: Traverse City, 
Michigan: Fort Schuyler, New York: and Galveston, 
Texas. 

--Use of waterbcrne transportation systems: administra- 
tive costs of programs directed at increasing the pro- 
ductivity and improving the operations of the U.S. 
Merchant Marine in foreign and domestic trade and 
meeting the Nation's shipping requirements with a 
minimum of Government aid. 

--General administration: executive direction and other 
administrative functions, such as account.ing, budget, 
personnel, management, legal, and other support func- 
tions in support of substantive program efforts. 

R&D 

Maritime's R&D effort is directed at improving the com- 
petitive position of the U.S. Merchant Marine. Specifically, 

9 



Maritime's objective is to reduce shipbuilding and ship op- 
eration costs and ma!ce them equal to comparable foreign costs, 
thus reducing the need fur Government subsidies. Projects 
are directed at developing new and more efficient types of 
ships, machinery, and equipment for shipbuilders and oper- 
ators and improving operational practices in shipyards and 
aboard ships. All R&D is pertormed under contract, princi- 
pally by industrial firms, but educational institutions and 
professional societies also participate. 

The following table shows appropriations allocated for 
specific R&D programs. 

f 



Fiscal year 

Shipbuilding research $ 2.0 

Advanced ship machinery 2.0 

Competitive nuclear merchant ships 1.4 

Advanced ship systems 2.2 

ShippLrg operations iniurmation system 1.0 

ihip cant rol 

Shipboard al tJmation 1.1 

Computsr-aided operations research facility - 

Advanced ports and intermodal systems .c 

Satellite navigation-ccmmunrcation 2.0 

Naticnal maritime research centers 5.5 

Karine sci.znces 1.7 

Comwrcial ice trvasiting systems .B 

Advanced pollution auatcrment systems 1.2 

A.'vanced tug-barge systems .7 

Shipping systems anaiysis and 
requirements 1.0 

Transfer or carrycvar .9 

Total $23.8 

$ 5.6 

1.7 

3.1 

1.5 

1.0 

1.5 

2.4 

.c 

1.0 

3.5 

1.5 

1.3 

-.9 

k74.0 - 

t 2.4 s 4.0 

1.2 2.0 

4.9 4.0 

1.9 1.7 

1.4 3.0 

1.0 1.0 

1.0 2.0 

2.0 1.4 

.3 1.5 

1.5 2.0 

3.1 3.2 

1.2 .9 

.5 .5 

.3 .d 

.5 .3 

2 .A 

b.s24,p 

*Of the $29 million appropriated, $5 million was impounded for fiscal year 
+973. 

%or fiscal year 1974, $19 million was appropriated. The $5 milljon impwdeo 
for fiscal year 1973 wa6 released for use in fiscal year 1974. 

11 
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Shipbuilding research 

The goal of Irhis program is to develop and provide the 
U.S. shipbuilding industry with the technology necessary to 
reduce construction and operating costs and increase the in- 
dustry's productivity. 

The program is di-lided into three primary areas of 
research: 

--Facilities impro\cment: the development of innovative 
production techniques and equipment.. 

--Ship productibility: the development of technical 
data, *management aids, and industrial standards. 

--Shipyard automation: the development of advanced con- 
structlon technology using computerized systems. 

Advanced ship nachinerv 

This program's goal is to improve the co,npetitive po- _ 
sition of the U.S. merchant fleet by developing new and ad- 
vanced propulsion machinery and supporting equipment which 
is more efficient and less costly to build, install, and 
operate. 

Areas *being pursued under the program are: 

--Analyses of powerplant systens. 

--Development of propulsion prime movers and energy con- 
verters (heavy duty marine gas turbine and closed 
cycle gas turbine). 

--Devel,Jpment of gear transmission systems. 

--Development of a mechanical-electro power generator 
for use in a cargo refrigeration system. 

Competitive nuclear merchant ships 

This program is concerned with developing safe, econom- 
ical, nuclear powered commercial ships to assist the U.S. 
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Merchant Marine in gaining economic leadership in high-pro- 
ductivity ocean shipping. More specifically,-the prig& 
will demonstrate, through a joint Government-industry effort, 
the economic merits of nuclear propulsion by constructing an 
initial group of nuclear merchant vessels, the first of which 
will enter commercial service by 1980. The experience derived 
from successful operation of the nuclear ship Savannah in the 
1960s provided assurance that nuclear merchant vessels are 
technically and operationally feasible. 

riaritime's efforts to date have been directed at achiev- 
ing a standardized propulsion plant for use on ships needing 
large powerplants, The program's next major milestone will 
be to negotiate contracts for commercial nuclear ship con- 
struction. 

Advanced ship systems 

The objective of the program is to define the technology 
requirements of future U.S. waterborne commerce. The tech- 
nological requirements of future shipping markets are being 
analyzed and technical ard economic merits of shipping systems 
proposed to meet such requirements are being assessed. 

Six projects are currently underway. 

--Neobulk sh-.ipping: investigating the development of 
spec'alized handling methods for cargoes not trans- 
portable by the container method because of physical 
size limitations or economic constraints. 

--Commodity form change: studying ways to reduce trans- 
portation and handling costs of bulk commodit,es by 
physically altering their form to make them more 
easily transportable. 

--Shallow draft tankers: assessing the economics and 
tech,iology associated with the development of shallow 
draft tankers needed for U.S. harbors with depth con- 
straints. 

--Submarine tankers: investigating the economic and 
technical feasibility of using submarine tankers to 
transport o?.i from Alaska's north slope. 



--Li<uefied natural gas systems: studying the risks 
associated with the construction and operation of 
ships to be used in the transportation of liquefied 
naturai gar. and improving design criteria for such 
ships and developing ship hardware. 

--Technology assessment: developing forecasts of the 
ocean shipping technology needed to meet future re- 
quirements of marine transportation. 

Shipping operations information system 

This program's goal is to provide ship operators tiith a 
computer-based information service that will enable them to 
reduce shoreside costs and documentation, increase fleet 
productivity, and meet the needs of shippers. Information 
on cargo movement demand and ship availability can be dis- 
tributed to U.S. operators through the system. 

Elements of the system are in various stages of detelop- 
ment. When fully operational it will offer the shipping 
community a number of ways to make their operations rr,ore 
efficient and competitive in (1) cargo space documentation, 
(2) intormodal distribution coordination, (3) fleet resour-es 

management, and (4) maritime industry reporting. 

Ship control 

The objective of this &zogram is to improve COmmUniCa- 

tions and navigation services to ships which, in turn, will 
improve the operation of ships and ship control systems. 
Most of the work involves applying existing technology to new 
applications, but some basic research is also included. 

The communications projects are designed to provide new 
services, such as data transmission, to ships which will en- 
able better operational control. The navigation projects are 
aimed at (1) providing better positional control to ships in 
a fom readily usable to reduce groundinys and collisions and 
(2) formulating workload and equipment requirements. 

Shipboard automation 

This program's goal is to automate shipboard operations 
involving bridge, machinery, and cargo control. Anticipated 
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accomplishments of the program include (1) developing a one- 
man bri-lge operation at sea for ship control and an unattended 
mode in the future, (2) improving machinery control through 
automation, and (3) reducing Fort time fy improved shipboard 
cargo control. 

Computer-aided operations research facility 

This program's goals are to improve (1) the operation 
of ships through research designed to support other maritime 
programs, (2) ship control and maneuverability, (31 harbor 
features and aids, and (4) operating procedures. The pro- 
gram will provide a simulation center and a high quality 
contractor research staff to investigate maritil e operational 
problems, evaluate innovative hardware and concepts. and 
facilitate the application of these dsvelopments to the mari- 
time industry. The facility will include the necessary com- 
puter-based equipment to provide a physical and visual sim- 
ulation of variously arranged ship control spaces creating 
an environment comparable to that in real situations. 

Construction of the simulation center was begun in fis-- 
cal year 1973 and when completed in June 1975 will be the 
world's most advanced center for testing and evaluating new 
marine equipment and operations. 

Advanced ports and intermodal systems 

This program's purpocs is to assist the U.S. port and 
terminal industry in developing the required backup cap- 
ability for the U.S. fleet and the deepwater terminal cap- 
ability that will & necessary for future bulk imports and 
exports. 

The program is divided into the fo!.lowing areas. 

--Advanced terrrinals: developing new technology in the 
design of offshore terminals and a network of roll-on 
and roll-off terminals for domestic Traffic. 

--Cargo handlir.3: c%vel?ping cargo systems that can 
keep pace with iccreases in ship productivity. 
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--Emergency service operations: developing a system by 
which commercial containerships and roll-on and roll- 
off ships can be adapted quickly for military use. 

Satellite navigation-communication 

The program objectives are to (1) extend to ships the 
quality communication services now provided between shore 
locations and (2) enable continuous, accurate ship location 
information to be available for use both by ship and shore 
stations. Such capabilities could result in improved manage- 
ment techniques such as automation, lower manning require- 
ments, and control of ship movements with greater r-fficiency 
and safety. 

The U.S. space program has provided a capability for 
global communications which is well beyond existing surfacc- 
to-surface links, Through use of existing satellites, ship- 
board satellite equipment is being developed to improve com- 
munications between a vessel at sea and its owner or operator 
on shore. 

National maritime research centers 

Research centers have been established at Kings Point, 
New York, and Galveston, Texas. The staffs at the ccntcrs 
do not perform in-house research. Their principal duties 
are to monitor research contracts awarded by Irlaritime. 

The Kings Point Center's staff monitors (1) contracts 
for the development 3f operational marine system require- 
ments and (2) contractors' tests. It also evaluates oper- 
ational systems and equipment before at--sea use on commer- 
cial ships. The systems include improving the efficiency 
of maritime personnel, developing automated ship equipment 
for ship control and navigation, and studying ways to im- 
prove ship productivity and port management. 

The Galveston Center's staff monitors research by con- 
tractors in the development of test and evaluation capability 
in ship maintenance and repair, pollution control, commer- 
cial nuclear propulsion, cargo handling, tug-barge systems, 
and marine systems aspects of liquefied natural gas. 
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Marine 5ciences 

This program's objective is to develop advanced tech- 
nology which will improve the performance of ship systems. 
This technology will provide the improvements and innovations 
necessary to attain the goals of other Maritime programs and 
industry research programs, Areas investigated include (1) 
new concepts in propeller desLgn to improve propulsive effi- 
ciency, (2) the effect of sea loads on ship structures, (3) 
techniques for powering and controlling ships, and (4) designs 
which will reduce ship motion. 

Commercial ice transitinq systems 

The purpose of this program is to develop the analytical 
and technological capabilities to assess tF-2 needs and pro- 
vide for maritime transportation services and port facilities 
in ice-affected regions. The objective in the Great Lakes 
anrl major rivers is Co extend the shipping season to 12 months 
d year and in the Arctic region to a major part of the year. 

Advanced pollution abatement systems 

The objective of the program is to develop equipment and 
systems to enable ships to operate within scientifically 
established standards resulting in pollution-free ship oper- 
ations. Projects have included developing an improved ship- 
board oil-water separator and studies of shoresid& disposal 
of ship-generated oily wastes. 

Advanced tuq-barge systems 

This program's purpose is to identify existing and new 
transportation opportunities where use of advanced tug-barge 
concepts for ocean transportation could be ceonomically supe- 
rior. Current work is involved with solving the technical 
problems which will make these large tug-barge systems feasi- 
ble. In pariicular the present concern is the development of 
linkages which will permit safe c;pesation of these large tug- 
barge combinations in the ocean environment. 

Shippinq systems analysis and requirements 

The goal of this program was to develop requirements for 
new competitive shipping systems requiring no Government 
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support. The work was absorbed into other Maritime programs 
after fiscal year 1972. 

NATIGNAJL OCEANIC AND ATMOSTHERTC ADMINISTRATION 

NOAA was established in October 1970 pursuant to Re- 
organization Plan No. 4 and Executive Orier 11564. Its basic 
mission is to organize a unified approach to the problems of 
the ocean and atmosphere and create a focal point within the 
civilian sector of the Federal Government for this purpose. 

The table below shows NOAA's total appropriations and the 
portion allocated to programs wF.ich are included in the annual 
report to the President and the Congress. 

Fiscal year 

1972 1973 1974 1975 
.- 

(millions) 

Total appropriations $330.0 $370.4 $383.4 $4S9..7 

Amounts allocated: 

Nautical chart services 

Coastal mapping services 

$ 15.9 $ 17.8 $ 17.1 

4.1 5.4 4.2 

$ 22.2 

5.8 

Ocean mapping 
investigations 8.1 8.8 4.0 4.7 

Ship bases and program 
support 1.8 2.4 .8 4.6 

Oceanographic instru- 
mentation and 
development 

Data buoy 

.7 1.0 1.0 

13.8 8-5 8.5 

National Oceanographic 
Instrumentation Center 

.7 

13.0 

1.9 i.0 

Coastal zone management 

2.2 

12.0 

2.4 

12.0 
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Fiscal year 

1972 1973 1974 1975 

(millions) 

Amounts allocated: (Continued) 

Sea grant $ 

International Field 
Year for the Great 
Lakes 

Global Atmospheric 
Research Program 

Modeling of Oceania 
circulation 

Structure and motions 
of the ocean 

Marine mining research 

Marine ecosystems 
analysis 

Ocean remote sensing 
research 

Marit. prediction 
research 

Research Flight Facility 

:s'anned undersea science 
and technoiogy 

Ocean dumpsite survey 
and monitoring 

Nat.ional Environmental 
Satellite Service 

19 

17.7 $ 21.2 $ 18.1 $ 24.3 

2.4 3.4 2.2 

.2 .4 .6 

2.2 

.7 

.4 .a .7 .9 

1.2 1.4 

2.6 2.1 

1.0 1.0 - 

2.1 1.0 

1.1 1.1 1.5 

3.9 

2.1 

1.0 1.1 1.1 .5 

.0 1.7 2.6 4.0 

1.5 3.0 1.0 

4.7 

1.4 

.3 

2.6 3.2 5.3 

. 
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l Fiscal year 

1972 1973 1974 1975 -- 

fmillions) 

Amounts allocated: (Continued) 

National Oceancgraphic 
Data Center $ 2.6 

Environmental docu- 
mentation and 
information services 

National Climatic Center 

Biological investigations 

.4 

.l 

11.4 

.4 

.I 

15.3 

-4 

.l 

7.5 

Marine resources moni- 
toring, assessment, 
and prediction 

Financial assistance 

4.9 

.4 

5.9 

-5 

7.2 

.8 

11.3 

1.0 

Fish product and gear 
development 2.9 2.9 4.7 

Statistical and economic 
services 

Aquaculture research 

2.3 2.8 

.7 .9 

Marine ma.mrnals 

4.7 

1.1 

1.2 

5.5 

1.7 

2.9 

Environmental impact 
analyses .2 .6 1.3 2.4 

Anadromous fisheries 
rastoration and 
F.lhancement 4.6 4.7 3.6 5.2 

Pribilof Islands 3.0 3.2 3.6 3.9 

$ 2.9 $ 2.6 
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Fiscal year 

1972 1973 1974 1975 

(millions) 

Amounts allocated: (Continued) 

State-Federal 
fisheries 
management $ 7.3 $ 8.9 $ 9.6 $ 3.9 

Enforcement and 
surveillance 1.1 1.2 

Ecological 
investigations 3.6 7.8 

Basic weather 
observations 2.6 

Basic COiMUIiCatiOnS .6 

3.0 

.6 

Basic weather analysis 
and prediction .9 .9 

Public weather 
services .3 

Marine prediction 
services 1.9 

? *- 

2.5 

Hurricane and 
tornado warning 
services 1.8 2.1 

Total $128.0 $157.8 

Percent of total 
appropriations 
allocated 38.8 42.6 37.0 40.2 

1.8 2.4 

1.5 5.6 

4.4 5.3 

-9 .9 

1.1 1.2 

-9 -5 

1.6 2.7 

2-8 2.9 

$141.9 S184.8 
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Nautical chart services 

Nautical charts are the basic navigation tool required 
for the safe and efficient conduct of waterborne commerce. 
NOAA collects and evaluates marine navigational data and com- 
piles nautical charts and related publications. 

To collect marine navigational data, NOAA,conducts 
hydrographic surveys and field investigations to (1) determine 
bottom configurations, (2) locate both physical obstructions 
and aids to navigation, (3) compile Coast and Great Lakes 
Pilct information, and (4) produce a graphic description of 
navigable water areas. Near the coast and on the Great Lakes, 
the survey work is done from launches which operate from 
larger vessels or from shore bases. In the open ocean the work 
is done from survey ships. Approximately 31,000 squara miles 
of OCCB~~ a:ea are surveyed each year. 

Data collected through hydrographic surveys and field 
investigations is used to develop nautical charts and other 
puhLications. These documents are then reproduced and avail- 
able for dissemination and sale to interested parties. The 
documents include 

--sailing charts used as course plotting charts for 
sailing between coastal ports and the open ocean; 

--general charts used to determine visual.' and radar 
position location from shore references, 

--coast charts for near-shore navigation: 

--harbor charts for navigation in harbors and restricted 
channels: 

--small craft charts, which provide safety items, such 
as the location of marine facilities, tide and current 
information, and marine weather services to be used 

1 
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, 
by recreational boaters: and 

. 
--Coast and Great Lakes Pilot volumes which contain a 

wide variety of descriptive navigational data, such 
as navigation regulations, port facilities. and tidal 
characteristics, that cannot be presented adequately 
on nautical charts. 
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Under this program IZOAA conducts research to develop new 
or improve3 hydrographic systems to increase the productivity 
and effectiveness of i'.zs marine surveying and charting ac- 
tivities. Specifically efforts are directed at improving 
(1) survey equipment and instrumentation, such 2s depth 
sounders and tidal current sexors (2) radi- positioning of 
ships, (3) communications, and (4) data handling and engi- 
neering support. In 1972 a major effort was begun to auto- 
mate nautical chart data acquisition, processing, compila- 
tion, and reproduction. 

Coastal mapping services 

This program's objectives are to (1) provide basic sea- 
ward boundary maps of the total U.S. tidal shoreline, (2) 
provide storm evacuation maps for the Atlantic and Gulf 
coastal zone areas subject to hurricanes and severe storms, 
(3) providt tidal information for all coastal areas, in- 

cluding the complete automaticn of the tide gauge data trans- 
mission network by 1978, (4) acquire additional tidal current 
data at various cffshore terminal sites, as well as in 
Alaska and Puget Sound, for use in navigaCion and protection 
of the environment, and (5) provide data essential for the 
efficient management -3f Great Lakes' resources and restora- 
tion of their water quality. 

To accomplish these objectives, the following activities 
are undertaken by NOAA. 

--Coastal mapping: consists of photogrammetric field 
surveys and supporting office compilation to deline- 
ate shorelines, locate near-shore and inshore features, 
and establish geodetic control for hydrographic 
surveys. 

--Marine boundary surveys: consist of the cemarcation, 
delineation, and graphic portrayal elf the high and 
low water tidal baselines for the United States and 
its possessions. Principal p.lroducts resulting from 
the surveys include special baseline coastal zone 
maps and reports which are essential for resolving 
jurisdictional problems in the administration of the 
Continental Shelf and planning future coastal activi- 
ties. 
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,-Estuarine and lake investigations: performed to pro- 
vide mea-;uremcnt, analysis, t-l.:ediction, and informa- 
tion dissemination services for tides, currents, lake 
levels, and river flows of the U.S. coastal and estu- 
arine areas, including the Great Lakes and intercon- 
necting waterways. Investigations also provide data 
relevant to beach erosion and pollution control and 
abatement. 

Ocean mapping investigations 

Program objectives which, for the most part, relate di- 
rectly to some phase of the preparation of geophysical maps 
include surveying and mapping the sea floor-of the Contj- 
nental Shelf, establishing pollution baseline measurements, 
and investigating large-scale oceanic phenomena. 

Under the program, charts depictiny ocean bottom features 
are produced, environmental assessments to support the de- 
velopment of oil and gas resources are made, the history 
and structure of ocean basins are analyzed, the character of 
ocean sediments and mineral deposits are described, and 
ocean currents and their relationship to pollution problems 
are investigated. The program is geared to satisfy the data 
needs of those associated with marine engineering projects. 
coastal zone management problems. environmental quality in- 
vestigations, marine life studies, and mineral resource 
evaluations. 

Specific investigations include 

--research on ocean waves, from both ships and aircraft, 
to understand the dynamics of water motion and inter- 
action of atmospheric forces on sea stafa; 

--investigations of selected estuaries to describe cir- 
culation, sedimentation, and mixing cycles to under- 
stand the effects upon water quality of pollutants 
entering the ocean: and 

--investigations of the dynamics of sediment movements 
and their effec, on the transport of pollutants in 
the coastal zone and Outer Cciitinental Silelf (OCS) 
and margin. 
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Ship bases and program support 

Includ:t in this category are the costs of developing, 
coordinating, monitoriI:.:, and managing the operation and use 
of the NOAA fleet and shore facilities which support other 
NOAA programs. NOAA provi%s ship time to all its organiza- 
tional components; prepares ship operational schedules: 
supervises ship logistics activities: and directs vessel 
repair, con.:truction, and replacement. 

NOAA operates two major marine centers. The Atlantic 
Marir-e Center in Norfolk, Virginia, provides decking facili- 
ties and logistic support for NOAA ships operating in At- 
lantic wa4Lers. The pacific Marine Center in Seattle, Wash- 
ington, provides similar facilities and support for NOAA 
ships operating in pacific waters. 

At the time of our review, NOAA had 20 active ships 
which were used for 

--hydrographic surveys (9 ships), 

--biological investigations (8 ships), 

--ocean investigations (2 ships), and 

--estuarine investigations (1 ship). 

NOAA is reactivating three vessels in fiscal year 1975 
for offshore energy environmental studies. 

0ceanosraplr.i.c instrumentation 
and .development 

The objective of this program is to provide specialized 
data acquisition and processing systems for use in field 
operations. Major oceanographic development activities are 
centered in 

--tidal and current measuring systems, 

--nautical charting systems, and 

--water quality systems. 
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Items currently under development include (1) current 
meters which can measure accurately in areas where speeds 
approach 12 knots as opposed to av'ailable meters with a 
3.5 knot current speed limit, (2) reliable shipboard sensors 
interfaced with available data recording and processing 
systems, and (3) remote instrumentation, such as bottom- 
anchored current meters with telemetric capability. These 
are only a few examples of the advanced oceanographic in- 
strumentation systems presently being developed. 

. 

Data buoy 

This program, originally established in the Coast Guard 
in 1967, was transferred to NOAA in 1970. The Data Buoy 
Program was established to provide a centralized activity 
wherein the technical requirements of a number of Federal 
agencies could be considered together to provide efficient 
and cost-effective development. The objective of the pro- 
gram is to advance the technology of buoy systems to provide - 
the capability for acquiring reliable ocean data at the low- 
est cost. 

In pursuing these objectives NOAA has, through fiscal . 
year 1974, acquired approximately 20 experimental buoys of 
various sizes for testing and evaluation. These buoys are 
deployed in varying ocean environments under experimental 
canclitions to test progress made in technology and reli- 
ability. During these tests operationally usable data is re- 
ceived and applied. The data buoys are being developed for 
weather forecasting, storm warnings and public advisories, 
studies of the marine environment, ground truth for earth 
observation satellites and to provide information required 
by transportation, fishing, and marine mineral and marine 
recreational industries. 

National Oceanc*-jraphic Instrumentation Center - 

The National Oceanographic Instrumentation Center, es- 
tablished in 1969, acts as the national focal raoint for the 
dissemination of technology relating to the testing, evalua- 
tion, and calibration of ocean sensing systems. 

Its objectives are to 

--operate a laboratory to evaluate oceanographic in- 
struments; 
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--establish techniques and standards to assess the per- 
formance of oceanographic instruments; 

--conduct cooperative programs among government agencies, 
acadeln;c laboratories, and the industrial community 
for the purpose of compiling governmentwide require- 
ments on instruments to support the development of 
standards: 

--perform laboratory and field testing and calibration 
of oceanographic instruments for goverriment, academic, 
and industrial interests; 

--collect and disseminate data on instrument perform- 
ance and deterioration as a means of acquiring sta- 
tistically significant samples on which to base de- 
sign criteria for improved systems: 

--generate a central proposal and specification file 
and disseminate information about ongoing develop- 
ment efforts for oceanographic instruments: 

--encourage the coordination of national specifications 
for oceanographic instrument development: and 

--develop ocean measurement instruments and the equip- 
ment needed in the testing and calibration of these 
instruments when they cannot be obtained from other 
sources. 

Coastal 20, e management 

The objective of the program is to promote the preserva- 
tion: protection: development: and, where possible, the res- 
toration or enhancement of the Nation's coastal zone 
;'esources for present and future generations. This is to be 
accomplished by providing assistance--financial and technical-- 
to coastal States and territories to develop and implement 
comprehensive management programs which will provide for 
more rational use of land and water resources by giving 
full consideration to ecological, cultural, historic, and 
esthetic values as well c‘s the need for economic development. 

---- 

. 

. . 
The following types of financial assistance are avail- 

able under the program. 
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--YlaAagement program development grants: to develop a 
management program. 

--Xanagement program administrative grants: tcj imple- 
ment an approved management program. 

--Estuarine sanctuary gra.lts: to acquire, develop, and 
operal-, estuarine sanctuaries. 

In addition, NOAA is responsible for providing technical 
and research assistance to States and territories and coorCi- 
nating its efforts with other related Federal activities. 

Nonfunding effcrts to date have consisted of (1) de- 
veloping guidelines and criteria for administering the pro- 
gram, (2) establishing Federal relations procedures to insure 
consistency, and (3) defining what the national interest is 
in the coastal zone. 

Funding for the program became available in December 
1973. Since that time 31 of the 34 coastal States and ter- 
ritories have applied for management program development 
grants. Twenty-eight such grants were awarded in fiscal 
year 1974 and loo-percent participation is expected during 
fiscal year 1975. One estuarine sanctuary grant was r.lso 
awarded. 

Sea grant 

This program, formerly administered by NSF, provides 
Federal fina;rcial support, in the form of matching grants, 
mainly to colleges and universities to stimulate devclop- 
ment, conservation, and use of the marine environment and 
its resources and to advance related physical and social 
sciences. Principal activities under the: program are re- 
search, education and training, and advrsory services. The 
thrust of the program is toward applied research as opposed 
to basic research. 

Areas of research undertaken include: 

--Marine re sou .zes development: to assist and acceler- 
ate the development of new marine business and in- 
dustry, or aid in improving the productivity of 
existing marine business and industry through 
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scientific and technicaS research directed to manage- 
ment and use consistent with conser-.cation and cnviron- 
mental protection of living and mineral marine 
resources and their products. 

--Socioeconomic and legal studies: to identify and 
characterize economic factors involved in the develop- 
ment and use of =po;il:ic &marine and coastal resources 
and to inventory, classify, and analyze international 
and dozestic laws, conventions, agreements, reguza- 
tions, and decisions affecting marine and coastal 
resource development and presarv&tion. 

--Marine technology research and development: to expand 
the technological research base on which industry and 
government carI develop more efficient equipment and 
techniques: ,?xplore and evaluate new methodologies for 
use of the sea and of marine products: upgrade the 
economic position of existing marine business and in- 
dustry through improved technology: a?d provide the - 

technological Llasc for new marine business and industry, 

--?larinc environmental research: to provide information 
to coastal zone and resource managers on the effects 
and consequences of natural events and human activi- 
ties in the marine environment and develop means of 
alleviating environmental degradation and preserving 
the environment. 

Appendix II provides a breakdown of the types of research 
undertaken in these areas. 

At the college level the objective of education and 
training under the program is to insure the availability to 
the Nation of scientists and engineers with the highest 
quality of cduca:-ion and skills necessary to meet national. 
State, and regional marine resource development and environ- 
mental goals. This is to be accomplished through improvement 
and development of college and graduate level courses in 
the various marine specialties and professional fields. 
Anotl-,er education and training objective is to train tech- 
nical personnel qualified in the various marine specialties 
through vocational programs designad to impar;: specific 
skills necessary to achieve national, State, and regional 
resource development and marine environmental goals and to 
meet the specific manpower needs of industry and government. 
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Marine advisory services provide the link between re- 
search and its ultimate application. The objectives are to 
(1) assist industry and government in the development of 
marine resources and protection of the marine environment 
and coastal zone through timely transfer of information gen- 
erated by research and studies through all appropriate means 
of communication, including personalized extension services 
and demonstrations, and (2) inform the public of problems, 
opportunities, and progress in marine affairs. 

