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TUESDAY, MAY 17, 1960

House of Representatives,
Special Subcommittee on Oceanography of the

Committee on IMerchant IVIarine and Fisheries,
Washington, B.C.

The subcommittee met at 10 a.m., pursuant to notice, in room 219,

Old House Office Building, Hon. George P. Miller (chairman uf the

subcommit tee )
presiding.

Present : Eepresentatives Miller, Lennon, Oliver, Dorn, Pelly, and
Curtin.

Staff members present: Paul S. Bauer, special consultant to the sub-

committee, and Frances Still, assistant clerk.

]\Ir. Miller. The committee will be in order.

For over a year our Special Subcommittee on Oceanography has
been conducting an extensive study of oceanographic potential of the
United States. The study has been carried out through public hear-
ings, attendance at numerous meetings, and visits to oceanographic
institutions. The subcommittee's work has centered aroinid the
splendid report of the Comiuittee on Oceanography of the National
Academy of Sciences-Xational Research Council.

I think it is fair to say to those who will appear before us that each
and every member of this subcommittee is convinced of the importance
of tliorough study of the sea and all its attributes, and the urgency
of proceeding with all reasonable speed toward the establishment of
an effective, coordinated national oceanographic program.
In these hearings we are concerned with specific legislative pro-

posals designed to foster such a program. We have before us a bill

by Mr, Pelly which might be called an omnibus bill, passed upon the
National Academy of Sciences recommendations. We also have bills

introduced by myself and other members of the subcommittee, touch-
ing on individual aspects of the desired overall program.
The fii-st consideration in the current hearings will be that part of

oceanography concerned with smweys of the oceans of the world. In
particular we shall start hearings this morning on H.R. 10412, which
I have introduced, and the identical comioanion bills introduced by my
colleague, Mr. Pelly, of Wasliington (H.R. 10581) , and Mr. Oliver, of
Maine (H.R. 10546).

1
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tThe bills follow:)

[H.R. 9361, 86th Cong., 2d sess.]

A BILL To advance the marine sciences, to establish a comprehensive 10-year program of
oceanographie research and surveys ; to promote commerce and navigation, to secure the
national defense : to expand ocean resources ; to authorize the construction of research
land survey ships and facilities ; to assure systematic studies of effects of radioactive
materials in marine environments ; to enhance the general welfare ; and for other
purposes

Be it efiacted iy the Senate and House of Representatives of the United Htates

of America in Conyress assetnbled,

SHORT TITLE

Section 1. This Act may be cited as the ''Marine Sciences and Research Act
of 1!>59".

declaration of poliqt

Sec 2. The Confess hereby declares that systematic, scientific studies and
surveys of the oceans and ocean floor, the collection, preparation and dissemina-
tion of comprehensive data regarding the physics, biology, chemistry and geology
of the seas, and the education and training of oceanographie scientists through
a sustained and effective fellowshop program is vital to defense against attack
from the oceans and to the operation of our own surface and subsurface naval
forces with maximum efficiency, to the rehabilitation of our commercial fisheries

and utilization of other ocean resources, to the expansion of commerce and
navigation, and to the development of scientific knowledge since many problems
require an understanding of the waters which cover 71 per centum of the
earth's surface, life within these waters, and the interchange of energy and
matter between the sea and atmosphere.
The Congress further declares that sound national policy requires that the

United States not be excelled in the fields of oceanographie research, basic,

military or applied, by any nation which may presently or in the future threaten
our general welfare, maritime commerce, security, access to and utilization of
ocean fisheries, or the contamination of adjacent seas by the dumping of radio-

active wastes or other harmful agents.
The Congress further declares that to meet the objectives outlined in the

preceding paragraphs of this Act there must be a coordinated, long-range pro-

gram of oceanographie research similar or identical to that recommended as a
minimal program by the Committee on Oceanography of the National Academy
of Sciences-National Research Council which requires but is not limited to the

—

1. construction of modem, oceangoing ships for scientific research, sur-

veys, fisheries exporation and marine development

;

2. construction of laboratory and shore facilities adequate to service and
supplement the research and survey fleets

;

3. develoi)ment and acquisition of new and improved research tools, de-

vices, instruments, and techniques including l)ut not limited to bathyscaphs
and other manned submersibles, manned and unmanned deep ocean buoys,

modified icebreakers, accoustical equipment and telemetering devices, cur-

rent meters, direct density, turbulence and radioactivity measuring devices,

biological sampling instruments, precision salinometers and echo sounders,

magnetometers, and deep sea undei-^-ater cameras

;

4. recruitment of i)rospective oceanographers from among undergraduate
students of physics, chemisti-y, biology and geology and the facilitating of

their advanced education in the marine sciences by a long-term fellowship

program, where necessary, supported by or through the National Science

Foundation or other appropriate agency of the Federal Government

;

5. improvement of the economic and general welfare by obtaining more
adequate information in the field of oceanography concerning the occur-

rence, behavior, and potential use of fish, shellfish, and other marine life, and
thereby to enhance the development and utilization of living marine
resources

;

6. establishment of a national oceanographie records center to assemble,

prepare and disseminate all scientific and technical oceanographie and
closely related data, including but not linuted to physical, biological, fish-

eries, hydrographic and coastal survey, meteorological and climatological

data. AH ncmclassified data shall be made available for public use ; and
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7. development of formal international cooperation in the marine sci-

ences on a reciprocal basis subject to approval by the President.

The Congress further declares that a coordinated, long-range program of

oceauographic research requires establishment of a Division of Marine Sciences

in the National Science Foundation, which shall include representation from
Government agencies having duties or responsibilities connected with or related

to the seas and oceans, and oceangraphic scientists associated with universities,

institutions affiliated with universities, laboratories or foundations, and which
Division shall be authorized and directed

—

(a) to develop and encourage a continuing national policy and program
for the promotion of oceauographic research, surveys and education in the

marine sciences : Provided, That the long-range program for oceauographic
research developed and projected by the Chief of Naval Research, Depart-
ment of the Navy, and approved by the Chief of Naval Oi>erations, known
as project TENOC (Ten Years in Oceanography) be incorporated in the

national progi'am and policy
;

(b) to recommend contracts, grants, loans or other forms of assistance for

the development and operation of a comprehensive national program of

oceanographic research and education in the marine sciences
;

(c) to cooi>erate with and encourage the cooperation of the Office of Naval
Research, the Hydrographic Office, the Bureau of Ships, the Coast and
Geodetic Survey, the Bureau of Commercial Fisheries, the Atomic Energy
Commission, the Maritime Administration, the United States Weather
Bureau, the United States Coast Guai'd, the United States Geological Sur-
vey, the National Bureau of Standards, and other Government agencies
dealing with problems related to the seas, and the National Academy of Sci-

ences—National Research Council and administrators and scientists of all

universities and institutions receiving assistance from Federal agencies for

oceanographic or fisheries research or education in the marine sciences in

the form of contracts, loans, grants, leases, donations, sc-holarships, fellow-

ships or transfers of funds or property of the Federal Government

;

(d) to foster the interchange of information among marine scientists in

the United States and foreign nations within the security provisions and
limitations of the National Science Foundation Act of 1950 (64 Stat. ch.

171) ;and
(e) to evaluate the scientific aspects of programs of oceanographic and

fisheries research and surveys undertaken by agencies of the Federal Gov-
ernment, universities and institutions receiving assistance from the Federal
Government for oceauographic and fisheries research and ocean surveya

NATIONAL SCIENCE FOUNDATION, DIVISION OF MARINE SCIENCES

Sec. 3. (a) Section 7(a) of the National Science Foundation Act of 1950 Is

hereby amended by striking "and" after the semicolon in (3), redesignating (4)

as (5) and inserting immediately after (3) the following new section:
"

( 4 ) Division of Marine Sciences ; and".
(b) Section 8(b) of the National Science Foundation Act of 1950 is hereby

amended by substituting a semicolon for the period after "Board" and inserting
immediately thereafter the following new proviso : ''Provided, That the Division
of Marine Sciences shall include among its membership a representative from
the Office of Naval Research, the Hydrographic Office, the Coast and Geodetic
Survey, the Bureau of Commercial P^isheries. the Atomic Energy Commission,
the Maritime Administraticm. and at lea.st six scientists from the universities
and institutions receiving assistance from the foregoing agencie.s."

Sec. 4. It is necessary in order to carry out the policies of S. Res. 136. Eighty-
sixth Congress, and of this Act to have the National Science Foundation carry
out. under laws, as amended, relating to such Foundation, specified duties as
part of the general program for the development of the marine sciences in the
United States. Appropriations authorized in this section shall be in addition
to other appropriations provided for such Foundation to carry out its duties
under law. There is hereby authorized to he appropriated to the National Sci-

ence Foundation, during the ten-year period beginning with .Tuly 1 of the first

fiscal year following approval of this Act by the President, the following
sums:

(a) The sum of $9,950,000 for the construction of oceanographic re.search

ships

:
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(b) The sum of $12,440,000 for the operation of oceanographic research ships
constructed under this Act

;

(c) The sum of $8,250,000 for construction of shore facilities for oceano-
graphic research

;

(d) The sum of $37,200,000 for basic oceanographic research operations:
Provided, hoivever. That tlie expenditure under this subsection (d) shall not
exceed $8,000,000 in any one year of the ten-year program.

(e) Such sums as may be adequate for specialized equipment for ocean ex-
ploration and research which may include bathyscaphs and other manned sub-
mersibles, manned and unmanned buoys, icebi-eakers and submarines converted
for scientific use, acoustic telemetering devices, current meters, direct density
measuring devices, cameras and underwater television, seismic equipment, tur-

bulence measuring devices, biological sampling devices, precision salinometers,
precision echo sounders, towed temperature recorders, magnetometers and other
instruments and laboratory equipment : Provided, hoicever, That expenditures
under this subsection (e) shall not exceetl $10,000,000 in any one year of the
ten-year program.

(f ) The sum of $3,000,000 for fellowships to graduate students training to be-

come professional oceanographers : Provided, however. That annual costs of these
feUowships shall not exceed $300,000.

BUREAU OP MINES AND BUREAU OF COMMERCIAL FISHERIES, DEPARTMENT OF THE
INTERIOR

Sec. 5. The Secretary of the Interior is authorized and directed, with such
funds as may be appropriated or otherwise made available to him, to undertake
a ten-year program of study and research as part of the general program for

the development of the marine sciences in the United States. In furtherance of

the purposes of this Act, the Secretary is authorized and directed to carry out, in

addition to programs now underway, the following activities

:

(a) Make grants of funds to qualified scientists, research laboratories or in-

stitutions in furtherance of the purposes of this Act, such grants to be used for

basic and applied research programs, the purchase of equipment, acquisition
or improvement of facilities, and for other uses necessary to carry out the work
hereunder.

(b) Initiate and carry out a program for the replacement, modernization
and enlargement in the number of oceangoing ships being used for research,
exploration, surveying and the development of murine resources.

(c) Construct and operate a sufficient number of shore facilities and labora-
tories to support effectively the vessels provided for under the preceding item
(b).

(d) Cooperate with other departments and agencies in the conduct of ocean-
wide surveys from which data I'elative to the study of ocean resources may be
obtained.

(e) Conduct studies concerniug the relation of marine life to radioactive
elements, such studies to be directed toward determining the effect of distribu-

tion of radioactive elements in the sea on living marine organisms, and other
such studies as the Secretary deems necessary to understand and evaluate the
relation of radioactivity to the inhabitants of the marine environment.

(f ) Conduct studies of the economic and legal aspects of commercial fisheries

and the utilization of marine products.

(g) Request and obtain cooperation from other governmental agencies having
an interest in the marine sciences, and cooperate with the several States, educa-
tional institutions, laboratories devoted to fishery research, marine science,

oceanography, and with other public and private organizations and persons who
may be of assistance.

(h) Determine the reserves of metals of industrial, commercial or monetary
value in or beneath adjacent waters, and to ascertain techniques and probable
costs of their recovery and extraction.

(i) Take such action and carry out other activities which he finds will accom-
plish the purposes of this Act.

Sec. 6. It is necessary in order to carry out the policies of S. Res. 136, Eighty-
sixth Congress, and of this Act to have the Department of the Interior and its

Bureaus and Offices carry out, under laws relating to such Department and its

Bureaus and Offices, specified duties as part of the general program for the de-

velopment of the marine sciences in the United States. Appropriations author-

ized in this section shall be in addition to other appropriations provided for such
Department to carry out its duties under law. There is hereby authorized to be
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appropriated to the Bureau of Mines and the Bureau of Commercial Fisheries,
Department of the Interior, during the ten-year period beginning with July 1 of
the first fiscal year following approval of this Act by the President, the following
sums:

(a) Such sums as may be necessary for construction of new ships for fisheries
exploration and research: Provided, hoicei^e?-, That in the construction of these
ships, modern fisheries exploration and research vessels of other nations shall
be studied with respect to design and performance with a view to increasing
the seaworthiness, range, and eflBcieucy of the United States fisheries research
fleet.

(b) Such sums as necessary for operation of new fisheries research and ex-
ploration ships: Provided, however. That operation costs for new research ships
placed in operation by the Bureau of Commercial Fisheries not aggregate in
excess of $2,000,000 per annum: Provided further. That in planning operations
of the new research and exploration ships of the Bureau of Commercial Fish-
eries, the Secretary of the Interior shall give full consideration to the needs for
such operation in the Gulf of Mexico, Bering Sea, other ocean areas of potential
commercial importance, and the Great Lakes.

(c) Such sums as the departments deem adequate for capital expenditures in
inaugurating, developing, or expanding new ocean resource studies and stirveys,

or constructing or procuring facilities for such studies including, but not limited
to, unmanned buoys for automatic continuous oceanographic records, mesoscaphs
for biological observations, automatic continuous plankton samplers, oceanaria
and instrumentation for studies of marine life behavior, laboratories for research
into marine survival, and establishment of an instittite for research on diseases
of fish, shellfish, and other marine life: Provided, hoirever. That in constructing
or procuring facilities for ocean resource studies, and in inaugurating such
studies, full consideration be given to the fisheries resources of the Pacific and At-
lantic Oceans north of 40 degrees north latitude, between 15 degrees and 40 de-
grees north latitude, the Gulf of Mexico. Bering Sea, other ocean areas of poten-
tial commercial value, and the Great Lakes, and that such facilities be located
where they may provide maximum benefits to fishermen and other citizens resid-

ing in the United States.
('d ) Such sums as are necessary for oiJerations, excluding ship operations, of

fisheries resource studies including, but not limited to. those stated above in (c)

marine population sampling, biological surveys, ecological mapping, taxonomic
development, genetics of marine organisms, pond fish culture and braking water
farming, estaurine studies, transportations and nutrient increase research : Pro-
vided, hoirever. That expenditures for operations of new resources studies by the
Bureau of Commercial Fisheries of the Department of the Interior not exceed
SIO.000.000 per annum.

(e) The sum of .$6,.'500.000 for continuing stttdies over a ten-year period of

titilization of marine products for human consumption, animal feeds, industrial
purposes, fertilizers and organic chemicals, and the development of new uses of
marine products: Provided, lioircver. That in directing these studies the Secre-
tary of the Interior shall give full consideration to their being carried on in ex-

isting institutions through the issuance of grants to said institutit)ns. for con-
tinuing studies over a ten-year period of the economics and law of commercial
fisheries and for the investigation of the mineral deposits on the ocean floor and
mineral resources in the sea.

DEPARTMEXT OF COMMERCE

Sec. 7. The Secretary of Conmierce is authorized and directed, with such funds
as may be appropriated or otherwise made available to him, to undertake a ten-

year program of study and research as part of the general program for the de-

velopment of the marine sciences in the United States. In furtherance of the
purposes of this Act. the Secretary is authorized and directed to carry out the
following activities

:

(a) Request and obtain cof>peration from other Government agencies having
an interest in the marine sciences and ocean surveys, and cooperate with edu-

cational institutions and laboratories devoted to the marine sciences and ocea-

nography, and with other public and private organizations and persons who may
be of assistance.

(b) Establish within the Department of Commerce a National Oceanographic
Records Center, which records center shall collect from other agencies and de-

partments of the Federal Government, agencies of the several States, oceano-
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graphic institutiona and laboratories and other sources, all weanogi-aphic data,
and prepare and disseminate such oceauojiraphic data for public use.

(c) Initiate and carry out a program for the replacement, modernization and
enlargement in the number of oceangoing ships for use in ocean and coastal
surveys by the Coast and (ieodetic Survey.

(d) Construct and operate a .sufficient number of Coast and Geodetic Survey
shore facilities to support effectively the vessels provided for under the pre-
ceding item (a), and provide instruments and equipment e.ssential for efficient
utilization of such shore facilities or survey ships.

(e) Inaugurate in the Weather Bureau a comprehensive ten-year study of
the interchange of energy between the oceans and the atmosphere, and to pre-
pare, based on such study, climatological maps illustrating the balance of in-

coming and outgoing radiation and heat exchange between the oceans and the
atmosphere. The provisions of this sub.section (e) may be carried <mt by means
of contracts with public or private organizations, or by grants to scientific in-

stitutions carrying on such studies.
(f) Require that the Maritime Administration construct ships of approxi-

mately five hundred tons and one thousand two hundred to one thousand five

hundred tons displacement .specifically designed for basic oceanographic re-

.search with due attention given to suitable arrangement of laboratory space and
living quarters for scientists, space and power for winches and other auxiliaries,
sea keeping and handling qualities at low speeds, quiet operation, efficient and
economical scientist-crew ratios, and operation in all kinds of weather, such
ship.s, when completed, to be made available, at the discretion of the Secretary,
to nonprofit oceanographic research centers, to other agencies of the Federal
Government, or, pursuant to negotiated contracts or grants, to State institutions
engaged to oceanographic research requiring oceangoing scientific ships, with
preference given to such institutions which have engaged in such research prior
to this Act.