Inter.lational Field Year for the Great Lakes .- 

The International Field Year for the Great Lakes--a 
part of the International Hydrological Decade (1965-75)--is 
an experimental program being undertaken by the United 
States and Canada. The program is designed to improve knowl- 
edge of the limnology, hydrology, and meteorology of Lake 
Ontario and the Ontario basin. This knowledge will provide 
a scientific basis for improved Great Lakes management ac- 
tivities related to water quality and quantity and environ- 
mentally sensitive operations. 

Examples of such activities are the 

--provision of municipal, industrial, and rural water 
supply: 

--protection 0L' water quality: 

--optimization of commercial and recreational naviga- 
tion: 

--control of water levels and flows: 

--provision of hydropower: 

--control of shore use and erosion: and 

--warning of hazardous and destructive conditions. 

Global Atmo,pheric Research Program 

The objectives of the Global Atmcspheric Research Pro- 
gram--an international research program--are to provide 
knowledge of Liie (1) physical processes in the atmosphere 
that may lead to improvema.1t.s irh the range and accuracy of 
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weather firecasts over periods of from a day to several weeks 
and (2) factors that determine the statistical properties of 
atmospheric general circulaLon that would lead to a better 
understanding of the physical has.% of climate. The program 
focuses on two parallel action plans. One plan relates to 
the design and testing by computational methods of a series 
of theoretical models of physical processes in the atmos- 
phere: the other relates to observational and experimental 
studies of the atmosphere to provide the data required for 
the design of such theoretical models and testing of their 
validity. The program's Atlantic Tropical Experiment is its 
first major observational field experiment. 

The objectives of the Atlantic Tropical Experiment are 
to study the structure and evolution of weather systems in 
the tropical eastern Atlantic and assess the extent to which 
these tropical dist\lrbances affect the circulation of the 
whole atmosphere. Because tropical weather systems are 
ciosely coupled to related oceanic processes ana circula- 
tion Yeatures, oceanographic studies are integral to the 
design of the experiment. Oceanographic studies focus on the 
equatorial current system and interaction of the ocean's 
upper layers with the atmosphere. U.S. activities in the 
Atlantic Tropical Experiment began in fiscal year 1972 and 
are expected to be concluded in fir,cal year 1979. 

Other regional program experiments planned or in process 
include the 

--Air Mass Transformarion Experiment to clarify the 
transfer processes by whicll energy and momentum are 
supplied from the sea to tne air, 

--Polar Experiment tc determine the energy exchange be- 
tween the temperate latitudes and pclar regions, and 

--Monsoon Experiment to study the effects of monsoons 
on global circulation. 

i 
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In addition, planning for the program's First Global 
Experiment is underway. Its purpose will be to assemble a 
complete data set appropriate for the study of the behavior 
of the global-scale motion of the atmosphere for periods of 
from a day to a season. U.S. activities xre expected to in- 
clude scientific plannin-;, computer modeling and processing, 
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data analyses, archiving, and development and procurement 
of sophisticated technological observL,y systems. 

Modeling of oceanic circulation - 

Oceanic circulation modeling is a mathematical technique 
to predict or describe various oceanic conditions such as 
movements of currents. The purpose of this program is to 
gain as complete an understanding as possible of the struc- 
ture and circulation of the eartn's oceans. 

The basic objectives of the program are (1) understand- 
ing the forces that move all the oceans of the world (World 
Ocean) and their interaction with each other, (2) performing 
oceanic observational studios by systematically processing 
the historical data available on temperature, salinity, and 
tracer chemicals dissolved in the water, (3) developing de- 
tailed models of the World Ocean and its regional components 
and uniformly interpreting this in terms of forces and motions, 
(4) developing a capability to predict the large-scale be- 

hzvior of the World Ocean in response to changing atmospheric 
conditions, and (5) ide.>tifying practical applications of 
oceanic models to man's marine activities. 

Structure and motions of the ocean 

In this 'program the water temperature and density: speed, 
direction, and extent of ocean currents; and sediments and 
structure of the ocean floor are investigated. Major efforts 
undertaken incluSe (1) research related to ocean waves to 
define the fcrces of water motion and understand the inter- 
action of atmospheric forces with the sea surface, (2) 
invsstigations of selected estuaries to describe circula;ion, 
sedimentation, and mixing cycles, (3) investigations of the 
forces of sediment movements and their effect on the trans- 
port of pollutan,:s in the coastal zone and OCS, and (4) studies 
of the corridor of the deep ucean between Cape Hatteras and 
Cap Blanc to establish a model of the crust across the 
Atlantic Ocean floor and to increase understanding of Ilhe 
ocean basin geophysical processes. Since these investigations 
are basic to environmental studies, an effort is made to 
conduct projects that contribute directly to other projects. 
For example, studies of selected estuaries can be directly 
applicable to marine ecosystems-analysis programs. 
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Marine mining research - 

The goal of this program is to develop methods to assess 
th2 environmental impact of marine mining activities to as- 
sist decision makers in regulating these activities. 

The first major effort at assessing mining environmental 
impact was the New England Offshore Mining Environmental 
Study. This study was to deal with the impact of an actual 
sand and gravel mining openation in Massachusetts Bay. Al- 
though some preliminary studies were completed, the project 
was cancelled early in fiscal year 1974 before any actual 
dredging because of difficulties involved in the disposal 
of dredged material. Currently a 3-year study is underway 
to investigate the potential effects of manganese nodule 
mining in the Pacific. 

Marine ecosystenis analysis 

The purpose of marine ecosystems anal:?sis is to (1) 
describe, understand, and monitor the physical, geological, 
chemical, and biological processes of distinct marine cn- 
vironmental systems, (2) anaiyze the impact of natural 
phenomena and manmade alterations on marine environments, 
and (3) provide information and specialized support required 
for effective management- of marine areas and the rational use 
0: their resources. 

The potential problems caused by ocean dumping, siting 
of large offshore structures, waste water disposai, and 
petrclcun poll :tion pose differing impacts in different 
regions. This program, therefore, is composed of a series of 
regional projects chosen on the basis of need for environ- 
mental data. Major projects in process and planned follow. 

--The Marine Ecosystems Analysis New York Bight Project 
has produced results contributing to tha solution of 
problems dealing with dumping of sewage sludge in 
this area. Later emphasis will be shifted from ocean 
dumping to a quantificaticn of the environmental 
factors involved in the location, design, construc- 
tion, and operation of major offshore facilities. 
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--A second project is to deal with the impact of treated 
.nunicipal and industrial discharges and the fate and 
effects of crude oil and refined petroleum products 
on the ecosystem of Puget Sound. Consideraticn is 
being given to similar studies in Prince William 
Sound, Alaska, and the southeast Florida area. 

Ocean remote sensing research - 

R-mote sensing is the ability to observe surroundings 
by passively listening or watching or by probing with a 
burst or beam of energy. Ocean remote sensing research de- 
velops and applies remote sensing techniques to oceanographic 
research with greater accuracy and in a shorter time than 
the more expensive and traditional methods of data collection. 

Current work includes acoustic probing of both the (1) 
structure of the water mass and (2) first kilometer of 
air above the ocean surface (the atmospheric boundary layer). 
A possible means for measurement of sea surface roughness is 
being investigated through the use of active microwave and 
laser techniques. Light detection techniques provide useful 
data on chemical compounds in the top several meiers of the 
ocean. Satellites provide for regular broad coverages of the 
entire earth. Sea surface color is being used for the loca- 
tion of current boundaries. An over-the-horizon high frequency 
radar 3. being developed which hi.11 be capable of providing 
soa state and current information at ranges from 500 to 2,000 
nautical miles. 

Marine prediction research 

The goals of this program are (1) u&crstanding the ex- 
change processes between the ocean and atmosphere, i.e., in- 
volving the air-sea interaction of heat, moisture, and 
momentum and (31 developing models suitable for predicting 
tsunami (tidal wave) development from various geological 
events and the movement of the wave and its build-up based 
on open ocean tsunami measurements. 

Current objcctives.are to define the impact of a layer 
of cool freshwater, resulting from a shotier, on the warm 
tropical ocean. Another study will investigate the effect 
of wind on waves. Tsunami research is concentrating on de- 
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veloping a modei to predict tsunami wave build-up into a 
harbor with a known depth structure. A system of open ocean 
tide gauges will be emplacer‘ .?ear Hawaii to detect tdqmami 
waves . 

Research Flight FaciliQ 

The Research Flight Facility in Miami, Florida, conducts 
operations with scientifically equipped aircraft in support 
of NOAA research programs. 

The facility is upgrading its equipment to support Pro- 
ject Stormfury in the Pacific during the summer of 1976. 
Two new aircraft are being procured and wiil be equipped with 
modern sensors and data management systems: one of the two 
existing aircraft has been improved with sensor and data 
handling equipment. 

Manned undersea science and technology 

The basic objeckives of the program follow. 

--Provide manned underwater and operational suppcrt to. 
NOAA investigations involving marine resources and 
environmental problems for which subsurface observa- 
tions and data collection by man are required. 

--Manage the N3AA diving program to insur? safe diving 
and more efficient operations for prolonged manned 
missions on or near coastal regions and on the Conti- 
nental Shelf. 

--Foster and coordinate manned undersea science pro- 
jects with other Federal and State agencies, industry, 
institutes, ar,d universities. 

--Encourage and coordinate the transfer of undersea 
technology, including advances in diver technology, 
from the fiavy when this is in the best interest of 
the Navy and NOAA and keep abreast of general scien- 
tific and technological developments, both civilian 
and military, from the United States and foreign 
countries. 
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--Develop scientific and technical criteria for charac- 
teristics of civilian undersea facilities and plat- 
forms through the experience gained by using -wail- 
able habitats and submersibles. 

This program provides manned underwater support to NOAA 
research investigations on resource evaluation and manage- 
ment and environmental assessment. Underwater platforms are 
leased as required to sL.pport field research projects. On- 
site diver and submersible investigations support such pro- 
jects as studies of herring spawning off the New E'ngland 
coast and the mating and migratory behavior of deep water 
lobsters. 

Studies from ocean floor laboratories are supported to 
determine coral reef ecology and to establish the effects 
of pollutants on reef metabolism as an indicator of the 
health of 'he ocean environment. The ocean floor laboratories 
are also used to support marine scientist training in con- 
junction with the Sea Grant Program, provide fieLd verifica- 
tion of safer and more efficient diving excursion limits de- 
veloped jointly with the Navy, and provide a means of 
calibrating and extending the utility of in-situ (positioned) 
instrumentation. Research submersibles are used to ascer- 
tain the physical, chemical, and ecological effects of 
dumped wastes on the marine environment. 

Ocean dumpsite survey 
and monitoring 

The Marine Protection, Research, and Sanctuaries Act 
of i972 (Public Law 92-532) established a permit system to 
rcgula-ie ocean dumping, which is administered by EPA and 
COE. Under the act NOAA is responsible for monitoring and 
researching the effects of ocean dunping. 

The objectives of the program are (1) assessing the 
environmental effects of ocean dumping by conducting detailed 
baseline surveys and periodic monitoriny of dumpsites, (2) 
conducting surveys to describe possible alternate dumpsites, 
and (3) developing ths equipment, techniques, and analytical 
methods necessary to describe dumpsites and assess the en- 
vironmental effects of ocean dumping. 
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National Fnvironmental Satellite Service 

The National. EnVirOnmental Satellite Service operates 
satellite systems designed to obtain environmental data and 
analyzes and disseminates environmental information based on 
this data. Oceanographic information obtained from satellites 
is provided to other NOAA components and government agencies 
dealing in oceanographic activities and services. 

The objectives of the National Environmental Satellite 
Service program are 

--providing imagery of the entire earth and its environ- 
ment on a 24-hour basis including direct broadcast 
of this information to ground stations within radio 
range of the satellites: 

--obtaining qlobal measurements of environmental changes, 
such as temperature, moisture, radiation, and winds, 
needed for forecasting: 

--monitoring continuously the earth's surface, atmos- 
phere, and solar environment for disaster warning and 
also collecting data from remote platforms such as 
buoys, ships, aircraft, and balloons: and 

--providing satellite-derived information to operational 
users .nd developing practical techniques so that the 
users can apply this information in their programs. 

The ocean-related activities of the program are directed 
mainly &ward developing applications for remote sensing 
technology in five major aspects of the marine environment: 
ocean dynamics, ocean color, fisheries, coastal processes, 
and sea ice. Examples of these activities include (1) ob- 
taining sea surface temperature data from satellites for use in 
developing techniques for the selection of good fishing areas 
and in the study of fish migration, (2) applying remote sens- 
ing techniques for coastal marine water mass and circulation 
analysis in the New York Bight area, and (3) providing satel- 
lite-derived oceanographic data to the Navy for computing 
sonar ranges for antisubmarine warfare purposes and to the 
Coast Guard as ocean current detectors for input to its com- 
puterized search and rescue programs. 
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National Oceanographic Data Center 

The National Oceanographic Data Center is concerned with 
the development of a national marine data base, including 
the acquisition, processing, storage, and retrieval of marine 
data and information generated by domestic and foreign sources. 
The Center maintains liaison with Federal., State, academic, 
and industrial oceanographic activities. 

The Center provides oceanographic and selected marine 
climatological data, data products, and information to do- 
mestic and foreign marine science communities. It acts as an 
interface with ongoing and plannec! marine environmental 
programs to (1) establish data management practices, acquisi- 
tion procedures, and exchange channels, (2) acquire data 
program information, and (3) compile data base indexes. A 
major effort of the Cer,ter is to describe all existing envi- 
ronmental data bases from which services are available 
within the ;Jnited States 

Environmental data and information services 

This program is designed to provide information, prZ- _ 
marily through scientific and technical publications and 
bibliographic references, on available environmental data 
and results and applications of research and technology 
developments. It acquires, indexes, archives, and dissemi- 
nates scientific and technical publications, reports, and 
abstracts from various domestic and international sources 
of information. Its Environmental Data Index and Oceanic and 
Atmospheric Scientific Information System projects provide 
direct computer access and referral service to national and 
international sources of environmental data and information. 

, 
Xational Climatic Center 

The marine programs of the National Climatic Center are 
designed to (1) assemble, compile, and publish marine clima- 
tological summaries of the open ocean, coaOtal ar&s, and 
ports for use by mariners and airmen and provide summary 
data for the marine publications of other agencies, (2) sup- 
port the World Meteorological Org3nization's marine publics- 
tion program through contributions to international data 
exchange, and (3) acquire, process, archive, and disseminate 
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U.S. climatological data assembled from NOAA's National 
Weather Service, the DOD weather service, the research com- 
munity, <and volunteer weather observers. 

Biological investigations 

These investigations are performed for fish and shell- 
fish of commercial and recreational impo,tance to ,mderstand 
their basic life requirements and provide informaticn in 
support of proper allocation and management. In aadition, in- 
vestigations are performed on marine mammals and fish classi- 
fied as endangered so that such resources can be preserved 
and protected. 

Studies concerning fish and shellifish are Frformea tc 
determine such things as the factors which infl*lence produc- 
tion and abundance of fish populations, age and growth, dis- 
tribution, location of spawning areas, and migratory paths 

Marine mammal activity involves researching such things 
as growth and reproduction rates and behavior and population 
changes. Assessment and monitoring activities are performed 
to determine mortality rates and population sizes and trends. 
Efforts are also underway to develop fishing gear which will 
reduce the mortality of marine mammals inadvertently caught. 

Endangered specie-s activity involves (k:t reviewing the 
status of species already classified as endangered and de- 
termining tie potential for listing nzw speck, (2) deter- 
mining critical aspects of life cycles or habitat require- 
ments, and (3) establishing programs for their protection and 
rehabilitation. 

Marine resources monitorinq, 
assessment, and prediction 

The goal is to provide information on the status of ex- 
ploitable fishery resources for international and domestic 
fishery management. Specific objectives include obtaining 
information on the composition, extent, and condition of 
fishery resources; predicting the distribution, abundance, 
and availability of these resources; and preparing analyses 
adequate for policy decisions and management actions. 
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To accomplish these objectives surveys are conducted to 
(1) measure the distribution and abundance of fish eggs and 
larvae, (2) assess the distribution and abundance of juve- 
nile and adult fish and shellfish found on or near the ocean 
bottom (dexersal species) --such as haddock and shrimp--and 
(3) assess the distribution and abundance of fish which 
actively swim chroughou t water masses (pelagic species)-- 
such as tuna. in addition, fish catch analysis draws data 
from the above surveys and uses sport and commercial catch 
data and data obtained from other nToAA prograns for manage- 
ment purposes. 

Financial assistance 

Financial and management assistance is provided to im- 
prove the efficiency and productivity of the U.S. fishing 
fleet and promote the wise use of fish resources. 

'iThis is acconplished by (I) increasing the availability 
of private capital to finance the construction, reconstruction, - 
or reconditioning of fishing vessels by guaranteeing loans 
made by private lenders and through deferral of Federal tax, 
(2) providing direct Federal loans to improve the efficiency, . 

productivity, and/or safety of fishing vessels and encourage 
participation in underutilized fisheries, and (3) providing 
indemnification acainst the risk of seizure of high seas 
fishing fleets operating in international waters. 

Fish product and gear development 

The goals are to increase the productivity of the U.S. 
fishing industry, promote a larger flow of higher quality 
fishery products to the A:t'drfcan consumer, and conserve cer- 
tain protected fish specI.es under intensitre management. 

This will be accomplished by (1) increz.sing supplies of 
fishery products by developing underutilized fisheries, (2) 
developing the technology necessary to economically harvest 
underutilized species, (3) improving technology to reduce 
waste and costs in hart-sting, handling, and processing of 
popular fish species, 2nd (4) improving the qua_'ity and 
wholesomeness of all fishery products. 
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Activities include (1) developing new product processes 
and forms for underutilized species, (2) defining the nu- 
tritional value of fish and f'.shery products, (3) identify- 
ing and defining microconstituent problems, such as mercury 
concentrations in certain fish, (4) providing voluntary in- 
spection.services on a fee-for-service basis, and (5) re- 
searching, designing, and testing methods of harvesting 
underutjlized species. 

Statistical and economic services 

The objective is LO improve productivity within the 
harvesting, processing, and distribution sectors of the fish- 
ing industry and improve the ability of the consumer to 
better use seafood. 

The cbjcctive includes (I) insuring that an adequate 
data and informational base exists on commercial fishing 
and market activity and marine recreational fishing activity, 
(2) providing :.criodic analyses of economic trends and condi- 
tions in the industry's harvesting, processing, and marketing 
sectors and in international trade of fishery products, (3) 
providing analytical support on the economic implications 
of significant NOAA policy or program positions, <4) increas- 
ing consumer awareness through educational materials and 
demonstrations of the economical, nutritional, and high 
quality assects of fishery products, and (5) demonstrating 
the commercial feasibility of producing fish-protein concen- 
trate both domestically and abroad. 

Activities inzluJe (1) collecting, compiling, and pub- 
lishing data on such things as the volume and value of catch 
by species, region, and State as well as according to type 
of gear used to make the catch, (2) conducting ieasibility 
studies to determine the potential of underutilized species 
and Llsh-protein concentrate in domestic and foreign markets, 
(3) studies of market structure to assist in increasing 
market efficiency through mechanizing and quality control, 
and (4) studying the economic impact of alternative fishery 
management schemes both on the fishing industry 2nd the as- 
sociated communities involved. 

Aquaculture research 

The objectives are to (1) strengthen the U.S. domestic 
and international economic position in marine fisheries, 
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(2) maintain and/or increase the productivity and competi- 
tiveness of the U.S. fishing industry, and (3) caduct the 
R&D needed'to demonstrate to private industry the economic 
viability of aquaculture for certain fish species. 

The objectives include (1) providing the basic back- 
ground knowledge necessary to implement development of com- 
mercial aquaculture for marine shrimp, (2) removing the 
barriers currently limiting the profitability of aquaculture 
for freshwater shrimp, blue crab, mollusk, and catfish, (3) 
developing gravel incubation hatcheries for the new salmon 
ocean ranching industry, (4) accelerating the commercial 
viability of saltwater rearing of salmon, (5) increasing 
salmon production through use of thermal effluent waste, 
and (6) transferring the developing technology to industry. 

Activities include conducting studies of the nutritional 
requirements of marine and freshwater shrimp and blue crab; 
studying problems of disease and sexual maturation of marine 
shrimp: iir;jroving spawning, growing, and harvesting methods 
for catfish; and evaluating and refining rearing systems for 
salmon. 

Karine mammals 

The Marine Mammal Protection Act of 1972 (16 U.S.C. 
1361) establishes, with certain exceptions, a moratorium on 
the harvesting of marine mammals. 

The goal is to protect and conserve marine ma.nnals to 
maintain the hea.lth and stability of marine ecosystems. This 
Is to be done by (1) reducing marine mammal mortality con- 
nk-cted with commercial fishing operations, (2) establishing 
protective fishing regulations, and (3) implementing protec- 
tion and management programs. 

Activities include reviewing permit applications for 
catching the mammals, issuing permits, and conducting en- 
forcement and monitoring activities. 

Important research conducted to accomplish these goals 
includes the development of techniques to properly assess the 
status of stocks, determine population trends, and monitor 
the stocks and the development of new gear to reduce marine 
mammal mortality. 
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Snvironmental impact analyses 

Environmental impact analyses are performed to facili- 
tate decisions involving envirormental-economic trade-offs 
in marine areas. More specifically the objectives are to 
insure full, equitable consideratio:l of living marine, 
estuarine, inland commercial, and certain anadromous resources 
and their habitats in (1) Federal legislative, regulatory, 
and adjudication processes, (2) federally constructed, per- 
mitted, or licensed activities causing, ur which may cnuse, 
environmental alteratibns, and (3) Long-range planning 
activities. 

’ -\_ -_ : -. 

Activities include reviewing, commenting, and making 
recommendations on projects or programs which affect marine 
resources. Examples of these projects and programs are 
Federal legislation, procedures, guidelines, studies, 
standards and criteria and projects constructed and/or op- 
erated under Federal license or permit. Other activities in- 
c'ude (1) participating throughout the planning, construction, - 
and operation of federally constructed water resource de- 
velopment projects to insure the minimization and mitigation 
of damages to resources, (2) reviewing and commenting on en-' 
vironmental impact statements prepared by other Federal 
agencies on major projects affecting marine resources and, 
when requested, assisting in the preparation of these state- 
ments, and (3) participating in long-range pla,lning activi- 
ties such as coastal zone and comprehensive river basin 
planning. 

Anadromous fisheries restoration 
and enhancement 

The objective is to increase the supply of anadrcmous 
fish by using hatcheries, aquaculture, and habitat improve- 
ment. 

The objective includes (1) maintaining or increasing 
existing production levels of salmon and steelhead trout 
from hatcheries, (2) continuing fish ladder and screen op- 
erations to prevent loss of salmon and steelhead trout dur- 
ing migrations, and (3) determining what pollution abatement 
facilities will be needed to bring hatchery effluents into 
compliance with the Water Pollution Control Act (33 U.S.C. 
1151). 
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Activities include (1) constructing and operating 
hatcheries, fishways, and fish screens, (2) studying hatchery 
pollution problems fox abatement purposes, and (3) providing 
grants to States, universities, and other Jon-Federal organi- 
zations on a matching basis for enhancement and conservation 
of fish resources. 

Pribilof Islands 

The goals are to (I) manage the northern fur seal herd 
in accordance with the Interim Convention on Conservation of 
North Pacific Fur Seals and (2) provide, in conjunction with 
the Alasfca Native Land Claims Settlement Act, for the eco- 
nomic and social well being 0.. ( the Aleut natives until such 
time that they are self-sufficient. 

This is to be accomplished by (1) maintaining the fur 
seal herds at current levels and (2) providing employment to 
able-bodied native men to mair‘tain the local economy. 

State-Federal fisheries management 

The goal is to assist the States in creating a mechanism 
for cooperative Federal-State management of fisheries to re- 
solve the split jurisdiction and common property problems 
which restrict or endanger the ccntinuing use of fishery 
resources for the economic and social benefit of the Nation, F 

The objectives include (1) developing an effective sys 
tern and program policy that provides timely management 
action, (2) developing and promoting appropriate legislation 
that provides the necessary regulatory arlthority to effec- 
tively manage fisheries, and (3) developing and implemer,ting, 
on a rationaily devised priority basis, management plans that 
will restore and maintain fisheries of common State-Federal 
interest. 

Activities include developing uniform fishery manage- 
ment planning and implementation guidelines, and management 
plans for six fisheries have been developed in cooperation 
with the States. 
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Enforcement and surveillance 

A law enforcement and surve<llance capability exists for 
marine conservation. Objectives include (1) insuring ccm- 
pliance by foreign and domestic fishing vessels with the pro- 
visions of various international treaties and agreements 01 
domestic fisheries' statutes and regulations governing fish- 
ing activity and (2) providing information on foreign fish- 
ing fleet activity off the U.S. coasts needed for future 
international negotiations, 

Activities include working with the Coast Guard on its 
patrols of coastal and international waters and seizing 
foreign 8r.d domestic vessels suspected of violating laws 
and regulations. 

Ecological investigations 

The goal is to understand the impact of natural or man- 
induced changes in the marine environment on commercial fish 
stocks and their food chains. 

These investigaticns include (1) quantitatively describ- 
ing the composition and bioinass of components of resource 
food chains, types and rates of feeding- interactions in the 
resource food chains, and circulation of ocean currents which 
have an effect on the fishery resources in ocean areas, (2) 
determining seasonal and annual primary reproduction rates 
of fish species contributing to the total resource, (3) iden- 
tifying and modeling those water properties which signifi- 
cantly affect the distribution and abundance of fishery re- 
sources, and (4) determining the effects of petroleum pro- 
ducts, contaminants, and environmental stress on marine or- 
ganisms and of cycling of contaminants in an estuary. 

Activities include analyzing the stomach contents of 
fish species collected from resource assessment surveys and 
identifying and developing conceptual models of food-chain 
interactions from resource stomach analyses and zooplankton 
collections. Activities also include determining the (1) 
physiolog!cal and biochemical affects of petroleum products 
on marine organisms and the mechanisms of petroleum transport, 
(2) mutagenic (changes in cell forms) effect of cadmium, 
silver, copper, and ether heavy metals on molluskan (oysters, 
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clams, mussels, squid, etc.) larvae, and (3) effects of 
nitrogen supersaturation on juvenile salmon and thermal 
stress on Atlantic mackerel. 

Basic weather observations 

The goal is to obtain oceanic and atmospheric observa- 
tions in sufficient density, frequency, and quality to pro- 
vide a three-dimensional description of the state of the 
ocean-atmosphere system over the Northern Hemisphere and, to 
a lesser extent, over the giobe for use in prediction models. 

The goal is to be accompiished by expanding and improv- 
ing the collection of ocean and land surface environmental 
data and developing and implementing improved methods for 
remotely sensing the atmosphere and oceans by radar and 
satellite. 

Activities include making land surface, marine, :Ladar, 
and upper-air observations at frequent intervals and various 
locations and by different facilities such as ships, data - 
buoys, and coastal and offshore manned facilities. Such ob- 
servations include readings of barometric pressure, wind 
velocity, humidity, precipitation, and wird direction. Radar 
is important for tracking severe thunderstorms and heavy 
rains and detecting and measuring hurricanes and severe 
winter storms. 

Marine observation data is used for preparing forecasts 
and warnings for inland areas of the United States and, 
conversely, surface and upper-air data over inland States is 
needed for preparing warnings and forecasts for the oceans. 

Basic communications 

The goal is to provide a communications network for col- 
lecting and distributing data for use in the preparation of 
weather forecasts and "warnings and 'urnishing this data to 
processing offices so that timely forecasts and warnings can 
be made. 

Activities include maintaining and operating numerous 
circuits for transmitting the information collected to data 
processing offices. These circuits distribute radar infor- 
mation; severe weather warnings, hydrologic reports and 
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waznings, general weather information not available on 
regularly scheduled national networks, and graphic form in- 
formation such as charts and pictures. 