Sec. 8. It is necessary in order to carry out the policies of S. Res. 136, Eighty-
sixth Cimgress, and of this Act to have the Department of Commerce and its

Bureaus and OflBces carry out, under laws, as amended, relating to such Depart-
ment or such Bureaus and Offices, specified duties as part of the general program
for the development of the marine sciences in the United States. Appropriations
authorized in this section shall be in addition to other appropriations provided
for such Department to carry out its duties under law. There is hereby au-
thorized to be appropriated to the Department of Commerce and its Bureaus
and Offices, during the ten-year periixl beginning with July 1, of the first fiscal

year following approval of this Act by the President, the following sums

:

(a) The sum of $250,000 for capital outlay in the establishment of a National
Oceanographic Records Center.

(b) Such sums as are necessary for operating expenses of a National Oceano-
graphic Records Center : Provided, however. That expenses for this purpose dur-
ing the first year not exceed $100,000, and that this amount shall not be increased
more than 10 per centum per annum in each of the subsequent years of this

program.
(c) Such sums as are necessary for construction by or for the Coast and

Geodetic Survey of two survey ships of five hundred tons displacement, six

survey ships of one thousand two hundred to one thousand five hundred tons

displacement, and two survey ships of two thousand tons displacement or more.
(d) Such sums as are necessary for operations of new Coast and Geodetic Sur-

vey survey ships authorized under this Act during the ten-year life of this

program

—

for construction of new shore facilities for pnK-essing and evaluating
Coast and Geodetic Survey data obtained through surveys and related re-

search conductetl from new oceangoing Coast and Geodetic Survey ships;

for expanded oi>erations. excluding ship operations, of the Coast and
Geodetic Survey dtu'ing a ten-year peri<»d ; and

for the establishment and oi)erations of a ten-year study of the inter-

change of energy between the cx-eans and the atmosphere.

DEP.VRTMENT OF HEALTH, EDUCATIOX, AND WELFARE, OFFICE OF EDUCATION

Sec. 9. The Secretary of Health, Education, and Welfare is authorized and
directed, with su<-h funds as may be appropriated or otherwise made available

to him. to undertake a ten-year program of obtaining new faculty in oceanog-

raphy and marine sciences as i)art of the general program for the development
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of the marine sciences in tlie United States. In furtherance of the purposes of

this Act, the Secretary is authorizetl to provide assistance through the Office

of Education in the form of teacher salaries and etiuipment.

Sec. 10. It is necessary in oi-der to carry out the policies of S. Res. 136, Eighty-
sixth Congress, and of this Act to have the Office of Education, Department of

Health, Education, and Welfare carry out, under laws relating to such Depart-
ment or Office, si>ecified duties as part of the general program for the develop-

ment of the marine sciences in the United States. Appropriations authorized in

this section shall be in addition to other appropriations provided for such De-
partment or Office to carry out its duties under law.

ATOMIC EXERGY COMMISSION

Sec. 11. In furtherance of the iK>licies in S. Res. 136, Eighty-sixth Congres.s,

and of this Act, and for the purpose of determining the effects of radioactive
contamination upon the oceans and life within the oceans and their estuaries,

and for regulating in the interests of public safety, health and welfare, the in-

troduction of radioactive materials in the oceans, the Atomic Energy Commission
is hereby authorized to conduct, in the marine environment, an intensive ten-

year program of control and monitoring of radioactive waste disposal and studies
including, but not limited to. circulation and mixing processes which affec-t the
dispersion of introduced contaminants in coastal and estuarine environments
and in the open ocean, inorganic transfer of radioactive elements fi-om seawater
to sediments, the effect of radioactive elements on living oragnisms in the
oceans, coastal waters and estuaries and the genetic effects of radiation on such
organisms. The Atomic Energy Commission is further authorized to carry out
any of its duties or functions under this or other Acts, including the use of
scientific ships and personnel, in cooperation with other agencies of the Federal
Government, or through contracts with or grants to State institutions or in-

dependent scientific laboratories undretaking or equipped to iiudertake such
programs: Provided, lioircvcr. That those aspects of the program relating to

regulating and monitoring the introduction of radioactive material in the ocean
shall be carried out by the Coast and Geodetic Survey or the Public Health
Service, or both, with funds made available by the Atomic Energy Commission.

Sec. 12. It is necessary in order to carry out the policies of S. Res. 136,
Eighty-sixth Congress, and of this Act to have the Atomic Energy Commission
carry out. under laws relating to such Commission, specified duties as part of
the general program for the development of the marine sciences in the Unitetl
States. Appropriations authorized in this section shall be in addition to other
appropriations provided for such Commission to carry out its duties luider law.
There is hereby authorized to be appropriated to the Atomic Energy Commis-
sion, during the ten-year period beginning with .July 1. of the first fiscal year
following approval of this Act by the President, the following sums as are
necessary

—

for engineering studies in connection with control and monitoring as
authorized in section 11 of this Act: Provided, Jioicerer, That expenditures
for this purpose not exceed $370,000 in any one year of the ten-year program
authorized by this Act

:

for participating in international meetings of scientists and technical
experts relating to international control and monitoring of radioactive waste
disposal in the marine en\ironment : Provided, hoirever. That expenditures
for this puriMise not exceed .S30.000 in any one year of the ten-year program :

for estuarine and coastal studies authorized in section 12 of this Act:
Provided, hovever, Tliat expenditures for this puri>ose not exceed .S2.800.000
in any one year of the ten-year program of estuarine and coastal studies
authorized by this Act

:

for research to determine circulation and mixing processes which control
the dispersion of radioactive wastes introduced in deep waters of the open
ocean: Provided, however. That the expenditures for this purpose by the
Atomic Energy Commission not exceed $1,400,000 per annum ;

for studies of the inorganic transfer of radioactive elements from sea
water to the .sediments: Provided, however. That expenditures by the Atomic
Energy Commission for this purpose not exceed $484,000 in the first year
of the program or $299,000 in subsequent years of this ten-year periotl

:

for studies of the effects of the biosphere on the distribution and circula-
tion of radioi.sotoijes in the ocean and its seas: Pravided. however. That
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expenditures by the Atomic Energy Commission for this purpose not exceed

$938,000 per annum

;

for studies of the genetic effects of atomic radiations on marine organisms:
Provided, however. That expenditures by the Atomic Energy Commission
for this purpose not exceed $100,000 per annum ;

for field experiments in confined bodies of water utilizing radioisotopes:

Provided, however. That expenditures by the Atomic Energy Commission
for this purpose not exceed $100,000 per annum ; and

for two major open-sea tests of radiological contamination at sea, its

effects on marine life, and its potential effects on humanity.

DEPARTMENT OP THE NAVY

Sec. 13. In order to carry out the policies of S. Res. 136, Eighty-sixth Con-
gress, of this Act and of the Navy's long-range program for oceanographic re-

search known as TENOC, the Secretary of the Navy is authorized and directed

to undertake a ten-year program of expanded basic oceanographic research and
hydrographic surveys as a part of the general program for the development of

the marine sciences in the United States. The Secretary is authorized and
directed with such funds as may be appropriated or otherwise made available

to him for purposes of this Act, to carry out the following activities :

(a) Make grants of funds to scientists, research laboratories, or institutions

in furtherance of the purposes of this Act, such grants to be used for the pur-

chase of equipment, acquisition or improvement of facilities, employment of

scientists and personnel, and for other uses necessary to carry out the work
hereunder.

(b) Initiate and carry out a ten-year program for the replacement, modern-
ization, and enlargement in the number of ships for use in basic research and
hydrographic surveys, and to supply, when available, ships designed for basic

research to nonprofit scientific institutions: Provided, That when ships are
supplied under this provision title to the ships shall remain with the United
States Government and the ships shall be reassigned or returned to Federal
operation upon termination of the grant or contract with the institution.

(c) Construct and operate a sufficient number of shore facilities and labor-

atories to support effectively the expanded program of basic oceanographic
research and hydrographic surveys authorized for the Department of the Navy
to undertake under this Act.

(d) Develop, construct, or acquire new or improved vehicles for ocean re-

search and exploration, including but not limited to bathyscaphs and other
manned submersibles, icebreakers and submarines converted for scientific use,

seismic equipment, turbulence measuring devices, precision echo sounders,
acoustic telemetering devices, and instruments for the study of the current
structure of the ocean, oceanic temperatures, bottom topography, sediments,

heat flow through the ocean bottom, sound transmission and velocities, ambient
noise, biological activity and specimens, and water samples for salinities, phos-
phates, oxygen, nitrates, and other chemical or elemental components of the
oceans.

(e) Continue and expand the Navy's support of civilian oceanographic labor-

atories as proposed in project TENOC approved by the Chief of Naval Opera-
tions, and substantially similar to the recommendations made in the report of
the Committee on Oceanography of the National Academy of Sciences—^Na-

tional Research Council.
(f ) Establish with the National Science Foundation or the National Academy

of Sciences—National Research Council—a program of scholarships for selected
students beginning at the senior level in undergraduate school, and carrying
through with four years of graduate training and research in the marine
sciences: Provided, That the Department of the Navy may recommend to the
National Science Foundation the institutions qualified to participate in this
program.