Basic I.eather analysis -- 
and prediction 

Weather and sea observations tzken daily by stations 
and ships throughout the world are transmitted to the National 
Ileteorological Center, Suitland, Maryland, where the data is 
put into mathematical models for prediction of the atmosphere 
and ocean at specified times in the future. Computers are 
used to perform the calculations. NOAA conducts continuing 
research aimed at developing more precise prediction mo6els, 

The three-dimensional state of the atmosphere is ana- 
lyzed several times daily as the starting point for forecasts 
and predictions. Primary emphasis is piaced on producing 
forecast guidance for 12 to 72 hours in the future. Field 
forecasters add t?leir knowledge of local conditions to come 
up with the forecasts. The National Meteorological Center 
also produces longer-range forecasts covering 3 to 5 days. 
A 30-day weather outlook, which gives expected departures 
from normal temperature and precipitation, is issued twica 
monthly. 

Public weather services 

The goal is to provide timely and accurate warnings, 
forecasts, and planning information to meet the needs of the 
general public. 

Improved services tc the public is to be accomplished 
by (1) developing new forecast techniques and models, (2) 
developing and implementing an automated field operations and 
services system to improve accessibility to weather informa- 
tion and warnings, and (3) improving dissemination of weather 
information through expansion of the NOAA Weather Wire Serv- 
ice, automatic telephone answering systems, the NOAA Weather 
Radio, and sable television. 

Activities include local offices preparing warnings and 
forecasts for their areas for flash floods, heavy rains, 
blizzards, heavy snow, cold waves, ice storms, hazardous 
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driving conditions, high winds, and sand storms. Warnings 
and forecasts are disseminated by radio, telephone, and 
cable and commercial television. 

Marine prediction services 

The goal is to provide timely and accurate warnings 
and forecasts of marine weather and conditions at sea to (1) 
insure the safety of lifs and property and (2) increase the 
efficiency of marine operations such as fishing, offshore 
drilling, and oil spill cleanup. In addition, improved pre- 
diction techniques are being developed. 

Activities include providing forecasts and warnings in 
Great Lakes and coastal water areas regarding severe storms 
and wind and ice conditions and tsunami warnings in the 
Pacific. 

Research is undertaken 20 imprcve the preciseness of 
storm and weather pattern descriptions. The research in- 
cludes (1) air-sea interaction studies to better understand 
the energy exchange processes involving heat, moisture, and 
momentum, (2) the effects of shoreline and bottom topography 
on storm surges, and (3) the relation of wind to wave gener- 
ation on the Great Lakes. 

Hurricane and tornado warning services 

The goals, to provide timely and accurate warnings of 
hurricanes and tornadoes and help communities prepare plans 
for responding to such warnings, include developing models 
that will reduce the error in the 24-hour predicted position 
of a hurricane while improving the prediction of hurricane 
intensity: developing hurricane prediction methods that will 
reduce by 50 percent the size of tornado watch areas: and 
improving the detection, tracking, and prediction of thunder- 
storms. 

Activities include preparing position, intensity, and 
movement analyses of hurricanes and issuing appropriate ad- 
visories to the general public and military. Hurricane re- 
search is conducted to improve techniques for predicting 
their formation, mction, intensity, and titructure. 
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Activities concerning tornadoes include issuing watches 
for severe thunderstorms and tornadoes at designated areas. 
warnings are also disseminated as a result of either actual 
sightings or radar indications. The warnings describe the 
location, area that could be affected, and the time covered. 

Community preparedness activities are also performed 
for the purpose of developing preventative and protective 
planning. 
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CHAPTER 3 

DEPARTMENT OF TRANSPORTATION 

CgAST GUARD - 

The Coast Guard's main mission is to insure the safety 
of life and property at sea and to enforce maritime laws and 
treaties, particularly as they relate to pollution prevention 
and fisheries conservation. 

The following table shows total appropriations and the 
portion related to marine science activities and oceanic 
affairs. 

Fiscal year 
1975 

1972 1973 1974 (note a) 
-----------(kZiiions)~ 

Total DOT 
appropriations $2,087.8 $2,343.1 b$5,520.5 $2,195.7 

Total Coast Guard 
appropriations $ 727.2 

Related to marine 
science activities and 
oceanic affairs: 

Search and rescue $193.0 
Aids to navigation 113.2 
Marine safety 39.6 
Marine environmental 

protection 38.7 
Ocean operations 77.6 
General and program 

support 96.9 
State boating safety 

assistance 3.3 
2olluticn fund 

Total $562.0 

$ 820.1 -- 

$186.9 $208.7 $239.6 
132.5 142.8 174.4 

48.5 48.6 54.8 

34.2 
119.5 

116.0 

4.5 

$642.1 -- 

Percent of funds for marine science 
activities and oceanic affairs 
to appropriations for: 

DOT 26.9 27.4 
Coast Guard 77.3 78.3 

$ 802.5 $ 913.2 

52.2 
79.0 

122.2 

3.5 
2.4 

$659.4 

56.3 
86.5 

132.6 

7.5 
10.0 

$761.7 -- -- 

11.9 34.7 
82.2 83.4 

?n this and following tables in this chapter, fiscal year 
1975 funds represent requested appropriations. 

b Estimated. 
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Search anderescue 

The purpose of this program is to minimize loss of life, 
in jury, and property damage by rendering aid to persons and 
property in distress on, over, and under the high seas and 
waters under U.S. jurisdiction. The following table shows 
the program funds for operating expenses: acquisition, 
construction, .and improvements: and R&D. 

Fiscal year 

1972 1973 1974 1975 

Operating expenses S15O.j $165.0 $192.6 $207.5 

Acquisition, construction, 
and improvements 40.8 21.0 15.3 29.5 

R&D 1.5 .9 .8 2.6 

Total $193.0 $239.6 $186.9, $208.7 -.- 

The Coast Guard is charged with rile responsibility to 
perform any and all acts necessary to rescue and aid per- 
sons and save property placed in jeopardy at sea due to 
marine and aircraft accidents, floods, and ice conditions. 
Coast Guard activities in this area fall under the national 
search and rescue plan and other agreements. Other respon- 
sibilities include icebreaking operations in domestic har- 
bors and waterways to facilitate the movement of water- 
borne commerce and assist in the prevention of flooding 
caused by ice accumulation. 

The acquisition, construction, and improvement funds 
are used for the construction of small search and rescue 
boats; procurement of medium-range surveillance aircraft 
for replacement purposes; and replacement, renovation, or 
construction of shore facilities, such as rescue stations 
and air stations, 
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Research projects undertaken in support of the search 
and rescue program include: 

--Icebreaking technology and supporting research: in- 
creasing the availability of the Nation's watezqays 
to maritime transportation by extending the naviga- 
tion season in ice-bound regions of the United States 
and assisting other Federal agencies, such as NOAA 
and COE, in the prevention of flooding caused by ice 
accumulation. Specific projects to be undertaken in 
fiscal year 1975 include the design completion of a 
full-scale mechanical ice cutter, operat'onal design 
completion of bubbler systems (hull friction reducing 
system for icebreakers), investigaticn of ice-flushing 
systems (channel clearing device), and development of 
an optional polar icebreaker routing system. Effec- 
tive May 1974 domestic icebreaking activities and 
polar operations (see p. 59) wore merged into a 
single program titled icebreaking operations. 

--Search and rescue vehicle cievelopment: providi.ng the - 
Coast Guard with experimental small, high-speed 
w,-.tcrcraft (air cushion vehicles, etc.) which can 
increase effectiveness of search and rescue anti law. 
enforcement missions at lower cost than existins craft. 

--Equipment and technique development: developing and 
evaluating new concepts and equipment to improve 
effiriency and safety in the performance of search 
and rescue; this includes helicopter wide-area 
illumizration prototype system tests for night searches, 
the testing and evaluation of ship-helicopter systems, 
and analysis of the rapid personnel recovery sk'stem. 

--Detection system: developing improved vessel identi- 
fication and location systems for use in search and 
rescue missions. 

--Command and control: providing improvements in .XRI- 
munication systems including area coverage, circuit 
quality, and reliability and capability to meet 
future growth requirements; also includes developing 
new communications equipment for Coast Guard ships 
and planes and obtaining the necessary data for a 
maritime satellite system. 
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Aids to naviqation 

This program is concerned with facilitating the safe 
and expeditious passage of marine traffic in coastal areas, 
inland waterways, and harbors through a system of audio- 
visual and electronic navigational aids. The Coast Guard 
establishes and maintains aids to navigation. These aids 
include licght structures, lightships, buoys, daybeacons, 
long-range slectronic aitis, short-range radiobeacons, and 
fog signals. This system of aids extends to the Western 
pacific, Arctic, Europe, and Kiddle East. The following 
table shows the program funds for operating expenses: 
acquisition, construction, and improvements; and R&J?. 

-e- Fiscal year 

1972 1973 lS74 1975 -- -- 

Operating expenses $100.7 $109.3 $119.7 $130.7 

Acquisition, construction, 
and Lnprovements 10.5 20.2 22.6 ~-2.6 

-;,o 3.0 .5 1.1 -- 

Total $112.2 $132.5 s142.S $174.4 

A network of manned and unmanned aids to navigation is 
maintained along our coasts and inland tsaterways through the 
use of tenders and shore facilities. Long-range electronic 
aid sts<ions are operated in the United States and abroad 
to serve the needs of the armed services an? ikt=rine and ai.r 
comme: :ce . In addition, administrative control is exercised 
over i:he construction, .\aintenance, and operation of bridges 
across the navigable waters of the Vnlted States to insure 
that navigation is not unreasonably interfered with. 

The acquisition, construction, and improvement funds 
are used for the procurement of 3ids to navigation boats, 
construction of replacement inland construction tenders, 
renovation and improvement of severa:? buoy tenders, and 
modernization of outdated vessel communications equipment 
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on buoy tenders, the construction and renovation of Coast 
Guard bases, and establishment of navigation facilities such 
as lighthouses. In additicn, these funds are used to estab- 
lish new and improve existing waterway aids to navigation, 
continuing the lighthouse automation and modernization pro- 
9-b and replacing equipment for long-range electronic 
aid stations. 

R&D projects undertaken to support the program include: 

--Advanced Javaid (navigational aid) technology: devel- 
oping an all-weather precision navigation system to 
permit mariners to operate during darkness and periods 
of low visibility with the same accuracy as during 
clear daylight. 

--Buoy systems development: using new materials and 
designs to achieve lightweight, easily maintained 
buoys and moorings which can be serviced by fewer 
and snaller vessels and developing long-life 
subsystems, including nonpolluting and efficient 
pCK"er sources, lamps, sound signals, colorants, 
coatings, and moorings. 

Marine safety 

The objective here is to minimize, through prevention, 
the risk of loss of life, personal injury, property loss or 
damage, and damL, -me to the marine environment which is associ- 
ated wizh vessels or facilities engaged in commerc'ial, 
scientific, or exploratory activities. The table below 
shows the program funds for operating expenses and F&D. 

Fiscal year 

1972 1973 1974 1975 

Operating expenses $38.7 $46.5 $45.8 $51.7 

9 1.7 A- 2.8 3.1 

Totak $39.6 $48,5 $48.6 $54.8 --- 

54 

! 
-. 



The Coast Guard insures'compfiance with Federal stat- 
utes and regulations pertaining to the merchant marine in- 
dustry by (1) reviewing p lans and specifications' for the 
construction or a3teration of merchant vessels, (2) periodic 
inspections, (3) licensing and documenting vessels, (4) con- 
ducting marine casualty investigations, and (5) setting 
standards;procedures, and practices under which merchant 
marine personnel are licensed and regulated. It also par- 
ticipates with the Coast Guard Auxiliary and State and local 
agencies in carr-ing out a boating safety program. 

Research projects undertaken to support the Coast 
Guard's marine safety objective are shown below. 

--Boating safety: identifying specific problems 
affecting safety and developing solutions to those 
problems through improved engineering standards, 
educational programs, and demonstration hardware. 

--Vessel safety technology: providing technical knowl- 
edge needed to support the establishment of regula- 
tions and their effective enforcement, including the 
areas of collisions and groundings, structural 
failure, capsizing and foundering, fire and explo- 
sions, and crew-passenger safety. 

--Cargo safety technology: supporting the establish- 
ment and enforcement of regulations pertaining to 
handling and stowing cargoes to reduce accidents and 
casualties. 

Marine environmental protection 
. 

Program funds for operating expenses; acquisition, 
corstruction, and improvements: and R&D are presented in 
the folio9ing table. 

- 
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. Fiscal year - 

1972 1973 1974 1975 -- 

----------fmiflions)- 

Operating expenses $24.7 $25.1 $32.3 $40.2 

Acquisition, construction, 
and improvements 10.8 3.3 12.1 9.8 

3.2 5.8 6.8 6.3 --- 

Total $38.7 $34.2 $52.2 $56.3 
---- 

The Coast G:‘;ard's efforts in this area are directed at 
preventing damage to the marine environment from intentional 
and unintentional acts and enhancing environmental quality. 
Other efforts are aimed at safeguarding and securing U.S. 
ports and waterways against environmental harm, accidental 
or intentional loss, and damage or injury--thus improving 
the economic use of ports and waterways while insuring their 
availability in time of national emergency. 

The acquisition, construction, and improvement funds 
are used for the procurement of boats for port safety and 
harbor pollution patrols, alteration of Coast Guard vessels 
to eliminate the discharge of oily and nonoily wastes into 
U.S. waters, and contruction of a vessel traffic system. 

R&D programs in support of this program cover control 
and removal of pollutants, surveillance and regulatory 
activities, and environmental observation and prediction. 

The following research projects have been undertaken 
in connection with the control and removal of pol.lutants: 

--Pollution spill response: providing efficient, 
effective action to minimize oil and hazardous sub- 
stance spills into navigable waters or adjacent high 
seas by developing containment and removaL systems 
capable of rapid deployment and operation under 
various environmenta:. conditions and fostering 
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development of private spill-response capability by 
industry. These systems include midrange barriers 
for semiprotected waters (floating booms, some of 
which can be air dropped), high seas and tank oil 
tests of prototype recovery systems, special tech- 
niques required to handle oil pollution in Arctic 
regions, midcurrent and fast-current oil control 
systems, and high-speed oil pollution equipment 
delivery systems. 

--Pollution abatement systems: reducing or eliminating 
water pollution from Coast Guard vessels and shore 
stations by developing treatment for oily waste water, 
treatment for sanitary waste water, and solid waste 
management systems and reducing or eliminating air 
pollution from Coast Guard facilities by developing 
exhaust gas control and monitoring devices. 

--Vessel traffic systems: providing port safety and 
security by preventing damage and sabotage to U.S. 
port facilities, including piers, warehouses, and 
bridges, and protecting the environment from damage 
due to vessel collisions or groundings by prxiding 
navigation position fixes and traffic conflict in- 
forlmation to mariners. 

--Vessel poLlution abatement systems: funds amounting 
to $3.3 million were used to purchase this system 
which is employed when a tanker collides or goes 
aground: under the system large sausage-like bags 
with pumps are used to transfer the remaining cargo 
from the vessel and reduce the amount of pollutant 
released to the sea, The transferred cargo is then 
loaded into tanks on other vessels or ashore. 

Under its surveillance and regulatory activities, 
the Coast Guard has an R&D pL'oject of pollution prevention 
and enforcement. The project's objectives are to (1) 
improve the Coast Guard's capability for detecting from air- 
borne and positioned platforms pollution law violations bv 
developing improved all-weather means of detecting, identi- 
Wing , and quantifying discharges of oil and hazardous pol- 
luting substances, (2) provide scientific data for techniques 
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to determine the impact of pollutants on waters, and (3) de- 
velop devices to assist and determine the effectiveness of 
cleanup operations. 

The Coast G!' .1-d's effort in env'ronmental observation 
and prediction als: includes the acquiring, processing, and 
disseminating of marine science data concerning the environ- 
ment. This includes (I) using vessels and planes for gather- 
ing data to develop successful current prediction models, 
(2) using a percentage of funds for processing environmental 

data, qua'ity control, and Instrument calibration, and data 
bucy support, and (3) entering into cooperative services with 
other agencies and educational institutions. Cooperative 
services with other agencies and educational institutions al- 
low them to make observations using Coast Guard multimission 
vessels, aircraft, and shore facilities. In addition, the 
Coast Guard provides the full-time vessel support to NOAA's 
Data Buoy Center. 

Ocean operations -- 

Included in this category are the operation of ocean 
weather stations, polar operations and oceanographic activ- 
ities, and offshore law enforcement. The table below shows 
the program funds for operating expenses; acquisition, con- 
struction, and improvements: and R&D. 

Fiscc;l year 

1972 1573 1974 1975 

------------(millions) 

Operating expenses $67.6 $ 81.0 $72.8 $78.1 

Acquisition, construction, 
and improvements 

9.5 38.2 6.2 8.4 

R&D 5 A 3 A -- 

Total $77.6 5119.5 $79.0 $86.5 
-- 
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Oceanographic research undertaken includes (1) conduct- 
ing the International Ice Patrol, which tracks icebergs in 
the shipping lanes and warns mariners of iceberg locations 
and proba?le drifts, (2) improving marine environmental mea- 
surement and prediction in furtherance of all Coast Guard 
programs which would encompass measuring various ocean param- 
eter s, such as temperature, salinity, oxygen, currents, wave 
heights, shifts in polar area ice masses, and drift of sur- 
vivors in a disabled vessel, craft, or life jacket, and (3) 
assisting other Government agencies and non-Federal scientif- 
ic organizations in support of national marine science ob- 
jectives, such as providing DOD a1.d NSF with icebreakers for 
poiar research and observation data to the Navy for anti- 
submarine warfare purposes and to NOAA for weather forecast- 
ing. 

In addition, under the polar operations program, ice- 
breaking services are provided in support of domestic marine 
commerce and military operations and scientific data is col- 
lected to enhance understanding of the polar regions. 

Also included is enforcement of international agreements 
and Feaeral laws, exctpt those related to pollution, traffic 
contrvl, and port and vessel safety. For example, enforce- 
ment of fishery treaties involves protecting and preserving 
natural fish resources and national interests in territorial 
waters, the contiguous fisheries zone, international agree- 
ment areas, =lnd other s,pecial interest areas of the high 
seas. Coast Guard patrols enforce laws and monitor inter- 
national agreement areas to insure compliance of all parties 
with established regulations. 

The acquisition, construct!on, and improvement funds are 
used for replacement of radio-teletype communications equip- 
ment for icebreakers, modernization of communications equip- 
ment on medi*um endurance cutters, and re-Lngining of several 
icebreakers to extend service life. 

R&D projects undertaken to support the program incl-lded 
(I) feasibility tests concerned with adopting side-looking 
airborne radar for use in the International Ice Patrol and 
(2) research into icebreaker hull coatings to reduce ice friction. 

2’ ,, 
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General and proqram support 

The following table shows the program funds for oper- 
ating expenses: acquisition, construction, and improvements: 
and R&D. 

Fiscal year 

1972 1973 1974 1975 

(millions) 

Operating expenses $76.8 $ 94.1 $ 99.7 $110.7 

Acquisition, construction, 
and improvements 17.9 18.9 19.3 18.1 

R&D 2.2 -3.0 3.2 3.8 

Total $96.9 $116.0 $122.2 $132.6 

The operating expenses include the co:t of operating the 
training stations, supply facilities, communications services, 
and nonoperational services at headquarters and district of- 
fices which provide overall direction and support of all Coast 
Guard programs. 

The acquisition, construction, and improvement funds are 
used for the construction, purchase, renovation, and expan- 
sion of Coast Guard facilities not included snder any of the 
previous categories. 

The R653 funds are used to provide for administrative and 
project management research person,lel at headquarters and for 
the operation, maintenance, and personnel costs of laboratory 
facilities. 

State boating safety assistance 

Financial assistance, as authorized by the Federal Boat 
Safety Act of 1971 (46 U.S.C. 14741, is provided State boat- 
ing safety programs. This ac provides for a coordinated 
nat onal boating safety program to improve boating safety and 
fos.er greater development, use, and enjoyment of all U.S. 
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waters by encouraging and assisting participation by the 
States, the boating industry, and the boating public in de- 
velopment of more comprehensive boating safety programs. 

Pollution fund 

The fund was established to insure immediate cleanup of 
oil or other hazardous polluting substances spilled into the 
navigable waters of the United States, adjoining shorelines, 
or waters of the contiguous zone. The fund will be used when 
a spill occurs and the owner or operator of a vessel, an on- 
shore facility, or an offshore i'acility does not provide 
immediate cleanup with his own reso,:rces. Expenditures from 
the fund are to be reimbursed by the owner or operator re- 
sponsible for the spill. 

OFFICE CF PIPELINE SAFETY 

The Office of Pipeline Safety is under the direction of 
DOT's Assistant Secretary :iOr Environment, Safety, and Con- 
sumer Affairs. One of the Office.'s responsibilities is to 
establish and enforce standards necessary to insure safe 
construction and operation of offshore pipelines used to 
transport hazardous materials, such as natural gas, petroleum, 
and petroleum products, to shore facilities. 

The Office's offshore activities in fiscal years 1972 
through 1974 have consisted principally of conducting studies 
needed to publish safety regulations. The studies were con- 
tinued in fiscal year 1975. 

No offshore enforcement functions have been performed, 
but plans have been made to substantially increase the en- 
forcement staff with a view toward potential expansion of 
offshore ges and oil drillings and establishment of deep- 
water ports. In addition to the Office's existing field of- 
fice in HOUStGn, Texas, the Office plans to create and staff 
additional field offices in P,tlanta, Georgia: Kansas City, 
Missouri ; Philadelphia, Pennsylvania: and San Francisco, 
California. 

The Office does not recieve direct appropriations to 
carry out its offshore responsibilities. An official of the 
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Office estimated that less than $100,000 was spent by xhe 
Office f& offshore activities in each of fiscal years 197% 
through 1974, and this would also be true for fiscal year 
1975. 
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CHAPTER 4 -- 

DEPARTIENT OF DEFENSE 

/ 
/  

/  

Four DOD agencies--the Navy, D,HA, CARPA, and COE--con- 
duct programs in the area.- 5 of marine science activities and 
oceanic affairs. The programs conducted by the Ravy, DMA, 
and DARPA are oriented to support DOD's national security mis- 
sion. In many instances &e results of this work are appli- 
cable to nonmilitary efforts in the oceans and are avallabLe 
for dissemination to other Government departments and agen- 
cies and private institutions ard users. The ocean-related 
programs of COE are of a nonmilitary nature. 

The table below compares total DCD appropriations (ex- 
clusive of the Military Assistance Program) with the funds 
aliocated by Navy, DMA, DARPA, and COE to the programs in- 
cluded in the annual report to the President and the Congress 
on Federal agencies' participation in the field of marine 
sciences. 

Fiscal year 

1972 1973 1974 
(miilions) 

1975 - 
(note a) 

Total DOD tppro- 
priations $76,654.2 $79,840-O $83,072.0 

Allocated by: 

Navy $211.7 $173.9 $188.8 

D&II (note b) 20.9 23.2 

DARPA 18.6 17.6 13.3 

COE 23.4 33.7 28.2 35.0 

Total 2253.7 3246.1 S253.5 $258.2 
Percent allocated tc1 (cl (c: (cl 

283,301.5 

$185.6 

27.0 

10.6 

/ 

aIn this ancf following tables in this chapter, fiscal year 

b 
1975 funds represent requested appropriations. 
DHA did not become operational uiltii July 1, 1972. Funds 
shown for Fiscal year 1973 are actual cbl?gations. 

=Less than 1 percent. 
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DEPARTMENT OF THE NAVY 

on ?iugusi 19, 1966, the Secretary of the Navy issued in- 
structions {SECNAV Instruction 5430.79) which defined the 
Navy's cceanographic program as 

‘1-k SC *that body of science, technology, engineering, 
operations, and the personnel and faciiities as- 
sociated with each, which is essential primarily to 
explore and to lay the basis for expioitation of the 
ocean and its boundaries for Naval applications to 
enhance security and support other national objec- 
tives." 

The Navy's oceanographic program, rather than being the 
title of a separately identifiable program, is the descrip- 
ticn given to a congiomeration of individual tasks, projects, 
and support operations --exceeding 200 in number--accumulatea 
for the purLDose of intra-Navy monitoring and coordinating 
and reporting in the ann.ual report to the President and the 
Congress on Federai agencies' participation in the field of 
marine sciences. Funds fcr these tasks, projects, and sup- 
port operations are spread throughout the fuii range of the 
various Navy appropriations. As a resuit the Navy's oceano- 
graphic progr am budget is not reviewable at any levei above 
the Chief of Naval Operations. Further, the Navy's oceano- 
graphic program funding k’Je1 increases or decreases not be- 
cause of a conscious decision to that effect but rather in 
response to the generai fiscal climate concerning the Navy's 
totai funding levei. 

In generai, the Navy's oceanographic program includes: 

--oceanographic operations: the coilection, analysis, 
and publication of ocean environmentai data, oceano- 
graphic environmentai prediction services, and re- 
lated activities. 

--Ocean science: b&D undertaken to advance the Navy's 
knowledge of the physical, geologtcal, chemical, and 
bioiogical nature of the oceans. 

--Ocean engineering: R&D undertaken to increase the 
Navy's capability to conduct search, location, and 
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rescue and salvage 0peratior.s; conslruct, maintain, 
and,repair undemxter emplacements; and conduct diving 
operations in the ocean. 

Not included as part of the Navy's oceanographic program 
are fleet resources and programs empioyed in day-to-day naval 
operations. 

Totai Navy appropriations and the portion ailocated to 
its oceanographic program are shown below. 

Fiscal vear 

1972 lo73 L 1974 1975 

(millions) 

Total appropria- 
tions (note a) 520,983-g $22,724.3 $23,136.2 $26,496.7 

Allocated to 
Navy's oceano- 

graphic pro- 
gram: 

Oceano- 
graphic 
opera- 
tions $ 97.0 $ 75.8 $ 82.1 

Ocean 
science 65.-' 60.0 61.5 

Ocean engi- 
neering 49.0 38.1 45.2 38.0 

Total $211.7 $173.9 $188.8 $195.6 

$ 85.9 

61.7 

Percent of total 
Navy appropri- 
ations allo- 
cated to its 
oceanographic 
program 1 lb) (b) 

aDoes not include appropriations. for the Marine Corps. 
bLess t!>an 1 percent. 
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Ocoanceranhic operations 

Oceanographic operations include the collection, analy- 
sis, and publication of ocean environmental data: prediction 
of ocean environmental conditions; training and education of 
miiitary at~ci civilian personnel Sn oceanography and the ma- 
rine 3slences: and funding the related capital investment. 

The foilowing table shows appropriations alloxted to 
oceanographic operations. 

Fiscal vear 

1972 1973 1974 1975 

---(millions)- 

Deep ocean bathymetry su~?~.-ys $ 9.6 

Coastal hydrography surveys 4.1 

Undersea surveillance surveys 8.3 

Tactical systems sur;reys 3.2 

Analysis and publication of 
survey results and other data 53.7 

Environmental prediction serv- 
ices 9.7 

Training and education 4.1 

Capital investment 

Total $97.0 

Deep ocean bathymetry survevs 

$12.5 

5.7 

8.0 

3.2 

30.9 

9.6 

2.1 

3.8 

575.8 

The program goal is +.o provide for fleet neec?s in s?C'lce 

$ '14.2 $ 16.8 

5 . I. 7.2 .- 

8.9 

4.6 

32.1 

10.1 

2.0 

35 -A 

$82.;. 

9.7 

5.3 

30.2 

10.0 

2.0 

4-i 

$85.5. 

positioning and weapon system accuracy. Geodeti: and baihy- 
metric data is collected worldwide in the deep rcean to pro- 
vide :ior the safe navigation of the fleet, partic'llarly the 
strategic submarine fc-ce. Data collected is provided to DMA 
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for publication and distribution. The data collected is also 
available for dissemination to the civilian maritime f'leel., 

In addition, develcpment of a prototype system to ad- 
vance the state of the art in deep ocean precise bottom sur- 
veys is underway. 

Coastal hydrography surveys 

Hydrographic data is collected in foreign coastal waters 
tc satisfy defense reqnirzments for cxnbat and amphiiiious 
charts and provide for the safe navigation of tI.e military 
and civilian maritiixe fleets. D:YA publishes and distributes 
tko data collected. No U.S. coastal wLters are surveyed by 
the Navy. This responsibility rests with NOAA. 