(g) Conduct a systematic and expanded program of three-dimensional ocean
surveys including measurements or studies of depths, salinity, temperature,
current velocity, wave motion, magnetism and biological activity.
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(h) Continue a policy of expanding assistance and support to existing civilian

laboratories and universities engaged in basic oceanographic research, foster the

establishment and growth of new civilian laboratories for applied oceanographic

research needed by the Navy. In the designation of new laboratories to re-

ceive Navy assistance consideration shall be given to geographic location with

reference to the oceans, with the object of maintaining a balanced program

of research in and adjacent to the seas and oceans bordering the United States,

(i) Request and obtain cooperation from other governmental departments

and agencies having an interest in the marine sciences, and to cooperate with

the several States, with educational institutions, laboratories, and other public

and private organizations and persons who may be of assistance.

Sec. 14. It is necessary in order to carry out the policies of S. Res. 136,

Eighty-sixth Congress, of this Act and of the Navy's long-range program for

oceanographic research known at TENOC to have the Department of the Navy
carry out, under laws relating to such Department, specified duties as part of

the general program for the development of the marine sciences in the United

States. Appropriations authorized in this section shall be in addition to other

appropriations provided for such Department to carry out its duties under law.

There is hereby authorized to be appropriated to the Department of the Navy,
during the ten-year period beginning with July 1 of the first fiscal year follow-

ing approval of this Act by the President, such sums as are necessary

—

for the construction of nine one thousand two hundred to one thousand
five hundred-ton displacement research ships : Provided, however, That not

more than two of these ships shall be built the first year of the program

;

two in the second year ; one in the third year ; two in the fourth year, and
one in succeeding years of the program ;

for the construction of four two thousand to three thousand-ton displace-

ment research ships : Provided, however. That not more than one such ship

shall be built in any one year of the ten-year program ;

for the construction of two survey ships of approximately five hundred-
ton displacement

;

for the construction of five survey ships of one thousand two hundred to

one thousand five hundred-tons displacement : Provided, however. That not
more than two of these survey ships shall be built in any one year

;

for the construction of three survey ships of two thousand tons
displacement

;

for the construction of one research ship of three hundred-tons displace-

ment;
for operations of basic research ships in excess of present operating costs

for such ship operations : Provided, however. That the operating costs of
new one thousand two hundred to one thousand five hundred-ton research
ships not exceed $420,000 each per annun ; that that of the two thousand to
three thousand-ton ships not exceed $700,000 each per annum, and that of
the five hundred-ton ships not exceed $2.50.000 each per annum

;

for construction of new shore facilities for basic research
;

for basic research operations other than ships
;

for construction of new shore facilities for survey work

;

for engineering needs for ocean exploration and research which may in-
elude bathyscaphs and other manned submevsibles to be used for research,
manned and unmanned buoys, icebreakers and submarines modified or con-
verted for scientific use, acoustic telemetering devices, current meters, di-
rect density measuring devices, cameras and underwater television, seismic
equipment, turbulence measuring devices, biological sampling devices, pre-
cision salinometers, precision echo sounders, towed temperature recorders,
magnetometers and other instruments and laboratory equipment for ocean-
ographic research ; and

for establishing a program of scholarships for selected students as au-
thorized in section 13(f) of this Act: Provided, hotvever, That costs to the
Department of the Navy of these fellowships not exceed $300,000 per
annum.
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Sec. 15. (a) NothiiiK in this Act .shall operate to limit, restrict, or otherwise

interfere with carr.vinfj out any work programed prior to enactment.

(b) All ai)propriations authorized in this Act shall be in addition to other
appropriations provided for the various departments, agencies, bureaus, and
offices to carry out their duties under law.

[H.R. 10412, 86th CoiiR., 2d sess.]

A BILL To establish a public policy with respect to oceanosraphlc surveys, and to provide
for coordination of the efforts of Federal agencies with respect to oceanographic
eurveys

Be it enacted by the Senate and House of Representatives of the United

States of America- in Congress assembled, That Congress hereby find.s

that the needs of the United States in the fields of navigation, commerce, fish-

eries, and national defense require that continuing oceanographic surveys be

made of the oceans and seas of the world. Congress further finds that al-

though there is authority for conducting these oceanographic surveys, this

authority has been granted to agencies of Government in the fields of their

special interest and thus coordination of effort is necessary to most effectively

carry out continuing oceanographic surveys.
Sec. 2. (a) There is hereby established the Coordinating Committee on

Oceanographic Surveys (hereinafter referred to as the "Committee"). The
Committee shall be composed of one representative from each of the follow-

ing agencies

:

(1) Office of Naval Research,
(2) the Hydrographic Office,

(3) the Coast and Geodetic Survey,
(4) the Maritime Administration,
(5) the United States Coast Guard,
(6) the United States Weather Bureau.
(7) the Unitetl States Fish and Wildlife Service.

(b) (1) The head of each agency represented on the Committee shall ap-
point the representative of that agency from among the officers and employees
of the agency.

(2) The President may also appoint to the Committee a representative from
any other agency of the United States dealing with problems related to the
sea.

(c) The Committee shall elect a Chairman and a Vice Chairman from among
its members.

(d) Tlie Committee is authorized to obtain fi-om the agencies represented on
the Committee such facilities and personnel as the Committee determines
necessary to carry out its duties under this Act. The head of each such agen-
cy shall furnish the Committee such facilities and personnel, from the facili-

ties, officers, and employees of the agency, as the Committee shall request.
(e) The Committee is authorized and directed to coordinate the effort,s of

the represented agencies in carrying out their individual responsibilities with
respect to the collection, preparation, and disseminaticm of knowledge of the
oceans and their floors to the end that the United States can most effectively
conduct continuing comprehensive oceanographic surveys.

(f) In carrying out its duties under subsection (e) of this section the Com-
mittee shall from time to time

—

(1) assess and appraise the objectives of the United States in the field

of oceanography, and
(2) consider policies on matters of common interest to the agencies of

Government concerned with oceanography.
Sec. 3. The Committee shall, not later than January 31 of each year, submit

to the President and to Congress an annual report of its activities under this

Act, including recommendations for any legislation which it deems necessary to

carry out this Act.
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[H.R. 12018, S6th Cong., 2d sess.]

A BILL To establish within the United States Coast and Geodetic Survey a National
Oceanographlc Data Center and a National Instrumentation Test and Calibration
Center

Be it enacted by the Senate and House of Representatives of the United States

of America, in Congress assembled, That (a) the Secretary of Commerce is au-

thorized to establish within the United States Coast and Geodetic Survey a

National Oceanographic Data Center. The function of the National Oceano-

graphlc Data Center shall be to ac-quire, assemble, process, and disseminate all

scientific and technological and oceanographic and related environmental data,

including, but not limited to, physical, biological, fisheries, hydrographic and
coastal survey, meterological. climatological, and geophysical data.

(b) There is hereby established an advisory board composed of one repre-

sentative from each of the following agencies: (1) the Department of the Navy
(2) the Bureau of Commercial Fisheries of the Department of the Interior, (3)

the National Science Foundation, and (4) the Atomic Energy Commission. Such
advisory board shall advise and consult with the Secretary of Commerce in the

administration o fthe National Oceanographic Data Center.

(c) The National Oceanographic Data Center is authorized to conduct re-

search and other projects within the fields of its activities for any department,

agency, or instrumentality of the Government of the United States on a cost

reimbursable basis.

(d) The Secretary of Commerce is authorized to exchange or sell, on a cost

reimbursable basis, such data, publications, or other infonnation of the National

Oceanographic Data Center as he deems to be in the public interest. Such
exchange or sale may be made with any governmetnal or nongovernmental de-

partment, agency, or institution or with any other person (including foreign

governmental departments, agencies, and instrmuentalities, and foreign

persons).
Sec. 2. (a) The Secretary of Commerce is authorized to establish within

the United States Coast and Geodetic Survey a National Instrumentation Test

and Calibration Center. The function of the National In.strumentation Te.st and
Calibration Center shall be to test, calibrate, and evaluate geographic and
hydrographic instrumentation. Such testing, calibration, and evaluation shall

be done on a cost reimbursjtble basis, and may be done for any governmental or

nongovernmental department, agency, or institution or for any other person

(including foreign governmental departments, agencies, and instrumentalities,

and foreign persons )

.

Mr. Miller. I want to particiilarly stress to all concerned that the

subcommittee has no preconceived ideas. We are groping for the

best that we can get.

It gives me great pleasure at this time to give the floor to the Hon-
orable Thomas Pellv of Washington who, I miderstand, has a state-

ment to make on H.R. 9361 and on H.R. 10581.

Mr. Pelly ?

STATEMENT OF HON. THOMAS M. PELLY, A REPRESENTATIVE IN

CONGRESS FROM THE STATE OF WASHINGTON

Mr. Pelly. Thank you, Mr. Chairman. I appreciate the fact that

we have some very important witnesses who will make a considerable

contribution toward this testimony and the hearings and I will defer

to them. If it would meet with your approval, instead I will insert

in the record a statement which largely covers what is in the bill and
invites some changes where necessary.