Undersea surveillance SLLKV~JS 

These surveys provide data on the geophysical character 
of the ocean as it affects the operation of naval weapon 
systems and data which C.-in be used to determine the precise 
geodetic positioning for defense systems. Specific efforts 
ur,dertaken include 

--providing bathymetric and geophysical measuremerts 
nxessary for the installation of undersea acous.:ic 
surveillance systems; 

--Froviding gravity measurements for the safe naviga- 
tion of the combat fleet and for weapon system ac- 
cdracy 

--observing zwcial missicn doppler satellite tracking 
data for earth gravitational field nleasurements;l 

--determining the precise positioning of navigaticnal 
aid installations and ground tr.Ch of nautical charts 
through geodetic surveys: 

--prcviding for nautical chart variation through air- 
craft geor,tagneF.ic surveys; 

1 Al+llough this data is furnished IMA f#Jir its satellite geo- 
physics program, DMA does not consider that program as part 
of the annual repor". to the President arid the Congress. 
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--providing rragnetic data to the DOD world magnetic 
data librar:* for use by Government, private, and in- 
stitutional interests: and 

--conSxctiz7 joint coastal surveys with foreign nations. 

Tactical SySi2TS sur:'eys 

In t?ese slzrveys environmental data is collected on the 
water col*LLTLn. an3. cn zhe cozpcsition of the ocean floor and 
its sub--bottom as the.,* . relate to the performance of opera- 
tional sonar and s.;rceillance systems. The data is compiled 
into atlas or CT-art- for- -i . . . a.?d provided to fleet operators and 
planners to assist t?.-err~ .Ln determining the influence the 
ocean ezv:ron.~ent xi11 hasTe on xarfare syste.ms and how this 
influence :Cill :-ar*; qeeqrapkically. ~yxific products de- 
veloped i::cl;le acc.;stic static? brochures, antisubmarine 
xarfare nredicz2c.l area cY.arts, a2-J .3xne xarfar? pilots 
(p.Jblicarion ?rc-:iding environmen.tal data for use by zi-e 
;+arfare forces;, 

--_. '-ational Intelligence Studies, which terminates in 
fiscal >-ear lQ75, 

--long-range ice forecasts to support polar operations, 

--envircnxnzal planning guides to be used in evaluating 
the enuircxental impact of planned future Navy 
prograris, and 

--s-xcial forecasts and studies to meet the one-time 
needs of special cperatlons. 

Environmenttl prediclion services 

Cver 50 percent 9 the effort in this area is devoted 
to collecting and a;.al;lzina oceanograpi-xic data, such as on 
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the ocean thermal structure, and providing forecasts of 
widerwater acoustic conditions to support sonar and surveil- 
lance system operations. 

Also included are -fforts to improve prediction tech- 
niques and capabilities, such as wave forecasting, and to 
develcp a shipboard prediction capability for tactical pur- 
poses. In additicy- included under the program are the 
ogerational costs of two aircraft. One of tie aircraft con- 
ducts observations of Arctic ice conditions to provide data 
in support of ice forecastii-,g for resupply operations. The 
other aircraft serves as a platform from which to make ob- 
servations of oceanographic conditions for use in develop- 
ing air deployable (dropped i'rom aircraft) or airborne 
oceanographic sensors. 

Training and education - 

This category includes efforts to es ablish and main- 
tain a cadre of military and civilian personnel with ad- 
vanced education in oceanography. Selected naval officers 
are assigned to attend the Navy Postgraduate School at 
:.ionterey, California, to major in oceanography or to attend 
civilian institutions for advanced degrees in oceanography 
and related fieids. Federal civilian employees may apply 
and be selected to attend civilian instituti0n.s for advanced 
training. In addition, JSavy enlisted personnel who have jobs 
as sonar technicians or aerographer mates receive some 
training in oceanography at military service schools. 

Capital investment 

Xost of the funds made available ar'c for shipboard 
survey equipment modification and re,?.acement. 

Ocean science 

R&D in this area is conducted to obtain knowledge about 
selected environmental parameters--in underwater acoustics, 
physical oceanography, geology and geophysics, chemical 
oceanogray=hy, biological oceanography, and enginer?ring re- 
search --to enabie the design, evaluation, a';d optimum use 
of Ilava systems (see app. IIT) for a variety of military 
missions. More than 80 Fercent of the effort in ocean science 
is devote-l to developing an effective antisubmarine capability. 

/ 
i 

69 



. . . 

The %oiiowing i~able shops appropriations allocated to 
ocean science activities. 

Fiscal year 

Underwater acoustics 

Physical oceanography 

Geology and geophysics 

Chemical oceanography 

Biological oceanography 

Engineering research 

Total 

Underwater acoustics 

1972 1973 1974 1975 

-----------(millions>-. 

$25.7 $24.3 $25.3 $25.5 

20.7 19.0 19.3 19.3 

9.3 8.5 8.6 8.6 

2.2 2.0 2.0 2.0 

3.7 3.4 3.4 3.4 

3.1 2.8 2.9 2.9 - P - 

$65.7 $60.0 $61.5 ScJi.7 - - - -- ---- 

Within the ocean, sound remains the only practical means 
of transmitting or receiving information beyond a few hundred 
feet. Research concerned with sound transmission (propaga- 
tion) loss is directed to identifying and evaluating the paths 
by which sound travels from a source to a receiver. A com- 
bined theoretical and experimental effort is underway to 
understand these sound paths through experiments at sea and 
computer siaulatlons. 

Computer models-- simulations that have been validated 
by actual at-sea measurements --enable the Navy to predict 
environmental effects on system performance without actually 
having to visit the ocean sites. This is accomplished by 
varying the input parameters to the computer. With the costs 
of going to sea increasing rapidly, the development and use 
of computer models is a key part of ocean science activities. 
The most important computer models in uc,e or being developed 
are those which pertain to sound propagation. 
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Another important area of study in underwater acoustics 
is ambient (background) noise. Because sonar systems must 
detect a target signal against a background of oceanic noise, 
it is necessary that the noise field be as well understood 
as transmission phenomena. Present investigations are con- 
cerned with identifying possible noise sources, measuring 
their strength, and statistically describing their fluctua- 
tion in time. :aeasurements of ambient noise as a function 
of depth and horizontal and vertical directionality are other 
important aspects considered. Computer models for predict- 
ing ambient noise are also being developed and tested. 

Physical oceanography 

Physical oceanography is concerned with the physical 
processes of the ocean and their direct and indirect effects 
on naval operations. To understand, exploit, and predict the 
capabilities of these processes, the Navy needs to under- 
stand the structure of the sound speed profile in the ocean 
from surface to bottom, temporal and spatial (time and 
space) variability of the structure, nature of the surface 
and bottom, and effect of these on sound. 

The Navy's efforts in pilysical oceanography are directed 
at describing, measuring, and r>odeling the ocean's physical 
phenomena, which include currents and waves, mass and energy 
axchange between the atmosphere and ocean surface (air-sea 
interaction) and within the water column, and coastal and in- 
shore processes. This work interfaces with the Navy's efforts 
in chemical and biological oceanography. 

The Navy's study of the air-sea interaction process con- 
stitutes a major part of its efforts in the physical ocear- 
ography area. Specifically this study is directed to under- 
standing and describing the physical and chemical processes 
of energy exchange through the sea surface, determining air- 
sea exchange rates, and understanding the influences of the 
atmosphere upon the sea and the sea upon the atmosphere to 
make accurate predictions. This information is needed by the 
Navy because the complex interaction between the sea and 
atmosphere frequently dominates near-surface antisubmarine 
warfare. In this connection waves generated by the wind 
stir Lhe near-surface waters and alter their sound speed 
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structure. The same wind sets the surface warer in motion as 
a wind-driven surface cur,E. --nt and the waves scatter sound at 
the surface. 

In addition, instruments and techniques are being de- 
veloped to better measure and assess oceanographic param- 
eters, such as currents, waves, temperatures, and densities. 
WmerLcal modeling for weather prediction; Arctic ice drift: 
and oceanographic phenomena, such as general ocean circula- 
tion, are also being rcudicd. 

Geology and geophysics 

In this area the Navy is studying the structure and 
properties of the sea floor, oceanic crust, and upper mantle: 
natural processes active there (ocean floor effects); and 
variations in the earth's gravitational and magnetic fields. 
Obtaining this information involves the development of 
scientific methods a..d instruments, sampling tec:?niqes, and 
methods of analyzing and interpreting data. 

Pi'ith these tools the !;avy can acquire the information 
which it needs to fr:lfill r.ew deveiop.zcntal system require- 
ments and improve geological and geophysical surveying cap- 
abilities, ocean -bottom engineering, magnetic anomaiy detec- 
tion (identifying the cause of changes i.7 magnetic proper- 
ties of t'ne earth's crust), inertial navigation, and charting. 

CIemical oceanographyf 

Research in chemical oceanography is directed at under- 
standing the conirols and mechanisms giving rise to and 
maintaining the chemical characteristics of the ocean environ- 
ment and properties of natural chemical balance. This infor- 
mation is needed by the :;avy to solve the diverse operational 
problems with which it is faced. 

Specific studies undertaken concern organic and inorganic 
chemical composition, geochemistry, trace element chemistry, 
physical chemistry, radioactive isotope chemistry, and the 
exchange of chemicais at the air-sea interface. The results 
of these studies will not only have a direct bearing on 
specific problems, bllt the understanding gained on the 

72 



,’ ,;‘- _,, /-- I / 
‘/ /- 

chemicaiaprocesses occurring in the marine environment will 
contribute significantly to solving chemically related prob- 
lems which will arise in the future. 

Biological oceanography 

The biology and ecology of marine organisms are of 
interest to the Navy in connection with the fouling and de- 
terioration of equipment and their effect on the activities 
of underwater swimmers. Knowledge of the nature of marine 
organisms, their physiology and seasonal and geographic 
distribution, and means for their control are needed to pre- 
diet and prevent or minimize their adverse effects on Navy 
operations. 

As a result of its investigaticns, the Navy can now 
predict the kinds of infestations which will occur in waters 
of known properties and particular geographic regions. Wtirld- 
wide collections are being made of marine boring and fouling 
organisms and their characteristics are being studied and 
catalogued. 

A major effort being undertaken concerns the acoustical 
properties and behavior of marine organisms which actively 
or passively alter the operational efficiency of the Navy's 
acoustic signal emissions. The passive components are large 
mammals, schools of fish, and plankton that scatter sound 
and thus appear as false targets or background reverbera- 
tion or lessen the intensity of the acoustic signal. 

Another effort is directed at recording and analyzing 
sounds produced by marine animals and their geographic and 
temporal distribution and behavior as it relates to sound 
production, Recently a 15-year study on sounds made by 206 
fish species along the U.S. Atlantic coast and in the Carib- 
bean Islands was published. 

Research is also being done on hoti to protect naval 
personnel against attacks from predatory sea animals. 
Specifically the research is directed to determining how 
to avoid needless exposure to danger, escape an attack or 
threatened attack, and drive away the predators. 

/ 
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Engineering research 

The enrkeering research that is performed is generally 
directed to Improving the Navy's capability in the ocean 
science area, although, in many instances, the results of the 
research may be used to improve the operational capabilities 
of the fleet. Efforts undertaken include 

--developing minimum size, maximurn strength, corrosion- 
free deep ocean rigging: 

--increasing the sensitivit.y and aerial coverage of 
optical, magnetic, and acoustic sensors: and 

--decreasing biological fouling of equipnent subjected 
to long-term underwater esposure. 

Ocean engineering 

i&D in this area is directed to developing the systems 
and enginlzering technology necessary to increase the Navy's 
capability to conduct operatig.-ls at c.ny depth in any ocean. 

T:?e following table shows appropriations allocated to 
ocean engineering activities. 

Fiscal year 

1972 1973 1374 - 1975 

----------(milljons)- 

Rescue 

Salvage 

Diving equipment 

Generat? applications 

Capital investment 

Total 

74 

$13.7 

.8 

8.2 

23.9 

2.4 

$49.0 

$ 7.6 $ 5.8 $ 3.6 

-9 1.0 1.7 

10.4 10.5 11.3 

16.5 18.4 21.4 

2.7 9.5 - - - 

$38.1 $45.2 $38.0 
== -- - - 

BEST 
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Rescue 

?'he Navy is directing its efforts in this area to de- 
velopi!lg a capability to rescue personnel from disabled com- 
bat submarines. The major emphasis has been on designing, 
constructing, and testing a deep-submergence rescue vehic!.e. 
1n this regard such items as motor controllers, electrical 
distribution systems, buoyancy materials, and hull penetra- 
tors require extensive development and testing. 

The deep-submergence rescue vehicle has been designed to 
be transported by aircraft, combat submarine, or a salvage- 
rescue ship. Upon arrival at the rescue site, it descends 
as many times as necessary to mate with the distressed sub- 
marine and rescue trapped personnel. 

Except for one research subLmersibie, the operational 
costs of submersibles are not reported as part of the Navy's 
oceanographic program. 

Salvage 

The emphasis in this area is on developing the systems 
and techniques to recover objects of military interest or 
economic value from the ocean floor. One of the Navy's proj- 
ects in this area is directed at developing a system for 
recovering large objects from continental shelf depths. The 
system will include large 3ontoonr capable of lifting lCO- 
ton objects. Other work has inciudc?d the development of pon- 
toon propulsion motors and techniqul?s for controlling the 
ascent of the item being recovered. This project is nearing 
completion. 

Another project involves developing the capability to 
salvage smaller objects (5 to 15 tons) from depths of 20,000 
feet. Initiation of the project was delayed until fiscal 
year 1374 to permit application of the technology that was 
developed for the shallow-water salvage project. Initial ef- 
forts have been directed to designing and fabricating a small 
lift pontoon. 

In addition, the Navy has developed a device--referred 
to as an acoustic transponder-- ror use in searching for lost 
objects. This device will be attached to certain weapons and 
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equipment: such as nucl.ear bombs, which, if lost, will trans- 
mit a signal to guide search personnel to the recovery point. 

Operational costs related to the salvage progrz7 are 
not reported by the Navy as part of its oceanographic 
program. 

Diving equipment 

In this area the Navy is developing improved life sup- 
port systems and gear alld tools for divers to increase their 
efficiency, depth and work capability, and safety. Specifx 
projects underway have a: their goal the development of sys- 
tems for nonsaturated diving to depths of 300 feet and sat- 
urated diving to depths of 1,000 feet. 

Conducting safe working dives requires that a diver be 
unenc.AAered by his life support equipment and working tools. 
For this to be accomplished, it is necessary that fins, mask, 
iGrist watch, depth 7.xaqe, air supply, regulator, clothing, 
csrrzunications equip.?ent, navigation equipment, physioiogi- 
cal monitoring eq.;ai?ent, heating device, and 'sreathiag gas 
purifier be designed as an integrated s)stea. The major 
effort _ oresentl>T is on deT:cloping the physiological monitor, 
a device which will Teasure an d transmit to a medical. offi- 
cer on the scpport s!!ip such data as the diver's heart and 
respiration rates and body temperature. Also being developed 
is a carbon dioxide sensor which will sense the amount cf 
carbon dioxide in the breathing gas and regulate the amount 
of oxygen accor,dingiy. 

. . In addltron, coim?ercial diving platforms, which are 
little more than elevators open at the bottom, are being 
pllrchased and evaluated for safety and applicability to 
Savy diving. The ?:avy intends to select the best features 
from these commercial platforms and write 2 h'avy specifica- 
tion. 

The IC‘avy has also developed a helium recovery system 
to purify heiiurn--ona of the gases frequently mixed with oxy- 
gen to produce a nontoxic breathing gas--and permit its reuse. 

The salary, training, and equipment costs of the Navy's 
4,000 divers in +&e fleet are not reported as part of the 
Navy's oceancgraphic program. 
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General appiications 

The objective of deep ocean engineering is to develop 
engineering components and techniques, such as (1) electro- 
mechanical cabies, (2) an underwater acou:tic imaging system, 
(3) improved deep ocean search equipment, (4) pressure- 
tolerant electronics, (5) a lithium-seawater battery, (61 
underwater lights, and (7) manipulator arms. These compo- 
nents and techniques can then be used in existing engineering 
systems--for esample, rescue and salvage activities--and/or 
new engineering systems, such as the remote unmanned work 
system which is designed to perform a variety of engineering 
and scientific tasks at 20,000 foot ocean depths. 

The objective of diving medical aupport is to ascertain 
what influence the ocean environment ?.as on divers' physical 
and psychological condition. 

A c>ajor project being undertaken is directed at elimi- 
- natinc: or minimizing the health and safety hazards of diving 

w?n ;le determining man 's safe physio!.ogical diving limits. 
Cngoing work incl.udes cond.ucting dives in high-pressure 
chaa-.bcrs to test decompression schedules and breathing gas' 
:.lxkures, determine metabolic requirements, evaluate diver 
perfor-ante Capabilities, and evaluate diver-worn life sup- 
port equipment. A device has been developed to measure bub- 
bles in a decompressing di\Ter's blood stream. Further re- 
search is required to equate bubble formation with decom- 
pression sickness. A study has been undertaken to evaluate 
the cse of neon-helium breathing gas mixtures for use in 
short-term dives to intermediate depths. 

Other efforts undertaken include 

--studying the cause and means for prevention of asep- 
tic boric necrosis, which may cause pain and loss of 
function of weight beaxing joints; 

--studying a pressure induced central nervous system 
disturbance, referred to as high pressure nervous 
syndrome, which is characterized by incoordination 
preceding convulsion: 

--seeking to improve personnel screening for swimmez- 
diver duty: 



--developing im;lrcved procedures 
changes in psyChGphpiOlGghCal 

performance capabilities under 
of workload and work scheduie, 
physical environment; and 

fcx determining 
functions and task 
different conditions 
sleep loss, and 

--studying the alterations; of co-xrnonly used drugs in- 
duced by hyperbaric esposure. 

C?nital investment -2 

Funds made available are used to construct facilities 
for c:ean engineering purposes. 

DEFENSE ?!!PPING AGEKY --- 

Zffective July 3, 1972, DNA became the sole aqencv 
within DOD responsible for the production and distribution 
of topograDhic, nautical, and aeroljautical maps and charts 
EO the Army, Navy, and Air Force. This function was pre.- 
\*iously perforced by each serv'ice. The data for the maps 
a?.d charts is supplied by Eke services. DNA also partici- 
Fates ir. i&33 programs. 

FLQ~.S allocated by DxA t10 ocean-related activities 
follow. 

Fiscal year - 

1973 
(note a) 1974 1975 

(millions) 

Total appropriations $154.4 $176.2 $193.1- 

Allocated to ocean-related 
activities: 

Production and distri- 
bution of charts and 
maps $ 17.2 $ 19.6 $ 22.4 

R66) programs 3.7 3, 6 4.6 



Tc*tal s20.2 23.2 $ 3 27.0 _ 

Fiscal year 

1973 
(note a) z 1975 --- 

!million:~)- 

Percent of total appropria- 
tions allocated to ocean- 
related activities 13.5 13-2 14.0 

~DMA did not receive an appropriaticq ftx fzscal year 
1373. Funds were transferred from tke three military 
servir.zs and *he Defer&e Intelligence Agency. The 
figures chowr ire actual obligations. 

Production and distribution of 
charts and maps 

DPfA furnishes the Navy with nautical charts, sailing 
directions, and related navigation publications and special 
charts for use in antisubmarine and undersea warfare. Cer- 
tain nautical charts and safety-at-sea information is also 
provided to the U.S. merchar?t marine and mariners in general. 
DIMA produces charts of the coastal waters of foreign na- 
tions and the deep ocean. XOAA produces and distributes 
charts of the coastai waters of the United States, its ter- 
ritories, and possessions. 

R&D programs 

DY? participates in R&D programs to the extent that 
these programs relate to DIMA's mapping and charting mission. 
For the most part R&D is performed by the Navy with DMA 
functioning as thr; program manager and providing the funds. 
The follo;ling table shows DMA funds allocated for R&D. 
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Fiscal year 

1973 19'4 1975 .- --- 

-(nillions)- 

3ottom Topography Survey $ 2.9 $ 1.6 
System 

Hydrographic Survey and 
Charting System -2 .6 

Autori,ated .:artography 
sys.:en .6 -4 

Other 1.0 -- 

Total $ 3.7 $ 3.6 -- - - - 
Fottom Topography Survey System 

$ 1.4 

.5 

.4 

-2.3 

$ 4.6 

This is a systen to develop topography data about the 
deep ocean bottom. The s;rstem, with computer assls'tance, 
will provide a chart, ir strip for:n representing several 
miles ,<idth, sho:xing the shape of the ocean bottom. Testing 
of the system will be completed in fiscal year 1376. 

r.;'drcgrc;$.lc Survey and Cl;arting S!rstem - 

This is a system to speed the gathering, correcting, 
and use of mapping and charting data. The system is designed 
to provide data primarily about remcte coastal areas not 
contiguous to the United States-- unJer hostile condit.ions-- 
where shore support would not be available or expected. it 
**ill be able to survey and provide char's on board shis in 
abo%lt 16 days, but usable hydrographic data can be developed 
in 24 hours. Since parts of the system would be applicable 
to a system that NOAA could erlploy, NOAA is kcpt informed 
of the progress being made ir the system's development. 

Automated cartography sys ,c.n - - 

This system was desigr.ed :o automate the production tf 
maps anI1 charts. DNA is in the final stages of installlrg 



the system. ?uture efforts will be directed at increasing 
the system's capability, capacity, speed, and product re- 
sponse. 

Othsr -- 

This category consists of D-MA R&B funds Furnrshed to 
the Navy for such activities as (1) the development of fluo- 
rescent n;,vigation charts, (2) the development of systems 
for co.-lect;ng shallow an? deep water data, (3) geudetic 
and grxphysical support of satellite activities, and (3) de- 
velopment of ocean readiness carability informaG.on for L3t.a 
base and data bank activities. 

DEFENSE AD'JANCED RESE.3RCH PROJECTS AGENC? 

lx&PA's mission is +LO conduct high-risk, high-payoff 
R&D in areas where defense technology appears to be falling 
behind or where the risk of falling behind cannot be afford- 
ed. In this regard, i; initiates, sponsors, and fu:lds R&D 
programs with military potential until the feasibility of 
concepts is demonstrated and then transfers ;osponsibilit\ 
for sponsorship and support of these programs to one or more 
of the military se:-rices. DWA uses -‘:he rnllit&;- services 
or other Government agencies as agents r‘or its programs to 
perform in-house R&D or to contract for R&D. 

Total DARPA appropriations and the porticn allocate.3 
for ocean-related R&D programs are ,c;lown below. 

,“is* al year 

19?2 1973 1974 i975 -a -- 

-- -(milJ.ions&.-- 

Total appropriations $209.8 $191,7 $!.94.3 $202.:! 
-- -- -- --e 

Allocbted to ocean-related 
R&D _Drograms: 

Stable flo"ating plat- 
forms .7 -1 - 

Surface effect vehicle 
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Undersea power systems 

Nonacoustic detection 
techniques 

Undsrwater acoustics 

Underwater viewing and 
imaging 

Acoustic communications 

Other 

Total 

Percent of total appropria- 
tions allocated to ocoarr- 
related R&D programs 

str;blc floatinq platforms. 

Fiscal year 

(millions) 

1.2 

3.7 

3.4 

1.6 

.9 

3.0 

$18.6 -- 

2.5 

5.0 

4.3 

.9 

1.0 

1.3 

S17.G 

8.3 8.8 6.8 5.2 

.6 .7 

3.5 4.8 

3.7 2.5 

1.1 

1.8 

1.6 

$13.3 c- $10.6 

DARPA'S goal was to conceive, design, build, and demon- 
strate the feasibility of large stable floating platforms in 
open seas. The concept was directed toward a design that 
could be expandad into a platform with large area and load 
handling capabilities. Specifically investigation was fo- 
cused on large floating airfield size piatfprms and dovel- 
oping and demonstrating techniques for coupling large plat- 
form sections in the crpcn sea under adverse weather condi- 
tions. Completion of scale model tests during t'tio separate 
sea operations in 1973 proved the validity of the prelimi- 
nary design from which a full-scale platform could be de- 
veloped to support various military missions, such as small 
submersible operations, large object salvage, ad saturated 
divkrj operatio;?s, DARPA's participation in the program 
was completed in calendar year 1373. 
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Surface cffxt vehicle 
. 

This program was directed at developing the technology 
required to exploit the potential of the surface effect ve- 
hicle as a high performance military platform for Arctic 
opfxaticns. Major tasks undertaken included 

--defining and quantifying the Arctic environment as 
it related to surface effect vehicle design and op- 
eration, 

--developing vehicle system and subsystem technology 
for effective operation and maintenance, 

--developing critical technologies by means of design 
studies of 150-ten and SOO-ton surface effect 
vehicles, 

--developing an obstacle avoidance system responsive 
to ice and conventional terrain obstacles, and 

--defining long-range communication and n:vigation sys- 
tems compatible witi the Arctic operation. 

Surface effect vehicle technology and design devslop- 
ments have been transferred to the military services. 
DARPA'S program involvement will terminate at the end of 
fiscal year lC75. 

Undersea power systems 
-- 

R&D on unconventional, closed cycJ2, chemically fueled 
paver systems that show promise of increasing the operating 
capability of small unmanned submersibles was undertaken in 
this program. Considerable effort has been devoted to de- 
termining '310 most promisl.lg type of engine and fuel for 
undersea applications. The closed Brayton cycle gas turbine 
and a classified fuel system were selected for Development. 
A laboratory version has been built and is under evaluation. 

Nonacoustic detection techniques 

Although the characteristics of the ocean dictate that 
underwater acoustics will continue to provide the primary 
means of detecting and localizing submarines, the potential 
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irqact of developing a viable nonacoustic detection or lo- 
calization technique dictate:; the careful determination of 
the limits and applicability of physical?y plausible con- 
cepts. Accordingly, investigations have been made of such 
submarine produced effects as the (1) small but ordered 
underwater and surface displacements produced by vehicle mo- 
tions, (2) possible modifications to wind-driven surface 
waves, (3) trail of possible contaminants, (4) disturbances 
in the earth's electric and magnetic fields, and (5) distor- 
tion of the ocean's natural thermal structure caused by ve- 
hicle passage. 

Underwater acoustics 

In this program R&D is conducted to determine the physi- 
ca!. limits imposed on undersea acoustic sensors by the ocean 
medium in which they must operate. The key factors which 
limit the performance of undersea acoustic systems are the 

--space and time stability of natural and manmade 
background noise, 

--direction and intensity of that noise, and 

--degree to which that noise and signals from potential 
targets remain correlated as they propagate over 
ranges of interest. 

Experiments arc being performed with linear arrays of acous- 1 
tic sensors to measure those phenomena. The results of 1 
these experiments are providing the basi? for design of ad- I 
vanced undersea acoustic systems. j 

Other work performed by DARPA in underwater acoustics 
includes the following. 

--Advanced sound sources have been investigated, devcl- 
wed, and tested to determine the feasibility of 
using them in future sonar systems. An example of 
these sources is a vertical line of explosive charges 
carefully sized and shaped and simultaneously set off 
i.0 produce reenforced sound waves. 

--Synthetic aperture sonar has been experimented with 
to determine the feasibility of an underwater system 
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corresponding to an airborne synthetic aperture radar 
system for ocean and ocean bcttom inspection and sur- 
vcilla;icc. 

--A suite of acrustic transmitting, Leceiving, and re- 
cording equipment is being developed for deep sub- 
mersibles which will allow measurement CC acoustic 
parameters of midwater scatters, measurement of small 
bottom features, and detsiled area surveys. 

--A two dimensional large-size acoustic array is being 
developed to study the limits imposed on sonar per- 
formance by the oceanic noise field. 

underwater viewing and imaging 

A program for extensive measurements of underlater 
light scattering and absorption has provided the sasis for 
significant improvements to existing undersea vicv:ing sys- 
tems as well as for the design, development, and evaluation 
of an advanced undcrsecl viewing system using a laser light 
source and specially arranged optical components. Underwater 
imaging using an acoustic sound source to produce sound fron 
the object of interest has been attempted through investi- 
gzcing the feasibility of a system based on the principles 
cf diffraction of a Laser light beam by the reflected sound. 
Preliminary experiments show that fair quality images of 
submerged structures can ba obtained with good resolution, 
exterior materials can be identified, and dimensions of ob- 
jccts can be determined. 

Acoustic communications 

The stability of the sound transmission path affects 
the performance of an undersea acoustic communication sys- 
tc2-A. If the transmission path is not carefully character- 
ized, it is often not possible to design a reliable communi- 
cations system. DARPA is conducting experiments and making 
analyses to determine the design parameters for undersea 
acoustic communications systems which can adapt readily to 
changes in the properties of the transmission path, thereby 
eliminating the requirement for a prior knowledge of the 
path. 
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ArctL operational technology 

This program addressed the environmental factors influ- 
cncjng naval operations in the marginal sea ice zone, where 
sea ice is present for part of the year. Measurements and 
analyses of physical properties of these waters have provided 
insight into time and space variations influencing the 
propagation, scattering, and absorption of sound. Data on 
swell and sea ice and the noise created have been studied. 
Techniques to provide stareo-photographs and sequential 
infrared maps of the sea ice canopy from aircraft have beer, 
developed. ??;e rclstionship of top and bottomside pressure 
ridges have be-? studied based on data gathered simultaneously 
from above and below the sea ice surface. Statistical anal- 
ysis of tile data is establishing the validity of predictions 
of bottom and total ice thickness profiles made just from 
topside measurements. A sea ice penctromcter to determine 
sea ice thickness when dropped from an aircraft also was 
successf*lily developed. 

An unmanned Arctic research submor8;.ble system was 
developed and tested and is now being uzd by the Navy. This 
system has two major elements: (1) an uxlanned submersible 
vehicle which serves as a mobile instrument carrier and (2) 
a remote tracking, guidance, a,ld recovery system. The yro- 
gram developed and demonstrated a capability to conduct 
under-ice research with unmanned, untethered vehicles. This 
permits work in support of Arctic environmental submarine 
and weapon prcgrams to be conducted with a high degree of 
control at relatively economical support costs compared to 
operations using manned submarines. 

Advanced marine technology - 

This program explores new avenues of small.-submersible 
technology as it applies to the Navy's military needs. The 
research is directed to developing advanced instrumentation, 
equipment, and techniques for use by daep-diving submersibles. 
The deep-diving submersible Alvin is the platform used in 
proving the feasibility of the advanced capabilities sought, 
The program has developed a precision navigation system which 
permits return to the same spot in the ocean to an accuracy 
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of 5 meters and an automatic work package which can perform 
tasks such as taking core samples while unattended. Current 
improvements in the* navigation system will increase position 
accuracy to 1 meter or loss. The goal is to improve the 
data collection capabilities of manned and unmanned small 
submersibles by impcoving navigation accuracy: magnetic, 
visual, and acoustic search or positioning systems: vehicle 
operating characteristics, such as better handling, endurance 
qualities, and data storage and by increasing weight lifting 
capacity. 

Advanced submarine concepks - 

This program examines the technologies that are limiting 
the development of advanced submarine systems. The majority 
of the effort has boon confined to conceptual studies and 
trade-off analyses of the technical and operational problems 
associated with small submarines. The problems and utility 
of unusual submarine concapts, such as separate or special 
mission vehicles, have also been investigated. 

CORPS OP ENGINEERS 

CGE (Department of the Army) is responsible for develdp- 
ment of the Nation's water and related land resources. 
Marine-related activities are undertaken basically in the 
coastal zone and estuaries of the United States including 
the Great Lakes. 

-_ 
The following table shows total COE appropriations 

and the portion allocated to marine-related activities. 



'iota1 appropriations $1,583 $1,952 $1,770 $1,706 

Fiscal year 

1972 1973 1974 1975 
rmilli.onslZ 

Allocated to marine-related 
activities (note a): 

General investigations: 
Navigation studies in 

coastal zone $ 4.2 $ 5.0 $ 3.8 $ 3.9 

Flood cont'ol studies 
in coas'.al zone .7 .7 .7 .9 

Beach erosion control 
studies .5 .6 .5 .' 

Special and comprehensive 
studies 3.7 9.0 5.7 6.3 

R&D in coastal zone 4.1 3.2 3.7 3.4 

Construction planning: 
Advance engineering and 

design 5.0 8.1 3.0 3.8 

Engineering and design 
of construction proj- 
ects 1.0 1.2 .9 1.4 

Operation and maintenance: 
Engineering on maintc- 

na.lce in coastal zone .3 .ct .9 1.0 

Regulatory functions- 
permits in coastal 
zone 3.0 3.4 5.0 5.4 



. 
Fiscal year 

1972 1973 1974 1975 -- .- 
-----------(millionsb-- 

Dredged material re- 
search program .3 1.6 4.0 8.2 -- - - 

Total $23.4 $33.7 $23.2 $35.0 -P-P- .---- 

Percent of total appropria- 
tions allocated to marine- 
related activities 1.5 1.7 1.6 2.1 

aprograms listed include funds for collecting basic environ- 
mental data and predicting the environmental effects of 
projects. 

Gcncral investigations ---- - 

Studies made are generally for (1) improving coastal 
and Great L.akes waterways and harbors, (2 1 protecting shcres 
p.ga:nst tidal and hurricane flooding, (3) halting beach 
crosior,, (41 devcl.oping general >nfcrmation which can later 
be lx-cd for specific studict anL: projects, and (5) investi- 
gating coastal phenomena. 

Navigation studies are made in the coastal zone and 
estuarine areas. They include commercial and small-craft 
harbor studies, deepwater port studies, inlet and estuary 
studies, and structural control studies of channels an6 
harbors ror navigation purposes. Flood control studier3 are 
also conducted in the coastal zone and in estuaries and in- 
volve hurricane protection, flood plain management services, 
storm surge 
protection. 
made in the 
studies for 
purposes. 

and tsunami protection, and estuarine flooding 
All of COE's beach erosion control studies are 
coastal zone. These are usualiy multipurpose 
recreation, shore protection, and navigation 

Four special studies undertaken, which have as %heir 
general purpose the development of information which can 
later be used for specific studies and projects, follow. 



--Chesapeake Bay: this study will consider the entire 
water and related land resoclrces of the Chesapeake 
Bay and develop information on navigation; flood 
control: water supply and quality: recreation: living 
resources: nonlivinq resources; and the social, eco- 
nomic, environmental, and political processes that 
influence water and land use. 

--Great Lakes navigation season extension: this study 
will examine the physical, environmental, social, 
and economic consequences of ice control for a longer 
season for Great Lakes' carriers. 

--Water lcvcls of the Great Lakes: this study will in- 
vestigate water level fluctuations on shore property, 
navigation, power production, and resources develop- 
ment and will consider alternative means for regulat- 
ing the levels and their consequences for Ijsers of 
the Lakes. 

--Texas coast hurricane: this study will investigate 
the array of alternatives and implications for various 
types and degrees of hurricane protection on the 
human and natural resources of the entire Texas coast- 
line and assoc;atcd bays. 

COE also pcrformcd the Long Island Sound comprehensive 
study to develop the physical, social, economic, and e;?viron- 
mental data required to select specific projects to be under- 
'laken at a later time. 

R&D in the coastal zone investigates coastal phenomena, 
such as waves, tides, currents, and sedimentation, in re- 
sponse to the need for information for project purposes. 
This includes such things AE collection and analysis of data 
on shore processes and determining the effects of construc- 
tion on coasta? ecology. Other R&D in the coastal zone in- 
volves inlet forces, harbor water movement, and the stability 
of coaL.tal structures. 

Construction planning 

Advance engineering and design work is performed after 
a study has been completed and a project authorized for 



construction. This work is needed to complete the preconstruc- 
tion planning of flood control, navigation, and beach erosion 
control projects in the coastal zone. For example, planning 
efforts have been undertaken for projects related to +-he 
deepening, widening, and maintaining of harbors and water- 
ways and to providing safe entrance channels. 

Engineering and design changes may be needed after con- 
struction of a project has started. This additional work 
during the construction period is considered part of con- 
std:*ztion planning. 

Pp?ration and maintenance 

The two important areas under this activity are the (I) 
regulator\; function regarding permits for private construc- 
tion in the coastal zone and (2) the dredaed-material re- 
search pxogra... Some engineering planning in connection w'th 
tl>e operation and maintenance of projects considered marine- 
related is also included. 

About one-half of the permits for construction in navi- 
gable waters are for structures in coastal estuarine or 
adjacent wetland areas. Over 4,000 permits were applied for 
in fiscal year 1974 in the Great Likes region, a region with 
about 5 percent of the Nation's shoreline. 

Under the dredged material research prcgram, studies 
are being made of the environmental effects of dredgj,lg and 
disposal ar,-l of methods to more economically handl,e and USC 
the material?. Credging of the Nation's waterways, channels, 
harbors, and inlets produces a vast volume of material that 
is not economically efficient or environmentally sound for 
disposal in the traditional ways. Construction of artificial 
wetlands appears to be a promising alternative to the 
traditional dumping at sea of dr:dged sand and silt. Methods 
for replenishment of beaches witn suitable dredged sand are 
also under study. 
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CHAPTER 5 

l DEPARTMENT OF THE INTERIOR 

Eleven of the 19 DOS cxstituerit organizations, as 
. part of their overall mrssions, participake in marine science * 

activities and oceanic affairs. Generally the 11 organiza- 
tions consider that only those activjties conducted on the 
oceans and in coastal counties have a relationship to ma- r 
rine science activities and oceanic affairs. Those activi- 
ties conducted in the coastal counties which the organiza- 
tions considered as having no relationship to coastal zone 
management or marine science are not included in this chapter. 
In some instances the National. Park Service, the 3creau of 
Indian Affairs, and the Fish and Wildlife Service carry out 
programs which are primarily within, but may extend beyond, 
ccastal county boundaries and such programs are considered 
to be related to marinz science activities and oceanic affairs, 
i.e. management of natronai par!cs and anadromous fish FJL\ - 

grams. 

The following table compares the total DOI appropria- 
tions with ths funds allocated by the ii constituent or- 
ganizations to marine science activities and oceanic affairs. 

Fisca! year 

1975 
1972 1973 1974 -- (note a) 
--(millions)- 

Total appropriations $2,484.8 $28630.9 $2,554.9 $3,453.9 

Allocated to marine sci- 
ence activities and 
oceanic affairs: 

_ - Fish and Wildlife Serv- 
ice $15.8 $20.3 $28.6 $22.0 

National Park Service 13.1 16.9 28.9 29.8 

Geological Survey 14.2 17.0 23-5 42.5 

Bureau of Land Management .7 

9: 

1.5 3.5 18.6 



Fiscal year 

1975 
1972 1973 1374 (note a) -- 

q-(miIlicX- 

Bureau of Mines 1.5 

Bureau of Outdoor Recrea- 
tion 2.5 

Office of Saline Water 2.1 

Office of Water Resources 
Research .6 

Office of Territorial 
Affairs .5 

Bureau of Indian Affairs .4 

Bureau of Reclamation .4 -- 

Total $54.8 -- 

Percent allocated 2.2 

1.5 

.4 

1.1 

.9 

.6 

.4 

.3 

$61.5 -- -- 
2.3 

1.8 1.8 

1.5 (cl 

1.0 .7 

.6 .9 

. .r 2.0 

(b) - - - 

$89.8 $118.3' 

3.5 3.4 

a In this and fcllowing tables in this chapter, Fiscai year 
I-975 funds represent requested appropriations. 

b Less than $50,000. 
C The Bureau was unable to furnish the amount. 

The following table compares funds allocated by the 
Fish and kiildlife Service to marine science activities and 
oceanic affairs with its total appropriations. 

. . , 
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riscal year 

1972 1973 1974 1975 

-(miIlions)~- 

Total appropriations $150.9 $158.6 $18@.G 

Allocated to marine science 
activi ties : 

Fish hatcheries $ 3.7 

Wildlife refuges 7.7 

Federal aid for fish and 
wildlife restoration 2.8 

Law enforcement for fish 
and wildlife spt?cies .3 

Fishery and wildlife re- 
search 2.9 

Ecological assessment .9 

Technical assistance for 
management and develop- 
ment of fish and wild- 
life resources l 5 

Total 

Percent allocated 

$18.8 .- 

12.5 

$ 4.9 $ 5.5 

6.5 12.5 

3.0 3.0 

.3 .6 

3.4 4.1 

2.0 2.0 

.0 .9 -- 

$20.9 $28.6 -- -- 
13.2 15.8 

$207.5 

$ 4.9 

a5.3 

3.5 

.7 

4.6 

2.5 

.5 

$22.0 

10.6 
a Excludes funding for land acquisition. 

pish ha'.chericg 

The goal is to restore, maintain, and enhance anadromous 
and Great Lakes fishery populations for sport and food. 

T%is is to be accomplished by (1) increasing the annual 
production of recreational and commercial marine and Great 
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Lakes fish, especially those whose natural populations and 
ability to propagate have been affected adversely by man, 
(21 i,nproving rearing techniques and facilities to produce 

high qua?ity fish adapted to survival, and (3) coordinating 
with and providing technical support to other Federal agen- 
cies, States, and local organizations to avoid duplicate 
efforts and developing unified pzogr-..s designed to produce 
optimal sport and commercial fishing opportunity. 

Activities include (1) operating fish hatcheries, a 
spawning channel. a fish screen facility, and a development 
center for coastal anadromous fish, (2) developing and ap- 
plying improved rearing techniques, diats, and disease- 
resistant strains for hatchery stxks, (3) distributing 
fish to streams and lakes in accordance with 5stablished 
priorities and recommendations, (4) conducting and participat- 
ing in fish tagging programs to determine success of stocking 
efforts, and (5) coordinating activities with those of States. 

Wildlife refuqes 

The objective is to provide, manage, and protect a na- 
tional network of Federal lands and waters including the 
coastal zone. 'ihis is to be accomplished by [l) planning‘ 
for qnd acquiring suitable lands for addition to the Na;ional. 
Wildlife Refuge System, (2) managing existing wildlife re- 
fuges withill the coastal zone and along the Great Lakes, and 
(3) providing a\ld regulating wildlife-oriented public use OS 
the refuges. 

TnL program includes developing acquired and existing 
lands, including construction of facilities, managing public 
use activities, including hunting, fishing, bird watching, 
and nature appreciation: interpreting gamefish-wildlire- 
wildlands conservation objectives for the public: and coor- 
crrnating activities with States, pollution control agencies, 
and oth-rs. 

J'ederal aid for fish 
ixnd wildlife restoration 

The goal is to encourage and support State fish and 
game agencies to develop approved fish and wildlife restora- 
tion programs. This includes distributing funds obtained 
from various sources for use by State fish and game agencies 
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to (1) purchase land for wildlife habitat and hunting areas, 
(2) construct facilities for these areas, (3) support fish 

and wildlife restoratjon programs and conduct the necessary 
research, and (3) eva-uate the effects of differing kinds 
of management activities. 

The activities consist of reviewing and -;dluating pro- 
posals from State agencies for fish and wild?ife restoration 
programs'; providing matchinq funds to support approved State 
fish and wildlife restoration programs; insuring compliance 
of State project activi'ies with Federal laws and regula- 
tions: and coordinating project activities among the States 
hith other divisions of the Fish and Wildlife Service and 
various Federal agencies, and with interested national and 
regional organizations. 

Law enforcement for fish 
and wildlife specie, 

The goal is to protect fish and wildlife species n.?d 
coastal marine habitats from violations of various laws of 
the ?Llted States. 

Progrm activities include monitoring ports-of-entry for 
illegal import of endangered wildlife or wildlife products: 
maintaining surveillance of coastal marine habitats to detect,. 
document, and report suspected violations of laws: and mar- 
dinating activities and coopcrating with Federal, State, and 
other agencies. 

Fishers and wildlife research 

The goals are to (1) improve s>ort and commercial fish- 
eries of the Great Lakes, stocks of coastal anadromous fish 
species, and migratory bird populations and the habitats in 
which they live, (2) Insure that all mammals, nonmigratory 
birds, and other wildlife remain viable parts of the natural 
ecosystems, and (3) develop a centralized national biologic 
information system to provide data on key species and en- 
vironments that arc essential for making biologically sound 
planning and management decisions. 

Research is conducted ?o provide the scientific, tech- 
nical, and planning support to the operations, assistance, 

i 
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and regulatory divisions of the Fish and Wildlife Service 
and othclr cooperating organizations. 

Activities generally include (1) field and laboratory 
research on anadromous and Great Lakes frsh species focusing 
primarily on fish husbandry, pest control, and ecosystem 
studies and (2) research devoted to endangered wildlife 
species, migratory bird habitats, and the effects of pol- 
lutants on tlrem. 

Ecoloqical assessment 

The goals are to (1) protect, preserve, and enhance 
natural ecosystems associated with fish and wildlife which 
are affected by activities of man and (2) insure full con- 
sideration of fish and wildlife resources in the planning 
and implementation of land and water development projects 
where a Federal responsibility cr interest exists. 

This is to be accomplished by (1) determining pctential 
effects of development activities on fish and wildlife re- 
sources and (2) providing technical assistance to other DOI 
organizations, other Federal agencies, States, and local 
governments in planning, evaluating, and acting on proposed 
projects that involve fish and wildlife interests. 

Activities include (1) participating in environmental 
impact studies and assessments ,of coastal ecosystems, (2) 
reviewing applications made to COE for approval to dredge, 
fill, or undertake other work in navigable waters and make 
recommendations for acceptance, denial, or changes in sub- 
mitted plans, (3) making recommendations for water use and 
waste discharge permits, (4) maintaining a national sur- 
veillance system to identify apparent illegal construction 
activities in navigable waters that are damaging to estuarine 
and related resources, and (5) coordinating the Foregoing ac- 
tivities with other Federal agencies, St;tes, local conservatiun 
agencies, and concerned private groups and individuals. 

Technicai assistance for management and 
Goprnent of fish and wildlife resources 

The objective is to provide technical assistance to 
other Federal agencies, States, and private interests for 
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the management and development of fishery and wildlife re- 
sources . This includes (1) cooperating with various groups 
to develop programs that will enhance fishery and wildlife 
values of Indian lands, the national parks, military reser- 
vations, timber lands, and other regions of wildlands and 
(2) increasinq fishing benefits to Indians and others. 

NATIONAL PARK SERViCE 

Only one National Park Service program concerns marine 
science activities and oceanic affairs. The following table 
compares funds allocated to this program with total appro- 
priations. 

Fiscal year 

1972 1973 lP74 1975 -- 

------------(millionsL 

Total appropriations $200.2 $232.7 $286.7 $332.4 - 

Allocated to marine 
science activities: 

Coastal zone national 
parks, monuments, lake- 
shores, seashores, and 
recreation areas $13.1 $16.9 $28.9 $29.8 

Percent allocated 6.5 7.3 10.1 9.0 

The program's goal is to manage national parks, monuments, 
lakeshores, seashores, and recreation areas in coastal areas 
and plan for additions to the National Park System. 

This is * -0 be accomplished by (1) promoting and regu- 
lating the use of the National Park System to conserve the 
scenery. natural and historic objects, and wildlife and 
providing for their enjoyment by the public in a manner that 
will protect their values for future generations, (2) idcn- 
tifying and recommending acquisition of suitable coastal 
areas for addition to the National Park System, and (3) pro- 
moting complementary activities of the States and others. 
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Activities include (1) supporting research such as 
that related to pollution abatement, (2) planning for fur- 
ther develc~mcnt of existing parklands and additions to the 
system which includes site investigations and preparation 
of environmental impact statements, (3) constructing facil- 
ities and roads, and (4) coordinating with and assisting 
Indians and States in recreation and park planning. 

CEOIX)GICAL SUFWZY 

Six Geological Sur'&>ey programs are concerned with marine 
science activities and oceanic affairs. The following table 
compares the funds allocated for these activities with total 
appropriations. 

Fiscal year 

1972 1973 1974 1975 

--(millions\P 

Total appropriations S131.G -- 

Allocated to marine science 
activities: 

OCS resource evaluation $ 2.7 

OCS lease management 

Offshore geological sur- 
ve ys 

Coastal zone investiga- 
tions and general ma- 
rine resource appraisal 

Topographic mapping of 
coastal areas 

5.0 

2.5 

-9 

.6 

$150.5 $170.9 $230.9 

$ 2.7 

5-2 

$ 4.6 

6.3 

4.5 

1.1 

.6 

4.9 

1.3 

.7 

$13.0 

10.2 

10.2 

1.9 

1.1 
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Fiscal year 

-{milfions)-- 

Development of coastal 
water supply 2.5 2.9 5.7 c.1 

Total $14.2 $17.0 $23.5 $42.5 -_I_ -- 

Percent allocated 10.8 11.3 13.8 10.4 

OCS resource evaluation 

The objectives are to (1) insure a fair value return to 
the Federal Government from OCS lease sales, (2) identify 
and assess potential. geologic h?- ards of proposed OCS lease 
areas, and (3) supply information that will help attain 
efficient and maximum recovery of OCS mineral and fossil 
fuel resources with minimum adverse effects on the environ- 
ment and future resource values. 

Activities include acquiring, mostly from industry. 
basic geologic and geophysical data on potential OCS lease 
sales areas: preparing reports for use in planning lease 
sales and reviewing lease bids: and granting or denying pre- 
leasing exploration permits. 

OCS lease management 

This program involves supervising and regulating the 
activities of OCS lease holders involved in the exploration, 
development, and production of oil, gas, and minerals from 
ocs . Its objectives are to (1) insure safety of industry 
operations, (2) attain the most efficient recovery of re- 
sources, (3) maintain a clean OCS environment, and (4) 
collect revenues due from OCS operations. 

Activities include establishing performance standards, 
specifications, and production rates for industry operations: 
reviewing industry p1ar.s and designs for ocs tract developments 
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for approval or disapproval; making announced and un- 
announced inspections to insure industry compliance with 
rules, regulations, and operating plans; maintaining an 
alert system to warn of potential accidents: collecting rev- 
enues due from industry operations: and compiling and pub- 
lishing data relating to OCS oil, gas, and mineral operations. 

Offshore qeoloqical surveys 

The purpose of the program is to (1) determine and 
assess geologic conditions and mineral. r;source potentials 
of offshore areas and (21 provide knowledge of geologic phe- 
nomena needed to insure safe and efficient resource devalop- 
ment and to protect the environment. 

The program objectives are to (1) identify and determine 
the distribution of geologic conditions and resources, in- 
cluding identifying target areas for minsral exploration and 
development and specific geologic hazards, and (2) obtain 
fundamental knowledge of marine geologic conditions and 
processes involved in the formation of mineral deposits to - 
better predict resource occurrences and potential for devel- 
opment. 

Activities include conducting field geologic and geo- 
physical investigations to collect samples and data for 
analysis and reporting of results and mapping the continental 
shelves and adjacent marine regions of the United States. 

Coastal zone investigations and 
qeneral marine resource appraisal 

The goals are to (1) supply basic geologic and mineral 
resource knowledge required for wise development and conser- 
vation of the coastal zone and interpretation of offshore 
conditions and (2) predict the potential effects of onshore 
and offshore earthquakes, volcanic eruptions, and other 
catastrophic geologic phenomena on the coastal zone. 

The program objectives are the same as those noted in 
the previous program: however, they apply to the coastal zone 
rather than offshore areas. In addition, this program is con- 
cerned with (1) maintaining a worldwide seismology and geo- 
magnetism network, (2) keeping an up-to-date inventory of 
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nation21 and worldwide resource knowledge, and (3) develop- 
ing guides and improving techniques for mineral exploration 
and prediction of geologic catastrophes and their effects. 

Ssme program activities include conducting geologic and 
geophysical field investigations of coastal zones, compiling 
and analyzing data on marine mineral resources, monitoring 
and analyzing seaquakes and other geophysical activity, and 
providing supporting library and laboratory services to 
coastal and marine programs. 

Topographic mannins of 
metal areas 

The purpose of the program is to provide accurate maps 
of land areas of the United States and its territories, in- 
cluding maps of the coastal zone, offshore islands, and ad- 
jacent waters. The maps show configuration of the land sur- 
face, the location of manmade features, and present land use. 

Some of its activities include (1) compiling new maps 
and updating existing maps using photography and field in- 
formation, (2) maintaining the National Cartographic Infor- 
mation Center which provides referral services for maps and 
related materials of coastal and marine areas as well as 
land areas, (3) investigating new techniques and developing 
equipment for acquiring mo;e rapid map information of greater 
accuracy, and (4) maintaining the National Atlas. 

Develcpment of coastal 
water supply 

The goal is to assess the quantity and quality of the 
NationIs water resources and perform associated research on 
the occurrence ,nd distribution of surface and ground waters. 
This includes (1) maintaining a continuous record of fresh- 
water stre;un discharges into estuaries, bays, oceans, and 
the Great Lakes, (2) identifying and inventorying the avail- 
ability of ground water in coastal regions, (3) determining 
the quality and changes in quality of ground waters in 
coastal zone waters, and (4) ascertaining and developing the 
capability to predict changes in the quantities and qual,ty 
of coastal zone waters resulting from natural processes and 
man-induced activities. 
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Activities include (1) conducting periodic measurements 
of sediment discharges at some of the stream-gaging stations 
located at or near the mouths (If streams entering marine 
areas and the Great Lakes, (2) studying thts dynamics of bay 
and estuarine systems to determine the effects of circula- 
tion, pollution dispersal, dredging, and other phenomena on 
the availability of water, (3) performing research on the 
movement of ground water to the coast and offshore, (4) 
maintaining a close liaison with State and municipal water 
agencies, and (5) making flood frequency analyses for low- 
lying coastal areas. 

BUREAU OF LAND MANAGEX'4ENT 

Only one Bureau of Land Management program is con- 
cerned with marine science activities and oceanic affairs. 
The following table compares funds allocated to the program 
with the Bureau's total appropriations. 

Fiscal year 

1974 1975 

-----------(millions)- 

Total appropriations $118.9 $134.0 $162.6 $206.3 -- 

Allocated to marine science 
activities: 

OCS Leasing system $ l 7 $1.5 $3.5 $18.6 

Percent all.ocated 

aLess than 1 percent 

(a) 1.1 2.2 9.0 

The program's goals are to insure orderly and timely re- 
source development, protect the environment, and receive 
fair market values from OCS leases. 

The program is concertled with (1) developing and main- 
taining tentative lease schedules, (2) issuing bid calls, 
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(3) making tract selections, (41 evaluating industry interest 
and other social and economic factors, (5) preparing environ- 
mental analyses for tract offerings, (61 assisting the Geo- 
logical Survey in making presale evaluatio;ls, (7) conducting 
sales and issuing leases, (8) reviewing results of sales, 
and (9) granting right-o f-way permits for common carrier 
pipelines. 

Efforts are also underway to establish environmental 
baseline data for existing and proposed frontier lease areas 
and pipeline corridors. This constitutes the first phase 
of a planned program to monitor and evaluate the environ- 
mental effects of OCS oil and gas development. 

BUREAU OF MINES 

The Bureau of Mines has one program 
science activities and oceanic affairs. 
compares funds allocated to this progrzn 
total appropriations. 

related to marine 
The following table 
with the Bureau's 

Fiscal year 

1972 1973 1974 --- 1975 _ -6 

.imillions)- 

Total appropriations 282.5 $92.8 $105.6 $212.6 

Allocated to marine science 
activities: 

Mjning and metallurgi- 
cal research $1.5 31.5 $1.8 $1.8 

Percent allocated 

aLess than 1 percent. 

1.8 1.6 1.7 (a) 

The program's goals are to conserve mineral resources 
and promote safety and health in the mineral and fuel pro- 
ducing industries. 
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This is to be accomplished by (1) conducting metallur- 
gical and mining research for the advancement of mineral 
technology and aiding effective pollution abatement and 
(2) collecting and analyzing fiata needed for determining ex- 
isting mineral supply and demand and making future projec- 
tions. 

Some of the program activities include (1) reevaluating 
the potential of various methods for extracting manganese, 
nickel, copper and cobalt from certain sea floor nodules, 
(2) conducting metallurgy research which has a bearing on 
and may have direct application to future ocean mining and 
processing of nodules, and (3) collecting and analyzing data 
for maintaining minerals and consumption models, commodity 
studies, and production and processing analyses. 

BUREAU OF OUTDOOR RECREATE 

Only one Bureau of Outdoor Recreation program is re- 
lated to marine science activities and oceanic affairs. The 
following table compares funds allocated to the program with 
the Bureau's total appropriations. 

Fiscal year 

1972 1973 1974 1975 -- 

P(millions)- 

Total appropriations 
(note a) 

5365.4 $304.2 $80.6 $305.2 

Allocated to marine science 
activities: 

Land and water conser- 
vation $.4 $1.5 03) $2.5 

Percent allocated (Cl (6-J 1.9 - 

aIncludes funds authorized by the Land and Water Conservaticn 
1J2'und Act of 1965 (16 U.S.C. 460). 