Let us just get on with the hearing, then, Mr. Chainnan, and I will

turn this statement in.
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Mr. Miller. Without objection, it will be made part of the record.
(The statement follows:)

Statement of Representative Thomas M. Pelly in Support op H.R. 9361

Mr. Chairman, I appreciate this opportunity of testifying in connection with
my bill, H.R. 93G1, to provide for a 10-year program of oceanographic studies.
The objective of this measure is to accelerate research and thus advance the

marine sciences. My bill would establish an expanded 10-year program in order
to promote commerce and navigation and exploit valuable ocean resources as
well as aid in increasing the important information so vital to the national
defense.

Specifically, the bill would authorize construction of modern oceangoing ships
for scientific research, surveys, fishing exploration, and marine development.

Likewise, in a coordinated, long-range program it recommends construction of
laboratory and shore facilities and improved research tools and Instruments.
Along with this plan to obtain both surface and underwater survey devices, the
bill seeks to encourage recruitment of prospective oceanographers and facilitate
their advanced education in marine sciences by a fellowship program through the
National Science Foundation or other appropriate Government agency.
A new division of marine sciences in the National Science Foundation, under

this legislation, would be established and consist of representatives from the
Office of Naval Research, the Hydrographic Office, the Coast and Geodetic
Survey, the Bureau of Commercial Fisheries, the Atomic Energy Commission,
and the Maritime Administration.
Also the membership would include at least six scientists from universities

and institutions receiving assistance from the foregoing agencies.
The authorized expenditures under the act by my bill would be $9,950,000 for

construction of research ships
; $12,440,000 for operation of such ships ; $8,250,-

000 for shore research facilities and $37,200,000 for basic research operations
which would be limited to not to exceed $8 million in any one year of the 10-
year pi-ogram.

Authorization would also be given for not to exceed $10 million a year during
the 10 years for special scientific equipment and instruments including bathy-
scaphs. Also $300,000 a year for fellowships.

H.R. 9361 would give broad authorization to the Department of the Interior
and its bureaus and offices to caiTy out the policy of the bill, and additional
appropriations for carrying out new duties under the law would be granted.
For example, an aggregate of not in excess of $2 million per annum for opera-
tion of research ships is included for the Bureau of Fisheries and not in excess
of $10 million per annum for fish studies. Also, a sum of $6,500,000 per annum
for continuing studies for new uses of marine products.
Within the Department of Commerce, an Oceanographic Record Center would

be set up at a cost of $250,000. Also, Coast and Geodetic Survey would obtain
expanded ocean and shore facilities and equipment. The Weather Bureau
would be given new responsibilities and the Department of Health, Education,
and Welfare would be called upon for educational assistance.
An extremely important aspect of the bill is the study it calls for in determi-

nation of the effects of radioactive contamination of the oceans and marine life
for public safety ; $370,000 a year for the 10-year period would be authorized for
this purpose and $30,000 per year in addition for international scientific and
technical control discussions of radioactive waste. Also, $2,800,000 a year for
coastal studies and $1,400,000 a year for research in deepwater disposal.
Yearly sums are included for studies of inorganic transfer of radioactivity from
sea water and also its genetic effects.

The Navy has developed a long-range oceanographic program known as
TENOC which would be authorized and carried out under this bill. I under-
stand the Na\'y is reviewing TENOC and its testimony may invite some changes
in my bill.

Since the drafting of this legislation tlie role of the Coast Guard in many
phases of the proposed program has been pointed up. I would favor appro-
priate recognition of its oceanographic responsibilities and for them to be ex-
panded by a proper committee amendment to the bill.
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In general I think it is obvions that H.R. 9361 is intended to be responsive

to the recommendation contained in the report entitled "Oceanography 1960-70"

of the National Academy of Sciences-National Research Council. The bill seeks

to impiement the report' by activating all appropriate agencies of Government in

a parallel coordinated long-term development of their maritime science

I.rograms.
As drafted, I am sure many technical changes may be desirable, but in gen-

eral I believe legislation of this nature is necessary unless we are satisfied that

the progress in this field is satisfactory and I have not found any qualified

scientists who supiiort status quo. On the contrary, many leaders in this field

are emphatically dissatisfied.

One change recommended by a qualified fishery expert is that the Bureau of

Commercial Fisheries responsibility as specified in my bill is not clear enough.

Later witnesses will suggest supplements of this nature which I welcome.

However, if properly amended I feel this legislation is constructive and will

prevent the United States from being outclassed in the field of research and
development of the marine sciences.

Meanwhile, I thank the committee for scheduling this hearing.

Mr. Miller. I talked informally to yoii gentlemen yesterday and
we will, if there is no objection, change the procedure in this hearmg.

TVHien we come to the questioning, I am going to ask Mr. Bauer to

start ofi' with the questioning because he is prepared. It is a technical

subject that he knows.
After he gets through, then the members of the committee will take

it up.
This is a procedure that is followed in many cormnittees where

technical subject matter comes before the committee.

Do you have any objection ?

Mr, Lennon. I have no objection.

Mr. Miller. Do you, Mr. Pelly ?

Mr. Pelly. I thoroughly approve. I thmk it will save a lot of

time, Mr. Chairman.
Mr. IVIiLLER. Our first witness this morning is the Honorable James

H. Wakelin, Jr., Assistant Secretary of the Navy for Research and
Development and Chairman of the Interagency Committee on Ocea-
nography of the Federal Council for Science and Technology.

Mr. Secretary, we are very happy to greet you here.

We will be very happy to hear you.

STATEMENT OP HON. JAMES H. WAKELIN, JR., ASSISTANT SECRE-

TARY OF THE NAVY FOR RESEARCH ANU DEVELOPMENT AND
CHAIRMAN OF THE INTERAGENCY COMMITTEE ON OCEANOG-

RAPHY OF THE FEDERAL COUNCIL FOR SCIENCE AND TECH-

NOLOGY

Mr. Wakelin. Mr. Chairman and gentlemen, I appreciate the op-

portunity to appear before you today. I have prepared a somewhat
lengthy statement for the record. I would like, if it meets with your
approval, Mr. Chairman, to summarize my statement briefly and then

to discuss the broad aspects rather than the particulars of the bills

on oceanography now under consideration by you.

Mr. Miller. That is entirely agreeable.

55994—60 2
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(The statement follows:)

Statement of Hon. James H. Wakelin, Jr., Assistant Secretary of the Navy
FOR Research and Development and Chairman of the Interagency Com-
mittee ON oceanography of the Federal Council for Science and Technol-
ogy

Mr. Chairman, gentlemen, the longstanding interest of this committee in

oceanography has been most gratifying to me and to the members of other Fed-
eral agencies. I appreciate the opportunity of appearing before you today to

discuss our long-range national plans and to comment on the bills on oceanog-
raphy pending before this committee.
The comments I have to make to you will stem from two points of view.

First, as Assistant Secretary of the Navy for Research and Development, I am
concerned with the Navy's traditional interests in the oceans ; oceanography
affects every aspect of our operations from the Polaris fleet ballistic missile
system to undersea warfare to ami^hibious and mine operations. Second, as
Chairman of the Interagency Committee on Oceanography of the Federal Coun-
cil for Science and Technology, I am concerned with increasing this Nation's
knowledge of the oceans—their content, their boundaries—by substantially ac-

celerating our efforts in an orderly program during the next 10 years.
Recognizing the seriousness of inadequate oceanographic information from the

scientific, technical, and military points of view, the Federal Council for Science
and Technology established a subcommittee last summer to prepare a coordi-
nated national oceanographic program. This committee, now called the Inter-

agency Committee on Oceanography, has recently been made a permanent instru-

ment of the Federal Council with representation from the Departments of
Defense, Commerce, Interior, Health. Education, and Welfare, the National
Science Foundation, and the Atomic Energy Commission. The Interagency
Committee carefully reviewed the report of the National Academy of Sciences-
National Research Council's Committee on Oceanography. In this report the
Academy recommended a minimal program for long-term growth at an achievable
rate in training of scientific manpower, construction of adequate ships and lab-

oratories, as well as a technical program for research and ocean surveys. The
Interagency Commerce concurred generally with the National Academy and
concluded that the report accurately stated the Nation's scientific needs in
oceanography. The critical pai'ameters are scientific manpower, funds, and
time. Of course, I refer to a special kind of time—lead time for the construction
of ships and shore laboratories and for the training of the additional scientists.