The Bureau was unable to furnish the amount. 
cLess than 1 percent. 
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Tl-.e program's goal is to encourage and support the de- 
velopment of the Nation's recreational resources to provide 
greater pecrcation opportunity to the American people. 

This is to be accomplished by (1) maintaining a nation- 
wide plan for the development of recreation resources, (2) 
coordinating the planning and development of recreational re- 
sources, (3) managing the disposition of surplus U.S. prop- 
erty for park and recreational use, and (4) managing the 
Land and Water Conservation Fund which is used for acquiring 
lands for federally administered recreation areas and pro- 
viding matching grants to States for recreation planning and 
State and local land acquisition and development. 

Program activities include conducting and coordinating 
studies of potential natural, scenic, and recreational areas 
for preservation and use: providing reviews of recreation 
permit applications and environmental impact statements: and 
assisting States and local jurisdictions in the planning and 
dcvelopmect of outdoor recreational resources. 

OFFICE OF SALINE WATER 

One Office of Saline Water program was related to marine 
scienc:e actiJ*ities and oceanic affairs. The following table 
compares the funds allocated to this program with the Of- 
fice'5 total appropriations. 

Fiscal year 

1972 1973 1974 1975 

(millions) 

Total appropriations 

Allocated to marine science 
activities: 

Desalting of seawater 

Percent allocated 

$27.0 $27.0 $10.3 $4.9 

$2.1 $1.1 - - 

7.8 4.1 - - 
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This program's goal was to develop an economical and en- 
vironmentally acceptable technology for producing freshwater 
from groundwater brines and seawater. 

The program attempted to (1) develop efficient and eco- 
nomic processes for separating salts and purifying seawater, 
(2) determine the effects of brine disposal on estuarine and 
oceanic environments, (3) investigate the potential of miner- 
al recovery from concentrated brines, and (4) study and de- 
velop r-sistant, noncorrosive desalting materials. 

This included the support of research on subjects such 
as the effects of corrosion products on marine organisms, 
surveys of coastal ecology, and development of salt resistant 
alloys and coatings. Research on the developm*.:+: and testing 
cf membrane and thermal desalting techniques was also con- 
ducted. 

QFFICE OF VATBR RESOURCRS RESEARCH 

The Office of Water Resources Research identified One - 
of its programs as being related to marine science activities 
and oceanic affairs. (On July 26, 1974, the I)ffice of Water 
Resources Research an,d the Gffice of Saline Water were in-. 
tegrated into the Office of Water Research and Technology.) 
The following table compares funds allocated to the program 
with the Office of Water Resources Research's total appro- 
priations. 

Fiscal year 

1972 1973 1974 1975 

-(millions? 

Total appropriations 

Allocated to marine science 
activities: 

Water resources research 
and training 

Percent allocated 

$14.3 $14.3 $23.7 $12.7 -- P - 

$.6 $.9 $1.0 $.7 

4.2 6.3 7.3 5.5 
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The program's goal is to 

I,* * * stimulate, sponsor, provide for, and supple- 
ment? present programs for the conduct of research, 
investigations, experiments, and the training of 
scientists in the fields of water and of resources 
:-hich affect water." 

The purpose of performing the above is to assist in assuring 
the Nation at all times of a supply of water sufficient in 
quantity and quality to meet the requirements of its expand- 
ing -population. 

This was to be accomplished by (1) developing new tach- 
nology and more efficient methods for resolving water re- 
source problems, (2) training water scientists and engineers 
through on-the-job participation in research work, and (3) 
facilitating water research coordination and the application 
of the research results through the dissemination of informa- 
tion about ongoing and completed research. The Office of 
Water Resources Research did not malrltain its own laborator- 
ies or perform in-house research. The program is funded by 
(1) annual allotments to approved State water resources re- 
search institutes, (2) matching grants to these same insti- 
tutes oz a competitive basis, and (3) grants, contracts, or 
other arrangements with universities, public agencies, pri- 
vate research firms, and other qualified organizations. 

Some of the program activities include research con- 
cerned with problems related to dptie!opment and conservation 
of the coastal zone including studies of pollution dispersion; 
sedimentation: and effects of prllutants on aquatic organisms, 
estuarine food chains, and aquatic ecology. A few studies 
deal with development of improved estuarine and Great Lakes 
planning and management methodologies, while others deal with 
the development and prccecti'on of freshwater supplies and 
means of retarding saltwater intrusion. 

The Office of Trrritorial Affairs has one program that 
is concerned with marine science activities and oceanic af- 
fairs. The following table compares funds allocated to the 
program with the Office's tots1 appropriations. 

I 
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Total appropriations 

Allocated to marine science 
activities: 

Trust territory as- 
sistance 

Percent allocated 

fiscal Year 

1972 3.973 1974 1975 

(millions) 

$125.9 $104.0 $96.0 $102.9 

$.5 S.6 $.6 $.9 

Ia) (a) (4 la) 

aLess than 1 percent. 

Programs in the trust territories are geared toward 
making such territories economically and politically self- 
sufficient. 

Marine-related activit.Le; are primarzly concerned with 
developing mariculture (aquac;ulture] and commercial fishing 
operations including the development of dockside facilities. 
in support of fishing activities. 

BUREAU OF INDIAN AF-ZAIRS 

The Bureau of Indian Affairs has one program concerneu 
with marine science activities and oceanic affairs. The fol- 
lowing table compares funds allocated to the program with the 
Bureau's total appropriations. 

Fiscal year 

1972 1973 1974 1975 

.(millions) 

Total appropriations 3455.5 S560.9 9572.5 3643.1 

Allocated to marine science 
activities: 



Fiscal year _ 

1952 1973 1974 1975 ---- 

----------(millions).- 

Protection of Indian 
rights _$.4$.4-$2 

Percent allocated 

aLess than 1 percent. 

(al (a) k.1 [a) 

The goal is to protect Indian hunting and fishing rights 
which are secured by treaty by (1) obtaining a declaratory 
judgment to reaffirm the Indizn's treaty rights to fish 
on reservations at usual and accustomed places, (2) restrain- 
ing the States from harassment actions which prevent Indians 
from e:ercising treaty rights, (3) developing technical and 
biological capabilities within the tribes which will enable 
them to become self-regulatory in regard to fishery resources, 
and (4) obtaining for the tribes a fair and equitable share 
of the fishery resources. . 

Some of the cletlvities are (1) gathering and analyzing 
biological fish data essential in legal proceedings to pro- 
tect Indian off-reservation treaty fishing rights, (2) sur- 
veying river systems to assess size and productivity of 
spawning areas, number of fish spawning, number of fish re- 
turning to hatcheries, Indian catches, total catch, and 
habitat problems, and (3) conducting training programs with 
treaty tribes to enable them to have the capabilities of 
self-regulation. 

BUREAU OF RWXAMATION 

The Bureau of Reclamation had one program relating to 
marine .science activities and oceanic affairs. The follow- 
ing table compares the funds allocated to the program with 
the Bureal,'s total appropriations. 
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Fiscal vear 

l 1972 197x 1974 -a J-375 

(millions) - 

Total appropriations $404.1 $523-7 2423.6 $460.7 

Allocated to marine science 
activities: 

California undersea 
aquedxt $.4 $.3 (a) - 

Percent allocated 

ELess than $50,000. 
mess than 1 percrnt. 

(b) cb) - 

This program's goal was to determine the potential for 
subsurface offshore conveyance of water from a certain river 
area of northern California to appropriate terminals in cen- 
tral and southern CaliforliLa. 

The program was to determine the ieasibillty of an off- 
shore aqueduct and compare results to a proposed high dam 
system in northern California and an on-land aqueduct as al- 
ternative means of meeting the future water needs of central 
and southern California. 

Activities included (1) data collection and basic re- 
search on hydrodynamics, marine geology, marine soils, mate- 
rials, and offshore system design and (2) reconnaissance 
studies of right-of-way. 
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CHAPTLR 6 

NATIONAL SCIENCE FOUNDATION 

NSF is authorized by the National Science Foundation Act 
of 1950 (42 U.S.C. 1861) to develop and encourage the pursuit 
of a national policy for the promotion of basic research and 
education in the sciences and to support such research 
through contracts and grants. NSF is a source for financial 
support for the scientific study of the oceans. NSF fulfills 
its responsibilities primarily by sponsoring scientific re- 
search, encouraging and supporting improvements in science 
education, and fostering scientific information exchctnge. 
NSF does not itself conduct research or carry out education 
projects. 

NSF's goals related to oceanography are to 

--initiate and support basic and applied research, 

--strengthen research potential, 

--foster interchange of scientific information, 

--foster and support development of scientific methods 
and techniques, 

--evaluate the status of oceanography, 

--initiate and support scientific activities relating 
to international cooperation, 

--support applied research relevant to national 
problems, 

--initiate and support research and education relating 
to development of marine resources, and 

--encourage and develop marine advisory programs. 

‘ 
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The following table compares the total NSF appropria- 
tions with the amounts allocated to support oceanographic 
activities. 

Fiscal year 
1975 

1972 1973 -- 1974 (note a) 

(millions) 

Total NSF appropriations $622.9 $645.7 $577.4 $788.2 

Allocated to oceanographic 
activities: 

Office for Inter- 
national Decade of 
Ocean Exploration 

Office for Oceano- 
graphic Facilities 
and Support 

Division of Environ- 
mental Sciences 

Office of National 
Centers and 
Facilities Operations 

Office of Polar 
Prograrrs 

Division of Environ- 
mental Systems and 
Resources 

19.7 

16.6 

13.'1 

0.5 

5.5 

17.0 

13.8 

14.0 

9.6 

4.3 

14.1 

18.2 

15.1 

10.5 

4,2 

2.6 1.9 1.3 I.3 

15.6 

15.0 

17.3 

11.0 

4.4 
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Fiscal year 
197r 

1972 1973 1974 (note a) 

(millions) 

Education Directorate 1.3 7 A 7 A 8 & 

Total allocated to 
ocean-raphic 
activities $67.9 $61.3 $64.1 $65.4 -- m- 

Percent of total appropria- 
tions allocated to oceano- 
graphic activities 10.9 9.5 11.1 a.3 

aIn this and following tables in this chapter, fiscal year 
1975 funds represent requested appropriations. 

INTERNATIONAL DECADE OF 
OCEAN EXPLORATION (IDOE) 

The IDOE concept is one of 

"* * * intensified collaborative planning among 
nations and expansion of exploration capabilities 
b{ individual nations, followed by execution of 
national and international programs of oceanic 
research and resource' exploration so as to assemble 
a far more comprehensive knowledge of the sea in a 
reasonably short time." 

The success of the effort depends largely on the extent of 
effort contributed and fulfillment of responsibilities by 
all nations participating in the projects. In fiscal years 
1973 and 1974, 36 nations participated in U.S.-led IDOE 
programs and the United States participated in 8 of the 
IDOE programs initiated by other nations. The program began 
in fiscal year 1971 and is administered by the NSF Office 
for the International Decade of Ocean Exploration, 

: . 
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The following table shows the amour.t of appropriated 
funds allocated by the IDOE Cffico to its major program 
areas. 

Fiscal year 
1972 1973 

(note a) (note a) 1974 1975 

(millions) 

Programs: 

Environmental quality $ 5.8 $ 5.1 $ 5.0 

Environmental 
forecasting 

Seabed assessment 3.8 

Living resources 

General support 

Total programs 

Other (see p. 118) 

Total 

8.7 

1.1 

-- 

$19.4 

3 A 

$19.7 

5.9 

3.6 

1.9 

$16.5 

5 + 

$17.0 

3.6 

3.1 

1.8 

1 A 

$13.6 

5 4 

$14.1 

$ 5.0 

5.0 

3.0 

2.0 

1 A 

$15.1 

5 + 

$15.6 

aIncludes ship support costs of $2.3 and $2.8 million for 
fiscal years 1972 and 1973, respectively. Ship support 
costs for fiscal years 1974 and 1975 are reported under 
activities of the Office of Oceanographic Facilities and 
,Support. 

The prqram areas were established to accomplish the 
following goals. 

--Preserve the ocean environmen: by accelerating scien- 
tific observations of the n;cural state of the ocean 
and its interaction with the coastal margin. 
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--Improve environmental forecasting to help reduce 
hazards to life and property and permit more effi- 
cient use of marine resources. 

--Expand seabed assessment activities tc permit better 
management--domesticaily and internationally--of 
marine mineral exploration and exploitation. 

--Develop an ocean monitoring system to facilitate 
prediction of oceanographic and atmospheric condi- 
tions. 

--Improve worldwide data exchange. 

--Increase opportunities for international sharing of 
responsibilities and cost for ocean exploration and - 
insure better use of limited exploration capabilities. 

Environmental quality 

Environmental quality effort is directed to assessing, 
understanding, and predicting man's impact on the marine 
environment. Studies are made to determine (1) sources of 
pollutants and the rate a': which they enter the environment, 
(2) mechanisms and principles governing pollutant transfer 
to and dispersion withi:l the marine environment, (3) pollu- 
tant eFfects on marine organisms, communities, and ecosys- 
tems, tnd (4) existing concentrations of pollutants and 
trace compounds in the environment. 

Environmental forecastinq 

Work in this area is designed to provide the scientific 
base necessary for an improved capability in predicting 
changes in the environment. It includes studies of ocean 
circulation, air-sea interaction, and climate variations. 
According to NSF, an understanding of the state of the 
oceans as well as conditions in the atmosphere is necessary 
for long-range and accurate environmental forecasting. 
Therefore, to enhance forecasting capabilities, data on 
processes a.: work in the air and sea must be incorporated 
into predic;:;ve models. Because knowledge of these proc- 
esses is Incomplete, major emphasis has been placed on 
studies of the ocean surface and its interaction with the 
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lower atmosphere (air-sea interaction) and determining the 
dynamic processes in the deep ocean that influence the 
interaction. 

Seabed assessment 

Seabed assessment effort is designed to support studies 
of continental margins, deep seabeds, and midoceanic ridges 
in an attempt to identify new areas of natural resources, 
particularly petroleum and hard minerals, and to enhance 
understanding of the natual processes which produce these 
resources. For example, the continental margins are both 
economically and scientifically important because rich de- 
posits of sulfur, heavy minerals, sand, and gravel are 
dredged from the bottom and the area is a potential location 
for oil field development. In addition, investigations on 
the origin and distribution of concentrations of manganese 
nodules, which occur extensively on the deep plains of the 
ocean, are conducted. These nodules contain high percent- 
ages of iron and manganese and sometimes contain economi- 
cally attractive amounts of copper, nickel, and cobalt. 

Living resources 

Work in this arr3a is designed to provide improved 
understanding of the processes and relationships that exist 
between the biological aspects of marine organisms and the 
chemical, physical, and geological environment in which 
they live. Such knowledge is necessary for the intelligent 
use and management of living marine resources. Currently 
this area has concentrated on marine ecosystems analysis-- 
primarily the coastal upwelling ecosystem. This ecosystem is 
being studied because an estimated 50 percent of the worid's 
fish supply comes from major upwelling areas. 

In addition, the IDOE Office provided an estimated 
$50,000 a year during fiscal yr_ars 1974 and 1975 for the 
general support of films, publications, and printing, etc., 
which are considered part of the total costs associated 
with its oceanographic research activities. 
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Although not specifically identified as separate pro- 
grams, IDOE contributes funds to international organizations 
and other Federal Government entities for oceanographic- 
related activities. The IDOE Office, for example, provides 
or has provided funds to the (1) Intergovernmental Oceano- 
graphic Commission, an international organization, for the 
planning of an IDOE program, (2) Environmental Data Service, 
NOAA, for the training of foreign nationals in the handling 
of oceanographic data and storage and dissemination of data 
collected during the course of NSF-sponsored research, and 
(3) the National Oceanographic Instrumentation Center, NOM, 
for instrument calibration and instrumentation. 

The following table shows the amount of appropriated 
fwds contributed by the IDOE Office to these organizations. 

Fiscal year 

:972 1973 1974 1975 

(000 omitted) 

Intergovernmental Ocelno- 
graphic Commission $0 $ 50 $ 50 $. 50 

Environmental Data Service 300 390 400 400 

National Oceanographic 
Instrumentation Center 40 20 30 30 

Total $340 $460 9490 $480 

OCEANOGRAPHIC FACILITIES AF\TD SUPPORT PROGRAM 

This program is administered by the Office for Oceano- 
graphic Facilities and Support. Under the program, grants 
ox contracts are awarded to support: construction, modifica- 
tion, conversion, purchase, and operation of oceanographic 
facilities which lend *emselves to shared use by the 
oceanographic community. Facilities supported are those re- 
quired for research in the open ocean. in near-shore and 
estuarine areas, and on the Great Lakes. 
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The objectives of the program are to (1) maintain and 
improve oceanographic facilities and operational capabili- 
ties at key institutions, (2) promote shared use of facili- 
ties, and (3) promote effective management of oceanographic 
facilities. 

NSF grants for oceanographic research are distributed 
among some 60 academic and private nonprofit research in- 
stitutions. Seventeen of these 60 institutions operate NSF- 
funded facilities, principally ships comprising the academic 
fleet. 

This program provides to these institutions funding 
support required for facilities' operations in support of 
NSF-funded oceanographic research programs. NSF is the pri- 
mary source of Federal support for the operation of academic 
oceanographic facilities and, in 1973, contributed about 70 
percent of the costs to operate those facilities. 

The program works with the University National Oceano- 
graphic Laboratory System, a voluntary association, to 
insure access to these facilities by NSF grantees from any 
institution. The association. has the major role in co- 
ordinating the shared use of the academic fleet and other 
specialized facilities. 

DIVISiON OF ENVIROMGXTAL SCIENCES 

The Division of Environmental Sciences supports a basic 
oceanographic research program with the overall goal of in- 
creasing the understanding of the marine environment. The 
goal is accomplished by providing financial support (through 
grants) to oceanographers at universities in the United 
States and providing these oceanographers wjth equipment and 
observational tools, if funda permit, to make their work 
productive. 

The program plans to 

--incrszse man's knowledge of the physical and chemical 
processes occurring in the ocean, 

--improve understanding of motions of ocean wcters and 
the forces that drive them, 
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--expand man's linowlcdgc oE the distribution of sea 
floor structures and the processes that form them, 
and 

--describr and predict the behavior of marine organisms 
and ecosystems in the marine environment. 

The following table shows the amount of appropriated 
funds allocated by the pivision of Environmental Sciences 
to the program itleas of the Oceanographic Research Program. 

Fiscal year 

1972 1973 I_- 1974 19'5 

(millions) 

Programs: 

Physical oceanography $ 3.0 

Marine chemistry .8 

Biological oceanog- 
raphy 4.3 

Submarine geology and 
Feophysics 4.1 

Total programs $12.2 

Other (see p. 122) 1.5 -- 

Total $13.7 

Physical oceanography 

$ 2.5 

1.5 

4.3 

4.5 

$12.8 

1.2 

$14.0 

$ 3.1 

1.1 

4.5 

5.0 

$13.7 

1.4 

$15.1 
-- 

$ 3.6 

1.5 

5.4 

5.4 

$15.9 

1.4 

$17.3 

This program area is concerned with understanding the 
physical properties and movements of water in the ocean and 
large lakes, including cstuarine and coastal waters. It in- 
cludes studies of deep ocean circulation, current meanders 
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(w*,ndering of the ocean current!, diffusion, and air-sea 
interactions in the ocean as well as the Great Lakes. During 
fiscal years 1972 through 1974, the Division funded 158 
projects in this program area, and the Division plans to 
fund 70 during fiscal year 1975. 

Marine chemistry 

This area is concerned with understanding chemical 
properties of and processes in seawater: biochemical proc- 
esses in seawater and related waters: the distribution and 
transportation of naturally occurring and manmade chemical 
compounds in the waters of the ocean, lakes, and related 
bodies of water: and chemica?. aspects of ocean-atmoqhere 
interactions. 

Studies include research on environmental problems and 
man-induced radioactive substances to improve understanding 
and for controlling and possibly preventing deleterious 
effect. of pollution, including wastes and spills froiz 
energy generation and fuel production. These man-induced 
substances and dissolved gases are s+.udiad to provide 
tracers for studies of water movements in the oceans and 
lakes. Studies of major chemical constituents of seawater 
are studied to understand cycles of materials moving between 
the ocean, atmosphere, ocean bottom, and continents. Iflinor 
constituents are studied to understand movements and be-= 
havior of biologically active substances needed for growth 
and development of marine organisms. Organic matter in the 
ocean is studied to increase understanding of the substances 
produced by living organisms and to understand the fate of 
such organisms resulting from petroleum spills. Between 
fiscal years 1972 and 1974, the Division funded 76 projects 
in this program area, and the Division plans to fund 31 in 
1975. 

'Biological oceanography 

This area is concerned with basic research on the 
nature and distribution of life in t?-e ocean and marine 
ecosystems. Research includes studitis on the kinds of 
organisms in the ocean and their distribution, abundance, 
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behavior, interaction, nutrition, genetics, and population 
dynamics, Included als3 are studies of (1) interactions 
between*mmarine organisms and their environment, (2) transfer 
processes for metals and other contaminants into and within 
marine ecosyetams, (3) functions of marine ecosystems and 
development of simulation models that can predict marine 
organisms and their environment, and (4) tolerances and re- 
sponses of marine ecosystems and their components to thermal 
stresses and toxic substances. Between 1972 and 1974 the 
Division funded 257 projects in this area, and the Division 
plans to fund 95 in fiscal year 1975. 

Submarine qeoloqy and qeophvsics 

This area includes basic research to increase under- 
standing of +Ae history of seawater and ocean basins, of 
their sediment deposits, and of ancient marine life. Studies 
are conducted on the physical, chemical, and biological proc- 
esses involved in the formation and alteration of sediments 
or rocks of the ocean floor and continental margins. Studies 
of crustal structures, minerals and fossil remains, deep 
ocean currents, processes that form and alter the rocks, 
chemical processes and transformation occurring between sedi- 
ments and marine organisms and deep sea deposits are con- 
ducted to aid in the understanding of the historical develop- 
ment and makeup of the ocean floor. Between fiscal years 
1972 and 1974, the Division funded 328 projects in this area, 
and the Division plans to fund 113 in fiscal year 1975, 

Other -- 

In addition to its Oceanographic Research Program, the 
Divisic 's atmospheric research is related to oceanography, 
specifically, air-sea interaction studies and studies 
funded in participatio.1 with KOAA's Global Atmospheric Re- 
search Program. About $1.4 million a year was allocated 
to these activities for fiscal years 1972, 1974, and 1975: 
$1.2 million was allocated for fiscal year 1973. 

During fiscal year 19'72 the Division also contributed 
$100,000 to the World Data Center for the stcrage and dis- 
semination cf selected data collected during the course of 
research sponsored by the Division. 
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OCEAN SEDIM!ZNT CORING PROGRAM - 

The objective of the Ocean Sediment Coring Program, as 
administered by the Office of National Centers and Facilities 
Operations, is to increase man's knowledge of the history, 
age, and structure of the ocean basins and evolution of 
marine life. The program objective is to be accomplished 
through Tao major phases: (1) deep sea drilling to obtain 
core samples and (2) detailed analyses of the core material. 
The drilling phase, known as the Deep Sea Drilling Project, 
is carried out by the Scripps Institution of Oceanography, 
University of California, in San Diego under a 1966 nlegcr- 
tiated-cost contract. The contract covers through June 30, 
1976, and provides for 84 months of drilling operations. 
Scripps is also responsible for preparing preliminary de- 
scriptions of the core materials, storing the cores, and 
distributing core samples to qualified scientific investi- 
gators. Core samples are obtained by conventionai drilling 
methods from the Atlantic, Pacific, and Indian Oceans and 
adjacent seas. 

The detailed analysis phase is the principal means of 
developing the fundamental knowlerlge concerning the consti- 
tution and history of the deep ocean basins. The analyses 
are primarily the responsibility of individual scientific 
investigators. From the core samples collected during the 
drilling phase, preliminary descriptions of the cores are 
made and published in bocAd reports. Not all core samples 
collected a1.d described auring the drilling phase are 
analyzed in detail. The preliminary descriptions provide 
the basis for interested scientists to select those cores 
which the scientists want to analyze in detail. Funding for 
detailed analyses is available to scientific investigators 
through various sources, including NSF research grants. 

ARCTIC AND U.S. ANTARCTIC RESEARCH PROGRAMS 

The Office of Polar Programs, through its Arctic and 
U.S. Antarctic Research Programs, conducts oceanogr,xphic 
research as part of its overall program objectives. 
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The following table shows the amount of appropriated 
funds allocated by the Office of Polar Programs to the oceaz.o- 
graphic activities of these programs. 

Fiscal year 

197.1 1973 1974 1975 

- (millions) 

Programs: 

Arctic Research 
Program 

$1,7 $1.8 $2'.2 $2.2 

U.S. Antarctic 
Research Program 3-5 - - - 2.2 1.7 1.9 

Total programs $5.2 $4.0 $3.9 $4.1 

Other (see p. 126) 3 A 3 A 3 A 3 & 

Total $5.5 $4.3 $4.2 $4.4 -- 

Arctic Research Program 

The objectives of the Arctic Research Program are to 
(1) increase man's knowledge of the Arctic environment and 
its dynamic parameters and make intelligent use of the re- 
sources of the region, (2) provide increased coordination of 
'the Arctic research programs of Federal agencies, (3) in- 
crease cooperation in research with other nations having 
Arctic interests, and (4) develop mechanisrls for the exchange 
of scientific data and research plans--nationally and inter- 
nationally. 

There are seven areas of concentration in the program: 
marine research, terrestrial biology, Man in the Arctic 
(social science resea,,h on the impact of current activities 
such as oil development in Alaska on Native Alaskan com- 
munities), atmospheric science, glacioLogy, geology and 
geophysics, and information services. Coordination of 
Federal agency research is to be accomplished through the 
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Interagency Arctic Research coordinating Committee which is 
composed of 12 agencies s;ronsoring research in the Arc!tic or 
S&arctic. 

Oceanographic research activities in the Arctic through 
this program primarily include investigating the response of 
the pack ice and underlying ocean to the forces exerted by 
the atmosphere. This is done in an effort to understand and 
predict ice movement and deformation. Through this effort 
investigations of fundamental problems of air-sea interaction 
are also performed. 

U.S. Antarctic Research Program 

The objective of this program is to promote U.S. scien- 
tific studies of the Antarctic Ocean in cooperation with 
other nations under the Antarctic Treaty as one phase of the 
U.S. ?:ational Program in the Antarctic. 

This program supports projects in all relevant 
sciences--human behavior, biology, cartography, geology, 
glaciology, meteorology, oceanography, solid-earth geophysics, 
and upper atmosphere physics. 

That part of the program which has been considered as 
contributing tc oceanographic research involves physical 
oceanography, biological oceanography, and marine geology 
and geophysics. Physical oceanography focuses on the study 
of sea ice: the heat and salt contents of the ocean; and 
the formation, composition, and movement of bottom water 
and circumpolar currents. These studies are performed in an 
effort to understand the composition and flow of Antarctic 
currents and bottom water, clarify their interactions with 
the world‘s oceans, and determine the nature and extent of 
air-sea-ice interactions. 

Biological oceanography focuses on ecosystems analysis 
for a better understanding of the biological cycle and dis- 
tribution of marine organisms and of possible effects of 
pollution and other stresses on tie food web of the Antarctic 
ecosystem. 
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Marine geology and geophysics focus on increasing knowl- 
edge of the earth's crustal structure and forces that pro- 
duce changes in it and sea floor spreading. The Antarctic 
Ocean area contains an abundance of potentially exploitable 
resources, including probable petroleum deposits and manga- 
nese nodules. In this connection stdies are performed to 
increase knowledge of sea floor spreading, provide informa- 
tion on past climatic changes, and assess the economic poten- 
tial of ihe Antarctic Ocean regions. 

Other 

The Office of Polar Programs also provides funds to the 
Smithsonian Oceanographic Sorting Center for the classifica- 
tion of and publications of biological specimens collected 
during the research activity. In addition, funds are pro- 
vided to the Florida State University Core Laboratory for 
storage and preliminary analysis of cores taken from the 
Antarctic sea floor. The following iable shows the Camount 
of appropriated funds allocated by the Office of Polar Prc- 
grams fcr these purposes. 

Fiscal vear 

1972 1973 1974 1975 

(000 omitted)-- 

Smithsonian Oceanographic 
Sorting Center $200 $200 $200 $200 

Florida State University 
Core Laboratory 56 63 100 105 

Total $256 $263 $300 $305 - 
&EGIONAL ENVIROWKXL SYSTEMS PROGRAM- 

The Division of Environmental Systems and Resources, 
under its Reg.,onal Environmental Systems Program, supports 
research (through grants; relating to the environmental as- 
pects of coastal zone management. The goal of the program is 
to provide the data base for intelligent planning for uses 
of the coastal shoreline, The program attempts to 
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--provide management specifications for engineering 
construction in regions of the costal zone, 

--analyze waste disposal alternatives in harbors and 
estuaries, and 

--develop management guidelines for preserving and using 
coastal ecosystems. 

Specific users of the research results take part in the 
design and conduct of the research investigations for the 
benefit of giving reality to objectives and practicality to 
the results. Research relating to the coastal zone has been 
targeted on (I) understanding and alleviating estuarine ef- 
fects of waste discharges and dumping, (2) effects of engi- 
neering activities, particularly dredging, (3) management 
strategies for ecologically important areas, and (4) methods 
of restoring damaged areas. 

Coastal zone mar‘agement research efforts have included 
(1) identifying operating criteria for Texas coastal zone 

management along the Gulf Coast, (2) developing criteria for 
the siting and design of waste water treatment plant outfalls 
in the Chesapeake Bay, (3) evaluating dredging and spoil dis- 
posal in the Pacific Northwest for the purpose of developing 
operational criteria for maintenance of coastal and port chan- 
nels, and (4) assessing environmental problems associated 
with the Delaware Bay. 

SCIENCE EDUC!TION PROGZE 

The Education DirectGrate conducts a Science Education 
Program enL*ompas&.ng all major scientific disciplines. 

The major objectives of this program are to 

--hclp assure the Nation of an appropriate variety, 
flexibility, quality, and number of scientific and 
technological personnel with greater participation 
of minorities and women; 

--improve science education to meet the needs of a 
broader range of students and increase the number Of 
persons who make effective use of the processes and 
results of science in their work: 
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--improve the effectiveness and efficiency of science 
education through the application of improved programs 
invalving ‘modern educational technologies, new in- 
structional strategies and methodologies, and knowl- 
edge gained from research on the processes of learn- 
ing and education: and 

--find ways to increase the impact and effectiveness of 
NSF's education programs through research a:ld problem 
assessment which can point to necessary future program 
directions. 

That part of the Science Education Program related tc 
marine sciences involves supporting educational activities 
(through grants and contracts) at the precollege, under- 

graduate, and graduate Levels. Projects are supported, for 
example, to (1) develop alternative instructio.lal methods 
and materials, (2) de*nonstrate new educational materials and 
methods to prospective users, (3) train educational personnel 
to implement 'ew scienc? education programs, such as new 
and improved science curricula and teaching modes, (4) help 
various educational institutions organize their resources 
for more efficient use, (5) allow students to gain experience 
through partjcipaLion in research, and (6) provide fellowships 
and traineaships to insure a continuous flow of highly 
talented individuals into science careers. 
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CHAPTER 7 

ENVIRONMENTAL PROTECTION AGENCY 

EPA conducts numerous programs, principally in the Great 
Lakes system, involving marine science activities. The fol- 
lowing table compares EPA's total appropriations with the 
funds allocated for marine science activities. 

1972 --- 

Fiscal Year 
1975 

1973 1974 (note at 

(millions) 

Total appropriations >2,448.4 $7,427-l $4.628.6 $881.2 

Allocated to marine 
science activities: 

Great Lakes programs: 

Great Lakes 
initiative 

Surveillance and 
analysis activi- 
ties 

Construction 
grants 

Planning 
Manpower develop- 

lnent 
Permit and 

enforcement 

Estuarine .ind coastal 
zo'ne research 

Oil and hazardous 
materials spills re- 
search 

$ .2 

.l 

.9 

:l 

1.3 

6.6 

2.3 
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$ 5.6 $ 9.0 $ 6.1 

.l 

1.5 
.2 

.l 

1.5 

9.0 

5.4 

3.9 

.l 

2.0 
1.4 

.l 

2.3 

14.9 

5.6 

.l 

1.5 
14.9 

.l 

2.3 

25.0 

1.9 

5.8 

1.4 



. . , 

Xonitoring systems 
R&D 

Ocean disposal 
parmit 

Total 

Fiscal year 

1975 
1973 1974 (note a) -- 

.2 .2 

3 9 9 -. L A -L 

$14.2 $18.6 $23.5 $33.3 P - P - 

Percent of total ap- 
propriations al- 
located to marine 
science activities (b) (b) (b) 3.8 

aFiscal year 1975 funds represent requested appropriations. 

bLess than 1 percent. 

GREAT LAKES PROGRAMS 

Great Lakes initiative 

This program provides the principal Federal agency sup- 
port to the United States-Canada Great Lakes Water Quality 
Agreement. Its specific objectives are to provide a coordi- 
nated approach to understanding and solving the water quality 
problems of the Great Lakes and technical s,pport and advice 
to the 'Jnited States-Canadian International Joint Commission 
in relation to its responsibilities under the United States- 
Canada agreement. 

Research is conducted to provide a scientific basis for 
assessing the source, fate, effects, and importance of pol- 
lutrcnts in large lakes, particularly the Great Lakes, and 
develop and improve predictive mathematical models for lake 
water quality management. 

! 

Some of the principal efforts in the Great Lakes system 
include 
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--studying pollution resulting from agricultural, 
*forestry, and other land use activities: 

--developing an understanding of water quality problems 
peculiar to the Great Lakes and recommending solutions 
to these problems; 

--demonstrating new methods and techniques and develop- 
ing preliminary plans for eliminating or controlling 
pollution within all or any part of the watersheds 
of the Great Lakes; and 

--studying specific pollution problems such as (1) 
eutrophication, (2) thermal pollution and related 
power production problems, (3) hazardous materials, 
including industrial wastes, and (4) disposal of 
dredging spills. 

Surveillance and 
analysis activities 

This program consists of harbor dredging, Lake Erie 
water intake studies, and navigation season extension efforts. 

The harbor dredging activity includes collecting samples 
of sediments from each harbor scheduled to be dredged by 
COE and analyzing them to determine if the proposed dredg,ng 
areas are polluted and, if so, where the dredged spoils 
could be disposed to prevent harm to the quality of Great 
Lakes water. 

Lake Erie water intake studies ar'2 undertaken to docu- 
ment water quality trends. The activities include biweekly 
samplink: of 10 Lake Erie water intakes and their analysis for 
25 chemical and physical parameters and microbiological life 
forms. 

Navigation season extension efforts involve reqiewing 
the environmental effects of extending the Great Lnkes 
navigation season through the winter. This is done to de- 
termine if an extended season is beneficial or harmful. to 
the water quality and related environment of the Great 
Lakes. 
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Construction grants 

Under the program EPA awards grants to States for the 
construction of cost-effective, environmentally compatible 
waste water treatment facilities which will meet the effluent 
limit goals of the Federal Water Pollution Control Act (33 
U.S.C. 1151). Program responsibilities include (1) reviewing 
and approving all grant applications and awards and (2) 
drafting or reviewing State drafts of h'ational Pollutant 
Discharge Eli.,iination System permits for municipal discharges. 

Planning 

The overall goal of the program is to develop a coordi- 
nated water quality plan for tine water resources of the Great 
Lakes. Objectives include (1) working with the United States- 
Canadian International Joint Commission to develop the frame- 
work for such a plan, (2) promoting and requiring adequate 
planning activity in the Great Lakes States to allow com- - 
pliancc with water quality requirements, and (3) supporting 
local activity, through grants when applicable, to insure 
coorslnaized regional-local plans. 

Program activities include 

--assisting States in establishing water quality stan- 
dards, 

--overviewing the States' continuing planning process 
to insure development of water quality management 
plans, 

--promoting and reviewing facilities planling, 

--developing water resources plans, 

--providing coordination of Federal water resources 
projects, and 

--assessing the economic effects of pollution control 
programs. 
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Manpower development 

This program's goal is to determine priority environ- 
mental manpower training needs and assist State and lccal 
governments in meeting those needs. 

Specifically, the program is directed at providing an 
adequate number and type of skilled personnel to properly 
operate and maintain waste water treatment plants and assist- 
ing irl developing State and local capabilities to perform 
such duties by awarding grants to State and municipalities 
for training purposes. 

Permit and enforcement 

This program regulates the discharge and dumping of 
polluttiL.s, via outfalls, into waters to protect human 
health and weifare; marine life: wildlife: shorelines: beaches; 
and esthetic, recreational, and economic values. 

Its specific intent is to bring all industrial, munici- 
pal, and other sources that discharge pollutants into Great 
Lakes waters *under permits specifying the conditions under 
which such discharges may be made. Such permits are being 
issued in conjunction with the National Pollutant Discharge 
Elimination System. EPA monitors the permitted discharges 
to assess compliance with requirements of the system and takes 
appropriate enforcement measures in cases of violations. 

ESTUARINE AND COASTAL 
ZONE RESEARCH 

This program's goal is to provide a scientific basis for 
assessing the source, fate, effects, and importance of pol- 
lutants in marine waters, primarily in cstuarine and coastal 
zone areas. Objectives include developing (1) scientifically 
and legally defensible water quality criteria, (2) informa- 
tion to assess damage to marine ecosystems from acute and 
chronic exposure to pollutants, (3) criteria for the disposal 
of pollutants in the ocean resulting from outfalls and dump- 
in9, and (4) models for predicting the long-term effects of 
pollutants on marine ecosystems. 

133 



Major activities undertaken include determining the im- 
pact of 2ynthetic organic compounds and ocean discharges on 
marine ecosystems and developing water quality criteria. 

OIL AND HAZARDOUS MATERIALS 
SPILLS RESEARCH 

The purposes of this program are to elimil,ate spills, 
reduce discharges resulting from operational practices (such 
as loading and unloading materials on and off vessels), and 
minimize the environmental impact of the over 100,000 spilis 
which occur annually in the United States. 

The program is geared primarily to developing control 
technology for the prevention and cleanup of spills in in- 
land waters: however, there is some spinoff in technology 
for use in ocean areas. Because of this technology t.rdnsfer, 
EPA has considered the program marine related. 

Efforts include evaluating alternative devices to con- 
tain spreading oil slicks on water and rehabilitating sandy 
beaches contaminated by oil. The Coast Guard is responsible 
for R&D activities for the cleanup and control of spills in 
ocean areas. The development of on-board treatment devices 
to prevent the discharge of untreated sewage from vessels-- 
formerly carried out by EPA--has been transferred to the 
Coast Guard. 

MONITORING SYSTEMS RESEARCH 
AND DEVELOPME,XT 

The emphasis in this program is to insure the avail- 
ability and use of equipment specifications, methodologies, 
and systems needed by EPA and the States for the operation 
of efficient, effective, and feasible environmental monito::- 
in< and technical information systems. 

Objectives include (1) developing, del.dnstrating. and 
standardizing improved monitoring equipment, analytical 
methods, and data collection techniques, (2) implementing 
and managing an agencywide quality control program from the 
use of the standardized methods to insure uniform applica- 
tion of procedures, and (3) developing and demonstrating 
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improved methods and systems for storing, processing, and 
displaying scientific and technical data. This effort is 
intended to support the EPA's ocean monitoring activities 
as well as other environmental monitoring effLrts. 

OCEAN DISPOSAL PERMIT - 

The Marine Protection, Research and ;anctuaries Act of 
1972 prohibits the dumping of radiological, chemic:rl, or 
biological warfare agents or high-level radioactive wastes 
in the ocean. 

The objective of the program, implemented in April 
1974, is to regulate the ocean dumping of all wastes, ex- 
cept dredged material, in such a manner as to prevent any 
permanent damage to the marine environment at any dump site 
and allow only temporary, minor disturbances during actual 
dumping operations. Specific activj,ties include 

--developing criteria for evaluating permit applications, 

--developing procedures for issuing or denying waste 
dumping permits, 

--evaluating and designating waste disposal sites, 

--developing surveillance and enforcement procedures 
and conducting such enforcement and surveillance, 
and 

--conducting research to evaluatn the impact of waste 
dumping on the marine en-Jironment. 
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CHAPTER 8 

DEPARTMENT OF STATE 

Sta;e formulates and implements U.S. policy in interna- 
tional ocean affairs with the assistance of other Federal 
departments and agencies having responsibilities relating to 
3e ocean. Participation by State in the field of marine 
science activities and oceanic affairs consists principally 
of financial support pr:ovided to United Naticns (U-N.1 inter- 
national organizations and international fisheries com&Tis- 
sions. In addition, State involves itself in oceanic affairs 
such as conducting negotiations with foreign aovernments on 
international problems and representing U.S. interest at the 
U.N. Law of the Sea Conference. Some assistance is also 
provided to developing nations through the Agency for Inter- 
national Development. 

The following table compares State's total appropria- 
tions with amounts allocated to the areas discussed above. 

Fiscal veal: 
1975 

1972 - -- 1973 1974 (note a) 

.-(mill ions) 

State appropriation:- S 510.8 $ 587.2 $ 692.9 $ 694.8 

Agency for Inter- 
na';ional Develop- 
ment appropriations 1,718.2 1,664.3 1,548.6 2,568.l 

Total appropria- 
tions $2,229.0 $2,251.5 $2,241.5 $3.262.9 

--- 

Amounts allocated: 

Support for in- 
ternational 
organizations $ 6.3 $ 7.3 $ 7.8 $ 8.4 
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Support for in- 
ternational 
fisheries com- 
missions 

Departmental 
involvement 
in o.:ean 
affairs 

Assistance to 
developing 
nrJtions 

3.1 

r . "3 

.l 

Total $10.1 

Percent of total 
appropriaticns 
allocated (b) 

1972 

Fiscal year 
1975 

1973 1974 (note a) 

3.3 

.7 

,I 

3.6 

1.4 

.6 

$13.4 

WI 

4.0 

1.7 

.6 

$14.7 

WI 

aFiscal year 1975 funds represent requested appropriations- 
bLess than 1 percent. 
Internaticl;al organizations 

State contributes the U.S. share of the expenses of 10 
internationa' organizations of the U.N. involved in marine- 
related activities. Because of the degree of technical 
knowledge often required fcl‘ meaningful participation in the 
activities of these organizations, State often draws upon 
the expertise of other Federal departments and agencies 
possessing special competence. 

The following is a description of the marine-related 
activities of these international organizations. 

--The Food and Agriculture nrganization supports seven 
regional marine fisharies commissions which promote 
resource research and research on fisheries products 
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and fishery technology including standards for such 
products. It provides services, sush as the compila- 
tion of various statistics, assessment of fish stocks 
around the world, and convening technical conferences, 
to the international fisheries community. The Food 
and Agriculture Organization is also involved with 
other organizations and groups concerned with marine- 
related activities, For fiscal years 1972 'through 
1975, State provided $1.7, $2.0, $2.0, and $1.9 mil- 
lion, respectively. 

--All of the work of the international Hydrographic 
Organization is ma,:ine related. The purposes of the 
Organization include (1) encouraging coordination 
of the work of the national hydrographic offices of 
member states with a view to rendering navigation 
easier and safer throughout the world, (2) endeavor- 
ing to obtain uniformity insofar as possible in charts 
anl: hydrographic documents, (3) encouraging adoption 
of reliable and efficient methods of carrying out 
hydrographic surveys, and (4) encouraging development 
of theory and improvements in the practice of the 
science of hydrography, 

--The purposes of the Intergovernmental Maritime Con- 
sultative Organization are all marine related. The 
purposes are to (1) provide machinery for cooperation 
among go-?ernments in the field of governmental regula- 
tion and practices relating to technical matters of 
all kinds affecting shipping engaged in international 
trade, (2) encourage general adoption of the highest 
practicable standards in matters concerning mari- 
time safety and efficiency of navigation, (3) en- 
courage removal of discriminatory action and unneces- 
sary restrictions by governments affecting shipping 
engaged in international trade to promote the avail- 
ability of shipping .;ervice to the commerce of the 
world without discrimination, (4) provide for con- 
sideration of matters concerning unfair restrictive 
practices of shipping concerns, and (5) provide for 
consideration of matters concerning shipping that may 
be referred to it by any U.N. organization or special- 
ized agency. 
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--The International Atomic Energy Agency has been en- 
trusted with the responsibility for defining high- 
leyel radioact.!ve wastes or other high-level radio- 
active matter not to be dumped at sea and insuring 
that any dumping of radioactive matter into the sea 
involves no unacceptable hazard t,o man or his environ- 
merit. The Agency support; the International Labora- 
tory of Marine Radioactivity in ,~onaco, which per- 
forms research on the fate and efzects of radioactiv- 
ity in the marine environment, 

--Y'he International Teiecornxlunication Union establishes 
and regulates the use of maritime frequencies through- 
out the world. 

--The marine-related activiLes of the U.N. Educational, 
Scientific, and Cultural Organization promote basic 
marine research through the Division of Marine Science. 
This includes research on the management of the coastal 
environment: encouraging the collection, exchange, 
and dissemination of marine science information: pro- 
moting the strengthening of national facilities and 
regional cooperation in the marine sc!.ences; and 
promoting the development of education and training 
programs for specialists in the marine sciences. The 
Intergovernmental Oceanographic Commission is a semi- 
autonomous body under the U.N. Educational, Scientific, 
and Cultural Organization wlnose purpose is to pro- 
mote scientific investigation with a view to learning 
more about the nature and resources of the oceans 
through action of its members. The Commission coordi- 
nates programs in basic marine research and related 
services; promotes the exchange of oceanographic data 
and publication and dissemination of the results of 
scientific investigations of the oceans: and coordi- 
nates and strengthens education, training, and mutual 
assistance programs in marine science and technology. 
The Commission cooperates ciosely with other U.N. 
international organizations as well as nongovernmental 
international organizations invoived in marine-related 
activities. 

--The U.N. Development Program funds assistance programs, 
to less developed countries, in marine science, 
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fisheries, meteorology, maritime development, and 
health programs relating to coastal pollution. For 
fiscal years 1972 through 1975, State contributed 
$3.1, $4.4, $4.3, and $4.3 million, respectively. 

--The U.N. Envircnment Program is dependent upon other 
U.N. specialized agencies and international organi- 
zations to carry out specific action programs. The 
program's marine-related activities include (1) as- 
sessing problems affecting the marine environment and 
living 'resources in specific bodies of water, (2) 
assisting nations in identifying and controlling 
land-based sources of pollution, (3) stimulating 
international and regional agreements for the control 
of all forms of pollution of the marine environment, 
(4) developing a program for monitoring marine pol- 
lutlon and its effect on marine ecosystems, (5) 
promoting the development, on an entirely voluntary 
basis, of a list of clean rivers, (6) surveying the 
activities of international and regional organiza- 
tions dealing with conservation and management of the 
1:ving resources of the oceans, and (7) promoting the 
effective protection of threatened marine mammals; 

--The World health Organization has several programs 
providing for the study and development of ccntrols 
for coastal pollution which affects human health. 
In addition, the Organization works closely with the 
Food and Agriculture Organization on a food standards 
program which includes marine fisheries. 

--The marine-related activities of the World Meteorologi- 
cal Organization include work on marine climatology, 
sea ice data exchange, coordination of marine meteoro- 
logical services for the meteorological and nautical 
communities, meteorological aspects of gradual ice 
build-up on ships and installations at sea, environ- 
mental influences on the movement of oil slicks, and 
weather routing of ships. The Organization works 
closely with the Intergovernmental Oceanographic Com- 
mission and other international organizations on the 
metecrological aspects of various marine problems. 
In addition, The World Meteorological Organization 
and the Intergovernnental Oceanographic Cornmission 
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cocrdinatc the international plan for the use of radio 
frequencies in oceanic data transmission. 

International fisheries commissions 

State shares in the expense of the following nine inter- 
national fishery commissions, established b;r treaties: 

--International Pacific Halibut Commission. 

--international Pacific Salmon Fisheries Commission. 

--Inter-American Tropical Tuna Commisl;ion. 

--International Commission for the Northwest Atlantic 
Fisheries. 

--International Whaling Commission. 

--International North Pacific Fisheries Commission. 

--Great Lakes Fishery Commission. 

--North Pacific Fur Seal.Commission. 

--International Commission for the Conservation of 
Atlantic Tunas. 

The objectives of U.S. participation in the co.mmissions 
are to (1) provide a means of preventing disputes between 
the United States and other nations fishing' in common fish- 
ing grounds on the high seas and fishing for common stocks 
of fish, (2) insure the conservation of fishery resources 
of importance to the United States, and (3) increase the op- 
portunity for U.S. fishermen to share in the catch of fish. 
The commissions also carry out or coordinate scientific 
studies on the resources for which they are responsible and 
recommend conservation measures to the member governments 
on the basis of the results of t'lese studies. State provides 
funds for the travel expenses of the U.S. commissioners and 
their advisors. 

Funds are also provided to tie International Council 
for the Exploration of the Sea which coordinates and stimu- 
lates research in the Northeast Atlantic Ocean. The Council 

141 



proposes and organizes fishery and oceanographic investiga- 
tions and disseminates the results. The research activities 
recommended by the Council are carried out by national or- 
ganizations. 

Involv~mer,t in -ocean affairs 

State funds in this area have been used to finance 
travel, salary, and other expenses of employees participating 
in international conferences. The increase in funding in 
fiscal years 1974 and 1975 is attributable, principally, to 
State's participation in the Law of the Sea Conference which 
began in New York in Deceniber 1973. State was unable to fur- 
nish a breakdown of costs incurred during its participation 
in the Law of the Sea Conference. 

Assistance to developing nations 

The Agency for International Development funded marine- 
related activities to developing nations. Some of the proj- 
ects undertaken include (1) training in the fisheries area, 
(2) on-site fisheries assistance, (3) development of an ex- 
perimental demonstration course for data acquisition, proc- 
essing, and use which was given to students from at least 
16 developing countries, and (4) purchase of oceanographic 
instrumentation for four Latin American marine institutions. 

i 
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CHAPTER 9 -- 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

Three HEW agencies are involved in marine science ac- 
tivities--FDA, NI;-I, and OE. The following table shows HXW 
appropriations and the amounts allocated for marine science 
activitlas f5~ fiscal years 1972 through 1975. 

Fiscal year 
1975 

1972 -- 1974 finte a) 

Total appropriations $26,967.6 $31,589-O ~$34~672.2 $35,146,6 
(note b) 

Allocated for 
marine science 
activities: 

FDA $3.1 $4.5 $4.7 $5.0 

NIH 4.1 3.3 2.9 .2.1 

OE 

Total 

Percent allocated 

.1 

$7.2 $7.8 $7.7 $7.1 -- -- -- 

(cl ICI (cl (cl 

aIn this and following tables in this chapter, fiscal year 
1975 funds represent requested appropriations. 

bExclusive of trust funds, principally Social Security. 

cLess than 1 percent. 

FOOD AND DRUG ADMINISTRATION 

under the Food, Drug, and Cosmetic Act (21 U.S.C. 3011, 
FDA is responsible for insuring that food, including that 
obtained from the ocean, shipped in interstate commerce is 
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safe, pure, wholesome, and processed under sanitary condi- 
tions. FDA's marine science activities include its adminis- 
tration of the National Shellfish Sanitation Program and 
sample analyses of fish and fish products and fish plant in- 
spections. 

The following table compares funds allocated for these 
activities with FDA's total appropriations. 

Fiscal year 

1972 1973 1974 1975 -- -- 

Total appropriations $101.3 $158.0 $165.6 $201.3 

Allocated to marine 
science activities: 

National Shellfish 
Sanitation Pro- 
gram $1.3 $1.6 $1.7 $1.9 

Sanple analyses 
and plant in- 
spectiolls 1.8 2.9 3.0 3.1 -- 

Total $3.1 $4.5 $4.7 $5.0 

Percent of total ap- 
propriations allo- 
cated to marine 
science activities 3.1 2.8 2.8 2.5 

The National Shellfish Sanitation Program, established 
in 1925, is a voluntary cooperative program of Federal, 
State, and shellfish industry representatives. FDA represents 
the Federal Government in the program. The purpose of the 
program is to prevent disease in man resulting from eating 
Iunsafe shellfish--oysters, clams, and mussels. 

Twenty-three States and four foreign countries partici- 
pate in the program. FDA is responsible for determining each 
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participant's compliarce with the shellfish safety standards 
of the program. FDA provides leadership and guidance to the 
States and industry through development of standards and 
criteria; training: and technical assistance, including any 
necessary field investigation and research. FDA also pub- 
lishes a list of certified interstate shellfish s%ippers 
that have been inspected and approved by participating States. 
Essentially all regulatory activities are performed by the 
States under their respective laws and regulations. 

FDA also regulates other edible shellfish, such as crabs 
and scallcps and conducts plant inspections and makes sarn- 
ple examinations of other fish and fish products to insure 
safety and quality. 

NATIONAL INSTITUTES OF HEALTH 

NIH administers research contracts and grants and con- 
ducts in-house research to study diseases of man. 

The following table compares funds allocated to marine 
science activities with NIH‘s total appropriations. 

Fiscal Year 

1972 1973 1974 1975 

Total appropriations $2,193-l $2,698-l $1,859.8 $1,834.8 -- 

Allocated to marine 
science activities: 

Marine organism 
research 

Percent of total 
appropriation 
allocated to 
marine science 
activities 

aLess than 1 percent. 

$4.1 $3.3 $2.9 $2.1 

(a) (a) (4 (4 
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Each of the 10 NIH institutes sponsors research on 
marine organisms to obtain needed basic biological data be- 
cause such organisms are simpler and easier to work with than 
other animal organisms. 

The institutes administer and support research to study, 
for example, cell structure and anti-cancer agents: develop- 
ment of a nontoxic biologicaliy accepted bonding agent for 
oral restoration and orthopedic repair: nerve functions: and 
anatomy and physiology of -vital human organs. 

OFFICE OF EDUCATION 

Participation by OE in narlne science activities has 
been minimal. 

The following table com,ares funds allocated to marine 
science activities with OE's total appropriations. 

Fiscal year 

1972 1973 1974 1975 - 

Total appropriations $5,194.5 $6,186.9 $5,988.4 $5,962.2 

Allocated to marine 
science activities: 

Study on need for 
curriculum de- 
velopment in 
marine science 

Percent of total 
appropriation 
allocated io 
marine science 

a 
Less than 1 percent. 

$.l - 

(a) 

OE's total involvement consists of a l-year project, 
initiated in 1974, entitled State of the Art Study and Bases 
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for Curricuium Decisions in Marine Sciences. The purpose of 
the study is to determine whether there is a national need 
for curr.'_culum development for vocations related to marine 
sciences. I:? there is a need, OE may fund such projacts in 
the future. 
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CEAPTER 10 

ATOMIC E?ZZRGSI CC>LMISION 
. 

AEC's statutory mission is to develop, use, and control 
atomic energy. A portion of the radioactivity added to any 
environment through nuclear activities will find its way 
into the ocean. AX's marine science activities and oceanic 
affairs are principally research oriented and designed tc 
understand and predict the fate of radioactivity once it 
enters the ocean and to determine its effects on the environ- 
ment and on Lrumans who rely on marine food in their diet. 

The following table shows appropriated funds allocated 
by four AEC divisions (formerly six) to support marine 
science activities and oceanic affairs. 

1972 

Fiscal year 
1975 

1973 1974 (note a) 

Total appropriations $2,294.4 $2,633.4 $2,389-O $3,057.6 -- 

Allocated to marine 
science activities 
and oceanic affairs: 

Division of Rio- 
medical and 
Environmental 
Research 

Division of Mili- 
tary hppfication 

Division of Naval 
Reactors 

Division of Reac- 
tor Research 
and Development 

$4.0 $5.0 $5.4 $13.5 

1.2 .9 .8 .7 

.8 -5 .6 .8 

.7 -8 -7 .7 
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1972 

Fiscal year 
1975 

1973 1974 -- (note a) - 

-------------(millions)- 

Division of Applied 
Technology 

Division of Physical 
Research 

.2 .1 

WI (13) 

Total $5"9 $7.3 

Percent of total 
appropriations 
allocated <c; (cl (cl (cl 

aFiscal year 1975 funds represent requested appropriations. 

b Less t'lan S50,OOO. 

CLess than 1 percent. 