The Interagency Committee recommended to the Federal Council that the
United States undertake a substantial and orderly expansion of activity in

oceanography. The Committee stated that vigorous action must be taken to
stimulate the growth of educational programs, that a permanent interagency
committee should be established to review and coordinate the national effort

and that international cooperation is essential to the research and survey pro-
gram. These recommendations were accepted and endorsed by the Federal
Council.
The Interagency Committee then developed by joint planning the btidget for a

10-year national program to implement these general recommendations. The
total funding requested in the President's budget for the oceanographic program
in fiscal year 19(J1 totals about $56 million, an increase of almost 50 percent over
the fiscal year 19()0 level of $37 million. For the previous year, fiscal year 1959,
funds for this work amounted to $24 million. I feel that this program provides
for growth at a reasonable rate and that it satisfies the most critical initial needs
of the departments and agencies in the field of oceanography.
What will a 10-year program require in terms of funds, facilities, and man-

power? The National Academy of Sciences' report indicated that the program
would cost $651 million in 1958 dollars over and above the rate at which the
program was then being supported. This estimate is probably low when trans-
lated into 1961 dollars because the cost of doing business has increased. Also,
we believe that the unit cost of construction of ships has been underestimated.
Taking these factors into considerattion, the Interagency Committee has esti-

mated that the total cost will approximate $1 billion during the 10-year program
if our goal to double our present capability is to be realized. This is a modest
goal when the level of our present knowledge is considered in relation to our
needs. And I would like to say that doubling the present activity in oceanog-
raphy will require more than doubling the rate of expenditures because of the
capital investments required.
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The United States currently operates about 52 ships, mostly of small size,

for oceanographic research and surveys. About 30 of these will require replace-
ment during the next 10 years because they will be overage. Ccmstruction of
new research ships in preference to the conversion of existing hulls is consid-
ered essential for a number of reasons. The Navy is making a stlidy of the effi-

ciency and economy of new construction versus conversions for various
applications, to point to the most feasible methods of providing the Navy with
the required oceanographic ships in the next 10 years.
The most critical element in expanding our effort in this field is the shortage

of scientific personnel to man the ships and carry out a creative program.
Recently, we have compiled data from 10 major universities and institutions
concerned with training of oceanographers as well as the conduct of research.
This information is most encouraging and we must do everything possible
to continue the trend. The number of professional oceanographers at the
Ph.D.. M.S., or equivalent level and the number of their graduate students for
the past 3 years is summarized in the following table. These data show that
there has been an increase of 28 percent in the professional level and of 80 per-
cent in graduate students over the last 3 years.
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research must be fonducted to establish the whys and wherefores of these po-

tentialities in order that we may exploit them.
The rei>ort of the National Academy of Sciences has focused national atten-

tion on the needs of oceanography. The Interagency Committee has demon-
strated its effectiveness in a short time as a coordinating mechanism to meet
these needs. In response to the tasks facing it, the Committee has established
working panels for specific purposes. The function of one panel is to plan and
coordinate our ocean survey program. A second panel has the responsibility

for working out the detsnls for establishing and the policies for operation of a

national data center. Other panels are being considered.
Our next major task is to develop the budget for fiscal year 1962. Each

agency's program and the national program as a whole will be reviewed critically

by the Committee for balance and technical validity. The final result must be
adequate to meet our most immediate needs, using the resources available, while
emphasis must be placed on providing the tools we need on a long-term basis.

We expect to seek endorsement of this program and budget from the Federal
Council for Science and Technology and approval from the President before pre-
senting it to Congress as a complete national program in oceanography.

Finally, I come to the contributions which the Congress and the members of
this committee have made to oceanography. The several bills now being con-
sidered by you have already produced a salutary efi'ect by attracting widespread
interest in oceanography both inside and outside the Government. I believe this

committee has received the specific comments of the Department of Defense and
the other Federal agencies concerned with these bills. If not, I can provide you
with copies of the Navy statements for the record. I intend to discuss the broad
aspects of the bills now rather than the particulars.
H.R. 9361 is a bill of sweeping proportions to establish a comprehensive 10-year

program of oceanographic research and surveys. It is patterned after the rec-
ommendations of the National Academy of Sciences Committee on Oceanography
with which, I believe, we all find ourselves in general accord. It would appear,
however, that much, if not practically all, of the authority contained in this bill

is already provided for in the basic legislation of the various Federal agencies.
Therefore, without detracting from the good intent of the Congress in this
matter, enactment of H.R. 9361 is not considered necessary to achieve the na-
tional objectives. Section 15 of the bill would authorize funds for the oceanog-
raphy program in addition to other appropriations provided for the various
departments, bureaus, and ofl3ees to carry out their duties under law. Such
a provision could have a very significant and beneficial effect on the programs
of those agencies whose funds listed in the bill are large percentages of their
entire departmental budgets.

H.R. 10412 is a bill to establish a public policy with respect to oceanographic
surveys and to provide for coordination of the Federal agencies in these surveys
and in oceanography generally by the establishment of a coordinating committee
on oceanographic surveys. This proposes exactly what the Interagency Com-
mittee on Oceanography has been established to do. The secretaries of the
departments and heads of the agencies represented on the Interagency Com-
mittee of the Federal Council have each indicated to me that they consider this
ronunittee an effective means for achieving coordination and cooperation in our
national oceanography program. I believe that this organization, assisted by
working groups or panels comprised of representatives of the interested Federal
agencies, will be responsive to the needs of this country. The establishment of
a second committee as provided by this bill is not considered necessary.
H.R. 1201S proposes that the Secretary of Commerce establish a National

Oceanographic Data Center and a National Instrumentation Test and Calibra-
tion Center within the U.S. Coast and Geodetic Survey. I think we all agree
that such centers are needed. The Interagency Committee on Oceanography has
recommenrled. and the Federal Council for Science and Technology has en-
dorsed, that the National Oceanogr;iphic Data Center be established at the U.S.
Navy Hydrographic Office. It is strongly urged that the Secretary of the Navy
be authorized to establish these centers at the U.S. Navy Hydrographic Office
and that funds be made available for them as a part of the national oceano-
graphic program. I might add that the National Academy of Sciences Com-
mittee on Oceanography heartily endorses and encourages the establishment of
the data center at the U.S. Navy Hydrographic Office.

Every branch of science is of importance to the Nation in some degree; it is

difficult therefore to plan or determine priority in the usual sense of the term.
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Furthermore, certain scientific areas call for enhanced support from the Federal
agencies because of their intimate connection to national security and world
leadership. Oceanography is one of these. What is necessary is to strive
for balanced and broad programs for research support by the Federal Govern-
ment. Therefore, it does not appear in the best interests of the sciences gen-
erally to single out one discipline for special organizational treatment.

In conclusion, the needs of oceanography have been recognized and are fully
appreciated. An analysis of funding for the past few years reveals that the
national effort in oceanography has begun to expand in an orderly fashion,
currently at a rate of about 50 percent per year. Indeed, the future plans of
the Federal agencies to promote a comprehensive 10-year program coincide closely
in most resi>ects with the proposals in the bills under consideration. We need,
and indeed we seek, favorable consideration by you of the budget requests
from the several departments and agencies cooperating in this program. I
suggest that oceanography has a high probability of producing a greater return
on the taxpayers' investment than some of the programs of equal magnitude
which are currently fashionable.

Mr. Wakelin. Thank you, sir.

I am, of course, concerned with oceanography from the viewpoint
of the Navy as well as the viewpoint of the Nation's program as a
whole.

The Navy's interest in oceanography is widely known and its needs
are sufficiently self-evident as to require little justification. I think
the same is true concerning the whole Nation's need for a coordinated
program.
The purpose of the Interagency Committee on Oceanography is

to develop and coordinate the national program. The consensus of the
Federal agencies is that the Coimiiittee has already demonstrated its

usefulness and that it will become more effective in the future.

Let me turn now to i)age 8 of my prepared statement for a discus-

sion of the bills concerning oceanography

:

H.R. 9361 is a bill of sweeping proportions to establish a compre-
hensive 10-year program of oceanographic research and surveys. It

is patterned after the recommendations of the National Academy of
Sciences Committee on Oceanography, with which, I believe, we all

find ourselves in general accord. It would appear, however, that
much, if not practically all, of the authority contained in this bill is

already provided for in the basic legislation of the various Federal
agencies. Therefore, without detracting from the good intent of the
Congress in this matter, enactment of H.R. 9361 is not considered
necessary to achieve the national objectives. Section 15 of the bill

would authorize funds for the oceanography program in addition to

other appropriations provided for the various departments, bureaus,

and offices to carry out their duties under law. Such a provision could
have a very significant and beneficial effect on the programs of those
agencies whose funds listed in the bill are large percentages of their

entire departmental budgets.

H.R. 10412 is a bill to establish a public policy with respect to

oceanographic surveys and to provide for coordination of the Federal
agencies in these surveys and in oceanography generally by the es-

tablishment of a coordinating committee on oceanographic surveys.

This proposes exactly what the Interagency Committee on Oceanog-
raphy has been established to do. These secretaries of the depart-

ments and heads of the agencies represented on the Interagency Com-
mittee of the Federal Council have each indicated to me that tliey

consider this Committee an effective means for achieving coordina-
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tion and cooperation in our national oceanography prog-ram. I be-
lieve that this organization, assisted by working groups or panels
comprised of representatives of tlie interested Federal agencies, will

be responsive to the needs of this country. The evstablishment of
a second committee as provided by this bill is not. considered neces-

sary.