On October 11, 1974, the Energy Reorganization Act of 
1974 (Public Law 93-438) was enacted for the purpose of re- 
organizing and consolidating cer:ain functions of the Fc?d- 
era1 Government into a new Energ:I Research at:d Development 
Administration and a new Nuclear Regulatory Commission. This 
became effective on January 19, :'975. Accordingly, AK's 
fiscal year 1975 marine-related research became the cespon- 
sibility of the Energy Research and Development Administration 
on the effective date of its establishment. 

DIVIS,CX OF BIOMEDICAL AND 
ENVIRWXMENTAL RESEARCH -- 

'Io provide for the safety of man and his environment, 
this Division suppor&s research of biclogical, chemical, 
geological, and physical oceanography. The research is di- 
rectr.d to learning the effects of biological activity, sedi- 
mentation, and other oceanographic processes on the 
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accumulation of radionuclides (a radioactive type of atom 
characterized by its nuclear properties) in the living and 
r.on1ivir.g portions of ihe marine cnviranment. 0 

The research is conducted by major oceanographic edu- 
cational institutions, individual oceanographers, and AEC's 
national laboratories. 

The research undertaken includes: 

--Biological uptake, concentration, distribution, and 
effects of radioactive elements: understanding the 
m0vemer.t of radionuclides in the food chains of man 
to insure the protection of both man and the marine 
ecosystem on which man depe,lds for food. 

--Sedimentation and chemical interactions: studying 
szdiments and chemical processes in the ocean because 
a large portion of the radioactivity in the ocean 
becomes attached to particles and moves with the sedi- 
ment and chemical processes in the ocean can either 
remove rtidioactivity or make it more available. 

--Circulation and mixing: studying (1) deep ccean cur- 
rents as a distributive mechanism for radioactivity, 
!2) dispersal and distribution of fallout radionuciides 
through the ocean water masses, and (3) mechanisms 
for reduction or dilution of possible centers of 
radioactivity in the ocean. 

--Other oceanographic studies: studyi:,g the effects of 
thermal alterations on marine ecosystems and on bio- 
tides (poisonous chemical substances that can kill 
living organisms) and corrosion inhibitors used in 
the normal operations cf nuclear powerplants. 

Funding for this research for fiscal year 1975 was 
over 250 percent greater than for any of the 3 preceding 
fiscal years. The increase consisted principally of funding 
for research-ship operations and increased support for 

--conducting rhcrmal research to better understand the 
impact of waste heat effluent from any electrical 
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generating systems on marine and estuarine ecosys- 
tems: 

--understanding the behavior of plutonium in the ocean 
because of the role of plutonium i,? breeder tech- 
nology, 

--evaluating all types of nuclear and nonnuclear im- 
pacts on the coastal zone which may occur from the 
operation of offshore floating nucl-,ar plants gen- 
erating electrical power, and 

--making a regional assessment of nuclear and nonnuclear 
impacts in several drainage basins such as the Great 
Lakes, Northeast Corridor, and the Pacific Northwest. 

DIVISION OF MILITARY APPLICATIONS 

The marine-related activity adlninistered by this Divi- 
sion concerns military testing and involves large, specialized 
studies of fairly short duration to insure safety of a nu- 
clear eveni: both before and after the event occurs. For 
example, as a result of military testing on the island, 
special studies were made on the populations of sea otters 
and fish in the nearby ocean off the island of Amchitka, . 
Alaska. 

DIVISION OF NAVAL REACTORS - 
. 

The only marine-related project being administered by 
this Division concerns the design and devslopment of the 
nucleai propulsion plant for a deep-submergence research 
vehicle operated by the Navy. 

DIVISION OF REACTOR RESEARCH 
AND DEVELOPMENT 

The Div!sion administers and supports five projects 
relating to the siting of nuclear powerplants in a coastal 
or estuary zone including studies of problems associated with 
the dispersion of thermal plumes (configuration of warm 
water on top of ambient water) and cc‘?stal current modeling. 
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DIVISION OF APPLIED TECHNOLOGY 

Marine-related activities undertaken by the Division 
before 1974 consisted of work on (1) new instruments which 
used radioactive isotopes for making marine measurements 
and (2) irradiation preservation of marine food products. 
The activities were transferred in 1974 to the Division of 
Biomedical and Environmental Research. Currently, oniy two 
projects, formerly administered by the Division of Applied 
Technology, remain active. The projects include irradiation 
preservation of cod and ccean perch and testing the use of 
califorrlu-ril-252 (a neutron source) to determine whether 
heavy metals exist on the ocean bottom and, if so, the abun- 
dance of such metals. 

DIVISION OF PHYSICAL RESEARCH 

The only marine-related activity adsiinistered by the 
Division was a -ontract for $10,000 in each of fiscal years 
1972 and 1973. The contracts were fcr research on ne.dtron 
activation of ccean sediments to determine their composi- 
tion. 
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CHAPTER 11 

??ATIO,XAL AEROXAUI'ICS AND SPACE ADMINISTRA?'ION 

All of NASA's oceanographic-related activities are de- 
signed to be responsive to the needs of other Federal agencies 
and the scientific community for improved or new oceanographic- 
data acquisition systems to facilitate their efforts in ac- 
quiring information about the resources and environment of 
the coastal zone and open ocean. 

The foliowing table shows total NASA appropriations and 
the portion allocated to oceanographic-related activitie:;. 

1972 

Fiscal year 
1975 

1973 1974 (note a) 

Total appropriations $3,310 $3,408 $3,040 $3,247 -w 

Allocated to oceano- 
graphic-related 
activities: 

Supporting re- 
search and 
technology 

Space flight 
programs 

Advanced appli- 
cations flight 
experiments 

Total 

$ -8 $1.3 $2.4 $4.7 

2.0 3.0 2 .6 IQ.2 

.4 .5 .3 .6 -- 

$3.2 $4.8 $5.3 $15.5 -- -- 
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Fiscal year 
1975 

1972 1973 1974 (note a) 

------faillions)--------. 

Percent of total 
appropriations 
allocated to 
oceanographic- 
related activi- 
ties (b) lb) lb) (b) 

aFiscal year 1975 funds represent requested appropriations. 

%Less than 1 percent. 

SUPPORTING RESEARCH AND TECHNOLOGY 

This program encompasses research which investigates the 
feasibility of using remote-sensor instrumentation and tech- 
niques for obtaining useful information about oceanographic __ 
parameters, processes, and phenomena. 

NASA conducts research concerning the development of . 
computerized methods and procedures for facilitating the 
acquisition, processing, formatting, and interpretation of 
remote-sensor-derived oceanographic data. It also develops 
and tests predictive and descriptive models with sensor- 
derived data. NASA aircraft serve as platforms for remote- 
sensing instruments during field experiments involving flights 
over sites or regions where other Federal and non-Federal 
agency scientists are occupying ship stations and acquiring 
conventional oceanographic measurements. These measurements 
are required for assessing the ability of remote sensors to 
provide information on actual oceanographic conditions or 
physical, chemical, and biological parameters. 

In addition, IKASA has embarked upon a cooperative pro- 
gram with NOAA and the Coast Guard to demonstrate the opera- 
tional utility of using an airborne radar system to acquire 
imagery of ice coverage on the Great Lakes and a satellite 
to relay the radar data from the aircraft to the satellite 
ground receiving st ion. Ultimattly the data will be used 
to produce navigational charts. 
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SPACE FLIGHT PROGRAMS 

Oceanographic-related activities associated with NASA's 
space flight programs have two purposes: (1) testing and 
assessing the capabilities of remote sensors from the stand- 
point of design and performance and (2) conducting experi- 
ments to determine whether remote-sensor-derived data provides 
useful inforrration about the marine environment. 

Remote-sensor-derived data obtained during the recently 
co,mpleted series of manned Skylab missions and during the 
present Earth Resources Technology Satellite unmanned earth 
orbiting spacecraft mission are currently being evaluated 
to determine their utility in providing information on 
oceanic conditions. 

Other space flight activities being pursued under the 
program include the following. 

--GEOS-C spacecraft: this spacecraft will be launched 
into near-polar orbit in the spring of 1975 and will 
carry a radar altimeter for use in mapping the geoid 
of the ocean surface with a precision of about I. 
meter and measuring the average wave height under the 
satellite. Since the radar altimeter will be used for 
oceanographic measurements, its development is con- 
sidered by NASA as an oceanographic-related activity: 
the spacecraft is not identified as solely oceano- 
graphic related. 

--SEASAT-A: this satellite, to be launched in 1978, 
will demonstrate remote-sensor and data system cap- 
abilities and provide to the oceanographic user com- 
munity knowledge about the global ocean. Specifically, 
the data acquired by the satellite will make possible 
31e improvements in ocear. and weather forecasting 
necessary for defining and developing a prototype 
operational system for 7- to 14-day worldwide sea- 
condition forecasting. It will permit the monitori.nq 
of the world's oceans every 36 hours. 

I’ 
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ADVANCED APPLICATIONS FLIGHT EXPEI?IKE?iiS 

Efforts currently include developznent of remote-sensing 
instrumentation which will be used on orbiting spacecraft 
to acquire information on sea i.ce, sea surface wave geome-kry, 
and sea roughness. This information is essential for mon- 
itoring highly dynamic oceanographic conditions. 
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CHAPTER12 

SMITHSONIAN INSTITUTION _- 

The marine-related activities of the Smithsonian focus 
on the classification and ecology of marine organisms and 
investigations of biological and geological phenomena of 
marine environments. The following table shows appropriated 
funds allocated for marine-related activities. 

Fiscal year 
1975 

1972 1973 197s' (note a) --- 

---Imillions1- 

Total appropriations 

Allocated to Smithsonian or- 
ganizations for marine- 
related activities: 

$56.8 $76.2 $84.2 $98.3 -., - - - 

National Museum of 
Natural FIistory 1.3 1.1 1.2 1.3 

Oceanography and 
Limnology Program 
(note b) .l .l .l -2 

Smithsonian Oceano- 
graphic Sorting Center .3 .3 -3 .3 

Mediterranean Marine 
Sorting Center (note b) .3 .3 l 2 .3 

Chesapeake Bay Center 
for Environmental 
Sttclies .2 .2 .2 .4 
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Fiscal year 
1975 

1972 1973 - - 1974 (note a) 

---------(millions)- 

Smithsonian Tropical 
Research Institute .4 .5 .5 .6 

Environmental Science 
Program .2 .l .l -1 

Woodrow Wilson Inter- 
national Center fey 
Scholars .I 1 . .l . 1 

Totai $2.6 $2.7 $2.7 $3.3 ---- ---- 

Percent of total appropria- 
tions allocated 4.6 3.5 3.2 3.4 

aFiscal year 1975 funds represent requested appropriations. 
b;*:ill terminate at the end of .fiscal year 1975. 

XATIONAL MUSEUM OF NATURAL HISTORY 

The museum supports basic taxonomic, anatomical, and 
environmental research projects concerning marine organisms. 
These projects vary in scope and emphasis but almost always 
include a systematic analysis of the organisms being studied. 
In addition, the geographical distribution of marine animals 
is analyzed and this information is correlated with relevant 
physical data, ecological research to determine the relation- 
ship between marine organisms and their environment is per- 
formed, and short- to long-term monitoring of marine areas 
and populations is conducted. A small amount of work I; 
also done in the area of ma-zinc geology. 

OCEANOGRAPHY AN3 LIXNOLOGY PROGRAM 

The Smithsonian Oceanography and Limnology Program is 
an administrative unit providing management and support serv- 
ices. The two basic kinds of support services provided 
are (1) direct logistical support, chiefly through the 



administration of two sorting centers and (2) technical 
support 00" both national and international levels, primarily 
by focusing Smithsonian expertise on problems of the water 
environment and its animal and plant life, The program also 
performs a research function primarily in biological oceanog- 
raphy and largely in support of internal marine projects 
involving the research staff of the Smithsonian's science 
bureaus. 

SMITHSONI~ OCEANOGRAPHIC SORTING CENTER 

Marine biologica: specimens are collected around the 
wxld under programs sponsored principally by the Smithsonian 
and other Federal and private organizations. The Smithsonian 
Oceanographic Sorting Center sorts the specimens into clas- 
sified groups, archives the data, and distributes the 
specimens to interested qualified specialists for study. A 
worldwide list of specialists and their areas of interest is 
maintained by the Center. Several million specimens a year 
have been sorted. The Center maintains a computerized in- 
ventory of collections received and sorted which includes 
available environmental data and information resulting from 
later analysis by scientists. A collection of Antarctic- 
bottom photographs is also maintained and distribut-t-1 +o in- 
terested scientists. The services of the Center are p;r-vided 
to other Federal agencies and nongovernmental organizations 
on a contract basis. 

HEDITERRWJXN MARINE SORTING CENTER 

The Mediterranean Marine Sorting Center was established 
in Tunisia in 1966 to provide services similar to the 
Smithsonian Oceanographic Sorting Center, but its use is 
limited to scientists and institutions involved in Mediter- 
ranean marine science programs. Yhe Center provides facil- 
ity and logistical support to a number of projects in 
Tunisia funded from the Smithsonian Foreign Currency Program 
and also provides administrative support to a study cf 
eutrophication elements in Lake Tunis which is being under- 
taken with EPA, 
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CHESAPEAKZ BAY CEXTER FOR 
ENVIRONMENTAL STUDIES 

The primary functions of the Center are public education 
and research facilitation through administrative support and 
facilities maintenance. Most of the Center's research proj- 
ects receive external funding through grarcs and contracts. 
Research focuses on the environmental relationship between 
the Rhode River estuary and its watershed and the tidal 
interface between the two. 

SMITHSONIAN TROFICAL RESEARCH INSTITUTE 

The Institute --the only basic research-oriented station 
in the tropics under the sponsorship of the United States-- 
conducts research on the evolutionary and ecological 
adaptions of tropical organisms. The Institute conducts 
research on basic biological processes, supports advanced 
training, supports research in the tropics by others, -,3 
works on behalf of conservation in the tropics. Research in 
line with these objectives includes studies of 

--the relationship between species diversity and 
evolutionary success, 

--mathematical theories of cwmmunity ecology, and 

--predator-prey coadaptations. 

Also under study are the history and composition of 
coral reefs and their 'riological communities and such organ- 
isms as sea snakes, sea urchins, squid, and coral reef fish. 

ENVIRONMENTAL SCIENCE PROGRAM 

-This is a long-range, multibureau study of natural 
fluctuations in several different ecosystems. The purpose 
is to understand the effects that natural changes have on 
biological communities to gain insight about the potential 
effects of changes caused by man's activities. Since dif- 
ferent ecosystems respond in different ways to environmental 
changes, several contrasting sites have been picked for 
study. These include two reserves managed by the Smithsonian 
Tropical Research Institute (a tropical forest and an 
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intertidal coral reef) and a temperate estuary managed by 
the Chesapeake Bay Center for Envronmental Studies. Re- 
search activities incl?lde measuring the number of physical, 
chemical, and biological factors which vary with time--in- 
cluding plant production and animal consumption. These give 
a picture of the stability, predictability, and variability 
of each environment. Another research project conducted 
under the program is Lnvestigating the marine shallow-water 
ecosystem at a reef site off the coast of British Honduras. 
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APPENDIX II 

RESEARCH CONDUCTED UKDEi 

THE NOAA SEA GRANT PROGRAM 

MARINE RESOURCESDEVEWPMENT -- 

Aquaculture 

Aquaculture is an overall NOAA goal, with the Sea Grant 
Program as a major part?cipant, Under NOAA aquaculture 
plans certain fish species are assigned priority for de- 
velopment.- The species are those with relatively short- 
range promise for commercial aquaculture. In addit'.on, sea 
grant is involved with the long-range growth of American 
aquaculture through its research on new species. Aquacul- 
ture research includes: 

a. 

b- 

C. 

d. 

e. 

Study of individual plant and animal species or 
groups of species for the specific purpose of 
rearing them under controlled circumstances for 
social or economic benefit. 

Studies of maturation, breeding, hatching, rearing, 
diet, nutrition, selective breeding, genetics, 
disease, parasites, environmental requirements, 
polyculture, sequential culture, and energy flow 
through culture systems including use of was+es 
and recycled nutrients. 

Engineering development and evaluation of aqua- 
culture systems of all kinds. 

Applications of aquaculture to social as well as 
economic benefits, including recreation. 

Economic analysis of aquaculture systems, social 
and cultural impacts and barriers, environmental 
impacts, insLitutiona1 problems, and legal con- 
siderations. 

Living resources other than aquacultbre 

a, SixdiGs related to the population dynamics, dis- 
tribution, l!.fe history, diseases, and sustainable 
yield of -plant and animal stxks. 
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b. R&D directed to resource management. 

C. Effects of human intervention. 

d. A!.1 of the above, plus any related research di- 
rected specifically to target species now under- 
utilized, 

Mineral resources 

a. 

b. 

C. 

d. 

e. 

Evaluation and prediction of potential environ- 
mental impact of recovery of particular minerals 
in specific ar-as. 

Inventories of mineral resources. 

Techniques for locating, evaluating, and recover- 
ing mineral resources, 

Cooperation and communications with cognizant 
agencies and with minerals industries in a con- 
tinuing definition of the most useful and pro- 
ductive sea grant role that contributes to national 
and regional zeeds while avoiding competition and 
duplication. 

Definition of minerals i.s hydrocarbons, sulphur, 
sand, gravel, heavy minerals, manganese, and 
phosphorite nodules and crusts: minerals found in 
beach sands and marine placer deposits and miner- 
als extracted from seawater; and freshwater 
aquifers and ground water. 

Marine biomedicinals and extracts 

a. Investigation of potentially useful industrial 
products from living marine resources. 

b. Investigation of chemical and bioactive substances 
for which clues and some background exist and 
which may have either industrial or medicinal use. 
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a. 

b. 

C. 

d. 

e. 

SOCIOECOHOMIC AND LEGAL STUDIES 

Marine economics 

a. Continuing evaluation, beginning with the concep- 
tual stage, of new technology develcpment through 
scientific and engineering research. 

b. Assessment of the economic impact of any marine 
resource development. 

C. Economic studies of alternate decisions in marine 
resource and coastal zone management. 

3. Development of techniques and models for economic 
assessment of marine aci;ivitics of all kinds, in- 
eluding economic considerations of ecosystem main- 
tenance or alteration. 

Ocean law 

Inventorying and classifying domestic marine and 
coastal laws and regulations--particularly as 
they apply to State and local jurisdictions. 

Identifying potential marine resource legal defi- 
ciencies and problems and recommending solutions. 

Developing new legal concepts and finding con- 
flicts within legal regimes which may be solved 
by specific actiox or new concepts. 

Analyzing and understanding developments in inter- 
national la?? of tI,e sea and aiding understanding 
by the marine communities affected by such develop- 
ments. 

Providing background on legal considerations to 
the private legal community and to the legal 
officers of political jurisdictions and to public 
groups. 
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Farine recreation 

a. 

b. 

c. 

d. 

e. 

f. 

Recreational fishing of all kinds--from big game 
fishing to pan fishing. 

Application of marine technologies to recreational 
fishing opportnnitics, e.g. use of aquaculture 
technology for improvement or expansion of recrea- 
tional fishing. 

Requirements and opportunities of the boating 
public and those who serve the boating public with 
a special emphasis on assisting business a;id in- 
dustry to improve services. 

Examination of such questions as public access to 
marine recreation areas and recommendations to 
managers based OE studies of trends and future re- 
quirements. 

Preservation of recreational areas and environ- 
mental improvement Cbr maintenance. 

Innovative concepts for improvement of marine rec- 
reational activities--particularly in the major 
metropolitan areas where recreational opportunities 
have declined. 

Sociopolitical studies 

a. Study of institutional structures and procedures 
affecting marine resource development or manage- 
ment-- includi,?g specific analyses and guidelines 
for the use of business, industry, and managers. 

b. Assessment of the social and cultural impacts of 
alternative decisions for use of the marine en- 
vironment or coastal zone. 

C!. Definition of social and cultural barriers to new 
and innovative uses of marine products, e.g. under- 
utilized species or reconstituted food forms. 
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d. Studies of the social values, as distinct from the 
purely economic values, of various existing uses 
of the marine environment. 

MARINE TE3THNOLOGY RESE.ARCH AND DEVELOPMENT 

Ocean engineering 

Ocean engineering in sea grant is directed to conception 
and development of specific methods and equipment. Both new 
engineering systems and improvement of those already in use 
are appropriate. 

a. 

b. 

C. 

d, 

e. 

f. 

g- 

h. 

Lir'e support systems --relates both to surface and 
subsurface support systems. 

Seafloor engineering--offshore, seafloor emplace- 
ment of various kinds of structures, including 
storage structures, 

Vehicles, vessels, and platforms, 

Materials and structures. 

Coastal engineering. 

Engineering--aquaculture 

Dredging --relates to coastal engineering, but the 
substantial industry involvement rates a separate 
heading, 

Ocean engineering--other--a category for fields 
not covered elsewhere; permits an opportunity for 
innovation not proposed often enough to warrant 
separate treatment. 

Resources recovery and use 

a. Behavioral sciences --the focus for behavioral 
sciences within this category is recoverable for 
culturable) marine organisms whose behavior de- 
termines the effectiveness of recovery 07 culture 
systems. A criterion is the commercial value of 
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b. ' 

C. 

a. 

the organism concerned. Priority depends on the 
importance of behavior to design and effectiveness 
of capture or culture systems. 

Commercial fisheries--technology--directed to gear 
and fishing platform research and other fields de- 
signed specifically to improve the efficiency of 
the fisherman or to open up new fisheries. 

Man-in-the-sea research --for both diver and sub- 
mersibles, research priority is limited to fields 
of demonstrable cost effectiveness. 

Seafood science and technology--a broad category 
of research which may include recycling or other 
use of wastes and byproducts from ,reafood handling 
and processing: improvements in safety and palata- 
bility of seafood products: increased efficiency 
for processors: better handling at ~11 stages from 
catch to consumer: new products; longer life for 
processed products: methods of meeting criteria 
established by regulatory agencies; or any other 
field that will increase the quality, efficiency, 
or utilization of foods from the sea either as 
foods or industrial products. 

Transportation systems -- 

Marine transportation is the primary responsibility of 
other agencies, including Maritime, COE, and the Coast Guard. 
However, sea grant plays a Jseful role in providing economic, 
legal, social, and environmental information. 

a. Studies directed to development, improvement, and 
evaluation of marine transpcrtation systems and 
theit co;nponents --covering both existing and new 
designs. 

b. Design criteria for safe and effective harbors, 
r?arinas I offshore terminals, artificial channels, 
breakwaters, etc. 

C. Systems ar,aiysis of marine eiansportation inckding 
interface with land and air systems. 
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d. Basic methodology and decision criteria, 

e. Economic, social, institutional, engineering, and 
environmental considerations. 

MARINE ENVIROT\WENTAL RESEARCH 

Research and studies in direct support -- 
of coastal zone management decisions 

a. 

b, 

C. 

d. 

e. 

f. 

Acquisition, compilation, evaluation, and analysis 
of existing data necessary for coastal zone 
management --including materials of value to the 
design of appropriate data management systems. 

Studies of social and institutional arrangements 
and constraints, demographic data and population 
!:rends, economic structures in the coastal zone, 
and projected land and water uses. 

Consequences of alternate decisions and courses of 
action. 

Procedures and techniques for transfer of informa- 
tion and data to appropriate elements of the 
coastal community, 

Physical, chemical, biological, and geological data 
necessary to determine the effects of alternate 
courses of action or of past actions relevant to 
decisions. 

Relative values, in soc.ial and economic terms, of 
various geographical and environmental elements of 
the coastal zone under study. 

Ecosystems research 

a. Developing the methodology for ecosystems research. 

b. Defining and isolating key parameters through which 
an ecosystem can be defined. 
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Pollution studies 

a. The source, fate, and effects of oil spills, pesti- 
cides, thermal and radioactive pollutants, and 
metals in the marine environz!ent. 

b. Alte;-*late means of waste disposal. 

Envirowental. models 

a. Mathematical models of physical, biological, and 
other environmental processes. 

Applied oceanography -- 

a. Chemical, physical, Biological, and geological 
oceanographic studies. 
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NAVAL SYSTElY.5 SUPPORTED BY 

APPENDIX III 

OCEAN ENVIROLNMENTAL KNOWLEDGE 

SURVEILLANCE 

Acoustic 

Stationary sensors (fixed, moored, and free 
floating) 

Vehicle-towed sensors 
Hull-mounted sensors 
Vehicle-dipped sensors 

Nonacoustic 

Direct de&.?tiort 
Surface ma-iifestation detection 
At-depth .nanicestation detection 

TACTICAL WARFARE: 

Ship and submarine active sonar 
Ship and submarine passive sonar 
Air-deployed localization sensors 
Acoustic communication systems 
Nonacoustic sensors 

NULLIFICATION 

Underwater-launched air transit missiles 
Torpedoes 
Undersea mines 
Mine corrntermeasures (excluding hunting) 
Acoustic sensor countermeasures 

COASTAL-INSHORE Oi'ERATIONS 

Coastal conditions and processes 
Remote sensing 
Tactical-strategic forecasts 
ShalT.ow k;ter acoustics 
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P'.3%NOGRAPHIC OPEFZTIONS 

Mapping, charting, geodesy 
Acoustic-ocean condition measurenlent 
Ocean engineering and construction 
Search, rescue, and salvage 
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APPEhTDIX IV 

PRINCIPAL OFFICIALS OF THE DEPARTMENTS 

AK0 AGENCIES RZSPONSIBLE FOR ADMINISTERING 

ACTIVITIES DISCUSSED IN THIS REPORT 

Tenure of office 
From To - 

AEC (note a) 

CHAImT: 
Dixy Lee Ray 
James R. Schlesinger 
GJ-an T. Seaborg 

Feb. 1973 Jan. 1975 
Aug. 1971 Feb. 1973 
Mar. 1961 Aug. 1971 

DOC -- 

SECRET>.RY GF COMMERCE: 
Frederick B. Dent 
Peter G. Petersor! 
Maurice H. Stans 

DOD 

SECRETARY OF DEFENSE: 
James R. Schlesinger 
Willi;lm P. Clements, Jr. 

(acting) 
Elliot L. Richardson 
i-felvin R. Lair& 

SECPSTARY OF HEALTH, EDUCATION, 
AND WELFARE: 

Caspar W, Yeinberger 
Frank C. Czrlucci (acting) 
Elliot L. Richardson 

SECRETARY OF TKE 1N"ERIOR: 
Rogers C. B. 'Morton 

Feb. 1973 Present 
Feb. 1972 Feb. 1973 
Jan. 1969 Feb. 1972 

July 1973 Present 
Apr. 1973 July 1973 

Jan. -1973 Apr. 1973 
Jan. 1969 Jan. 1973 

Feb. 1973 Present 
JEllI. 1973 Feb. 1973 
June 1970 Jan. 197;' 

Jan. 1971 Pxesent 
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Tenure of office -- 
From To -- 

DEPARTMENT GF STATE 

SECRETARY OF STATE: 
Henry A. Kissinger 
William P. Rogers 

Sept. 1973 Present 
Jan. 1969 Sept. 1973 

SECRETARY OF TRANSPORTATION: 
Claude S. Brinegar 
John A. talpe 

DOT 

Feb. 1573 Presext 
Jan. 1'.59 Feb. 1973 

EPA 

ADMINISTRATOR: 
Russell E. Train 
John R. Quarles, Jr. (acting) 
Robert W. Fri (acting) 
William D. Ruckelshaus 

NASA -- 

ADMINISTRATOR: 
James C. Fletcher 

i’SF 

DIRECTOR 
H. Guyford Stever 
Raymont L. Bisplir,ghoff 

(acting) 
William D. McElroy 

Sept. 1973 Present 
Aug. 1973 Sept. 1973 
Apr. 1973 Aug. 1973 
Dec. 1970 Apr. 1973 

Apr. 1971 Present 

Feb. 1972 Present 
Jan,, 1972 Feb. 1972 

July 1969 Jan. 1972 

i 
j 

1 
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APPENDIX F.7 

Tenure of office -.- 
From TO - 

SMITHSONIAN INSTITUTIOK 

THE SECPZTARY: 
S. Dillon Ripley Feb. 1964 Present 

aThe Ener;ry Reorganization Act of 1974 (Public Law 93-438) 
discontinued the AEC a;:d created a new Nuclear Reg:tlatory 
Commission and a new Energy Research and Development Admin- 
istration. This became effxtive January 19: 1975, and 
Robert C. Seamans, Jr. was appointed Administrator of the 
Energy Research and Development Administration which will 
be responsible for the marine--related activities formerly 
conducted by AEC. 
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