H.R. 12018 proposes that the Secretary of Commerce establish a
National Oceanogi-aphic Data Center and a National Instiimientation,

Test and Calibration Center Avithin the U.S. Coast and Geodetic
Survey. I think we all agree that such centers are needed.
The Interagency Committee on Oceanogi-aphy has recommended,

and the Federal Council for Science and Technology has endorsed,,

that the National Oceanographic Data Center be established at the

U.S. Navy Hydrographic Office.

It is strongly urged that the Secretary of the Navy be authorized
to establish these centers at the U.S. Nav)^ Hydrographic Office and
that fmids be made available for them as a pai-t of the national ocean-
ographic program. I might add that the National Academy of

Sciences Committee on Oceanogi'aphy heartily endorses and encour-

ages the establislmient of the Data Center at the U.S. Navy Hydro-
graphic Office and, in particular, approval of the funds for the con-

struction of ship facilities and the training of scientitic personnel.

Thank you, Mr. Chainnan.
Mr. Miller. Mr. Bauer?
Mr. Bauer. Mr. Secretary, would you give us for the record the

composition of this Interagency Subcommittee on Oceanogi-aphy?
Mr. Wakelin. Yes, sir.

Mr. Bauer, for the Department of Defense, I am the Chairman
representing the DOD and the Navy ; Rear Adm. H. Arnold Karo, for

the Department of Commerce; Mr. Donald D. McKenian, Director

of the Bureau of Commercial Fisheries, for the Department of the

Interior; Dr. I. E. Wallen, Division of Biology and Medicine, for

the AEC; Dr. Randal M. Robertson, Director, Division of Math-
ematical, Physical, and Engineering Sciences, National Science Foun-
dation; Dr. Homer D. Babbidge, Division of Higher Education of
the Office of Education of the Department of Health, Education, and
Welfare; and Mr. Wendall Pigman, as observer, representing the

Bureau of the Budget.
As consultants to the Committee, we are privileged to have Dr.

Brit ton Chance and Dr. Emanuel Pi ore of the Science Advisory
Committee of the President.

Mr. Bauer. Now, I notice that you have a working group that is

concerned with ocean surveys. Could you give for the record its

composition ?

Mr. Wakelin. Yes. AVe have established a panel oti sui*\'eys, Mr.
Bauer. We have asked the various members of the Federal agencies

and departments to nominate membership to this panel. We have not

received their recommendations as yet.

Mr. Bauer. In other words, as far as being able to say that you can

coordinate surveys, purely at a high executive level, you have no
woi-king groups as yet appointed, is that right ?

Mr. Wakelin. We would expect the members of the Panel to be

working groups within their own departments.
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Mr. Bauer. Have you considered the Coast Guard in your picture

of ocean surveys ?

Mr. AVakelix. I am not sure that we have requested the Coast

Guard for membership.
Might I go over with you the su<rg:ested membership without the

names, Mr. Bauer i

On the Ocean Survey Advisory Panel, the Xavy has rei)resentatives

from the Office of the Chief of Xaval Operations, the Office of Xaval
Eesearch, and the Hydroiirraphic Office; Commerce: the U.S. Coast

and Geodetic Survey ; the Weather Bureau ; and an obsei-^^er from the

^Maritime Acbninistration; from Interior, the Bureau of Commercial
Fisheries, the U.S. Geological Survey ; from the Treasury we have a

representative of the Coast Guard as a member; then two observers,

one from the Science Foundation and one from the Atomic Energy
Commission.
Mr. Bauer. How many of those groups are actively engaged in

oceanoirraphic survey Avoi-k at the moment ?

Mr. Wakelin. Well, the Navy, certainly ; the Department of Com-
merce, certainly; the Coast Guard and the Interior Department, of

course, make use of the surveys provided by Commerce and by the

Navy.
Mr. Bauer. Would you talk, ]Mr. Secretary, to the permanency of

this Committee in view of the fact that it was created by executive

desire and we have an election coming up shorth'. My thought is, if

ocean surveys are going to be planned for KJ years, the permanency
feature of the Committee is certainly important. Do you agree ^

Mr. Wakelix. Yes. Actually, the Committee repoi-ts to the Fed-
eral Council for Science and Technology. This is a body representing

the various agencies and departments of the Government interested in

science and teclmology in their own departments.

I would believe that such a bod}- would not necessarily have to

change with the acbninistration.

Mr. Bauer. I think that the permanency feature is the one thing

that this bill tried to accomplish. However, I rather feel that perhaps
at this time it might be well to put into the record, Mr. Chairman, a

letter with respect to coordinating committees, signed by Rear Admiral
Bemiett which was sent to our counsel by the legislative liaison on the

19th of March 1959.

Admiral Bennett came to the conclusion, and I will quote from
paragraph 2

:

The conclusions given in enclosure ( 1 )
—

which I shall read shortly

—

represent the results of the first meeting of Government agencies to consider
the recommendations of the National Academy of Sciences. As an alternative
to the formation of a new committee, as discussed in conclusion 3, it is proposed
that the Coordinating Committee on Oceanography simply enlarge itself, and
take over. It is likely that the CCO will act for, and report directly to, the
newly established Federal Council on Science and Technology. In this case
there would be no requirement for a new group.

Is that your thinking, sir ?

Mr. Wakelix. Well, yes. The CCO actually is an informal body,
Mr. Bauer, as you know, which is not constituted by Executive action.-
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Tlie ICO, of which we have just spoken, is formalized now as a part

of the Federal Council and has been set up by virtue of Executive
action.

Mr. Bauer. Has that been a matter of publication in the Federal

Register ?

Mr. Wakelix. I do not believe so.

If I might complete the record in this regard, Mr. Bauer, the Inter-

agency Committee on Oceanography evolved through an attempt by
the Federal Council to review, from the agencies' and departments'

points of view, the National Academy of Sciences-National Research
Council reports on oceanography from the point of view of its ade-

quacy in fulfilling the rolas and missions of the agencies concerned

with oceanography from a Federal point of view.

Mr. Batter. In other words, the interdepartmental committee exists

by virtue of tlie charter of the Federal Council, is that right?

Mr. Wakelin. This is correct, sir.

Mr. Bauer. Conclusion 2 of this letter, which I will introduce,

reads as follows

:

In the discussion of tlie requirement for a formal interagency Committee on
Oceanography, it developed that one was not required at this time. Gommit-
tees of this type require an Executive order for their establishment, and are

necessarily very high level. The experience has been that they are not very
successful.

(Theletter foUows:)

Office Memorandum, U.S. Government
April 8, 1960.

To : Mr. Drewry.
From : S. B. Freeborn, Commander, U.S. Navy,
Subject: List of Government organizations interested in oceanography.
Enclosure : ( 1 ) ONR Itr ONR : 416 : GGL : Img dtd March 19, 1959.

1. The enclosed letter of ONR's has, as its distribution list, a listing of the

activities interested in oceanography and is forwarded for your use.

S. B. Freeborn, Commander, U.S. Nairit.

Department of the Navy,
Office of Naval Research.

Washington, D.C., March 19)9.

From : Chief of Naval Research.
To : Distribution list.

Subject : The interdepartmental meeting on oceanography.
Enclosure: (1) Conclusions of the interdepartment:al meeting on oceanography.

1. The National Academy of Sciences has presented the Government with
an unparalleled opportunity for collaboration on the development of our knowl-
edge of the oceans. The Committee on Oceanography of the National Academy
has prepared "A Summary Report on Oceanography" (ch. 1) which gives

recommendations and budgets for the improvement of the position of the United
States in its understanding and use of the ocean. The summary report will be
followed by several detailed chapters in justification.

2. The conclusions given in enclosure (1) represent the results of the first

meeting of Government agencies to consider the recommendations of the Na-
tional Academy of Sciences. As an alternative to the formation of a new
committee, as discussed in conclusion .3, it is proposed that the Coordinating
Committee on Oceanography simply enlarge itself, and take over. It is likely

that the CCO will act for, and report directly to, the newly established Federal
Council on Science and Technology. In this case there would be no requirement
for a new group.

3. It is requested that the addressees express their views on this alternative

proposal, in writing, to the Chief of Naval Research. If enough agencies agree,

the CCO will proceed informally to reorganize. It is expected that formal
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recognition of the group will be forthcoming from tlie Federal Council on
Science and Technology.

4. The OflSce of Naval Research will provide the clerical assistance for the

ceo.
R. Bennett.

Conclusions

The results of the meeting are as follows

:

1. The agencies agree that the NAS-NRC Committee on Oceanography has
issued a report of prime significance which must be carefully considered. Most
agencies are not yet prepared to commit themselves on the budgets presented

in "Chapter 1 : Summary Report on Oceanography."
2. In the discussion of the requirement for a formal interagency Committee

on Oceanography, it developed that one was not required at this time. Com-
mittees of this type require an Executive order for their establishment, and
are necessarily very high level. The experience has been that they are not
very successful.

3. It was concluded that the functioning interagency informal Coordinating
Committee on Oceanography (CCO) should be enlarged, and retained. In addi-

tion, another committee should be formed at the next higher level of Government
to include representatives who are involved with initial budget formulation.
The new committee would meet once or twice a year to consider recommenda-
tions of the CCO.

4. It was agreed that the Department of the Navy would take the lead in

requesting the establishment of the new committee. Accordingly, each agency
was requested to suggest the names of possible members.

DisTraBUTioN List
Department of Defense

:

J. M. Bridges, Ofiice of Secretary of Defense (Research and Development).
Benton Schaub, Office of Electronics.
Willis B. Foster, Office of Science.

Department of Defense—Air Force :

Lt. Col. Marshall V. Jamison, Geophysics Branch, AFDRD.
Lt. Col. Lewis DeGoes, Chief, Terrestrial Science Laboratory, Geophysics
Research Directorate, Cambridge, Mass.

Department of Defense—Army :

Leonard S. Wilson, Geophysics Branch Army Research.
Joseph Cloyd, transportation.
Joseph Caldwell, Cori>s of Engineers, Beach Erosion Board.

Department of State

:

AVallace Erode, science adviser.
Carl W. Flesher, Assistant Deputy Director for Technical Services.

Department of Interior

:

Thomas B. Nolan, Director, Geological Survey.
Donald L. McKernan, Director. Bureau of Commercial Fisheries.
Sydney Gottley, Bureau of Mines, head, technical program.

Department of Treasury

:

Capt. George Miller, U.S. Coast Guard.
Lt. Comdr. Paul Lutz, U.S. Coast Guard.

Department of Commerce

:

D. C. Leavens, staff assistant, program coordinator for transportation.
Rear Adm. Charles Pierce. Assistant Director, Coast and Geodetic Survey.
Francis W. Reichelderfer, Chief, Weather Bureau.
Charles Dennison, research coordinator. Maritime.
Rear Adm. H. Arnold Karo, Director, Coast and Geodetic Survey.

Department of Health, Education, and Welfare

:

Harry G. Hanson, Assistant Surgeon General and Director, Robert A. Taft
Sanitary Research Center, Public Health Service, Cincinnati, Ohio.

Henry H. Armsby, Chief for Engineering Education.
Presidential Advisory Committee for Science and Technology :

J. R. Killian, Jr., special a.ssistant to the President.
David Beckler, executive director.
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Bureau of the Budget

:

Elmer Staats, Assistant Director.

Hugh Lovveth, budget examiner.
Wendall Tigman, Military Section.

Atomic Energy Commission

:

A. Tammaro, Assistant General Manager for Research and Industrial De-
velopment.

I. Wallen, Division of Biology and Medicine, Environmental Sciences Branch.
J. Lieberman, Division Reactor Development.

National Science Foundation

:

Randal Robertson, Director of Division of Physical Sciences and Engi-
neering.

Robert W. Erode, Associate Director.
George Sprugel, program for environmental biology.
William Benson, earth sciences.

National Academy of Sciences

:

John Coleman, executive secretary of Division of Physical Sciences.
Harrison Brown, Chairman, Committee on Oceanography.
Fritz Koczy, marine laboratory. University of Miami.
Sumner Pike, Lubec, Maine.
Milner B. Schaefer. Inter-American Tropical Tuna Commission.
Athelstan Spilhaus, Institute of Technology, University of Minnesota.
Richard Vetter, executive secretary, Committee on Oceanography.

Department of Defense—Navy :

Secretary, of the Navy : F. A. Bantz, Under Secretary of the Navy.
Office of the Chief of Naval Operations

:

Capt. C. C. Cole, head, undei-sea warfare research and development
OP-31(i.

Capt. J. W. Reed, replacement for Capt. O. C. Cole.
Rear Adm. H. C. Daniels, Hydrographic Office, OP-25.
Capt. H. G. Munson. deputy hydrographer, OP-25.
John Lyman. Director, Division of Oceanography.
Capt. W. P. Mack, OP-90.
Capt. R. Holden, OP-91.
Comdr. H. E. Walters, OP-91.

Office of Naval Research

:

Rear Adm. Raws(m Bennet, Chief.
Capt. Jacob C. Meyers, Assistant Chief far Research.
John N. Adkins, Director, Earth Sciences Division.
Gordon G. Lill, head, Geophysics Branch.
Arthur E. Maxwell, Oceanography Section.
Feenan D. Jennings, Oceanography Section.

Bureau of Ships

:

Rear Adm. A. M. Morgan, code 300.
Capt. A. E. Krapf , cfxie 310.

Comdr Patrick Leehey, code 370.

R. M. Sherwood, code 375.
Capt. A. J. Obermever. code 420.
B. K. Couper, code'688.
Capt. J. Adair, code 506.

Bureau of Ordnance

:

Rear Adm. P. D. Stroop, Chief.
E. A. Ruckner, Assistant Chief for Research and Development.
J. E. Henderson, Director, Applied Physics Laboratory, Seattle, Wash.

Military Sea Transportation Service : Comdr. F. F. Penney.

Mr, Bauer. Whether he is right or wrong on that, this is germane,
I think, to the question that we are considering and that is the per-
manency of this ocean survey development.
Now, with respect to the data center, I think we would appreciate

it if, Mr. Secretary, you were the only one talking to the data center

today because we realize that you are a vei-y busy man.
With respect to the data center, how would that be set up ?

Mr. Wakpxin. This would be set up, Mr. Bauer, as our plan at

present is constituted, within the U.S. Navy Hydrographic Office and
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would be siipported by the Navy, the Department of Commerce, the

Department of Interior, the National Science Fovmdation, and the

Atomic Energy Commission, as a joint national entei-prise for the

•collection of scientific data on oceanography.
Mr. Bauer. How many do you imagine would have the manage-

ment control of this data center?
Mr. Wakelin, Tliis would have to be established through the Hy-

drographic Office under the direction of the Na^y with a panel of these

interested agencies and departments acting in an advisory capacity.

Mr. Bauer, Purely advisory ?

Mr. "Wakelin. I would expect that the Hydrographic Office would
provide the facilities and the housekeeping and that the advisory panel
would help the hydrogi'apher in determining how the data were to be
analyzed, how they were going to be represented on cards or other
means of storage and how they were going to be dispersed to inter-

^ested parties on request.

Mr. Bauer. Would this data to be collected consist of geophysical
as well as oceanographic data ?

Mr. AVakelin. Yes.

Mr. Bauer. You know that the Coast and Geodetic Survey are

charged with being the national repository of geomagnetic data by
statute. They are also the national repository of seismic data and
are in the geodesy and cartographic business.

How would you marry the Coast annd Geodetic Survey and the

Hydrographic Office?

Mr. AVakelix. I think that would have to be worked out with the

representatives of the Coast and Geodetic Sur^-ey who will be on this

panel.

Mr. Bauer. That would require statutory action, would it not?
The Coast and Geodetic Surv-ey are created as the repository by

statute.

Let me ask you how would the Weather Bureau, which is under
tlie Department of Commerce, phase itself into the data that is col-

lected by oceanogTaphers, and deposited in Asheville?
Mr. Wakelix. Certainly, the meteorological data for which the

Weather Breau acts as a repository in Asheville would have to be coor-

dinated with the purely oceanographic data at the data center. I

doubt that we would ha^^e to introduce a complete section of that
magnitude here at the Hydrographic Office.

Mr. Bauer. Currently they are collecting at Asheville sea surface
temperatures and a lot of other data for the publication of manuals,

Mr. Wakelix'^. I think this is con-ect.

ISIr. BAn:R. In other words, what you have to come up with in the
plan from this interagency committee on the question of a data center
is how to many those three various groups?
Mr. Wakelix. That is entirely coiTect.

Mr. Bauer. Has such a plan occurred ?

Mr. Wakelix. Not as yet.

Mr. Bauer. Do you know when it is contemplated that this plan
will come forth ?

Mr. Wakelix^. We hope to have a start on this at our next meetings
in June, during the first week in June. I do not know whether we
will get to this particular point at that time, Mr. Bauer.
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Mr. Bauer. How many meeting have you had of the Interagency
Committee since it has been formed ?

Mr. Wakelin. Of the order of a half a dozen.
Mr. Bauer. Over a period of what time ?

Mr. Wakeliist. Well, this comits the meetings we had as an ad hoc
committee to review the National Academy of Sciences' report and
the now constituted Interagency Committee on Oceanography of the
Federal Council.

Mr. Bauer. I think the committee would like to know why there has
been the delay in getting the show on the road if ocean surveys are

supremely important, and we have testimony to that eifect from
everyone who has appeared.

Is there any technical holdup ? Is it a fiscal holdup ?

Mr. Wakelin". The function that the ICO is now undertakmg
through the separate members is to construct the 1962 budget and
program which we will review the first week in June for our recom-
mendations to the various agencies.

Mr. Bauer. Well, that brings up another point which I am glad
you mentioned, sir. That is, the budget cycle of 1962 is fairly well

firmed up by departments as of right now, is it not ?

Mr. Wakelin. This is not true in the Navy, sir.

We are just starting to review the various budgets that have been
presented by bureaus of the Navy Department in an integrated form.

This will go on probably through September.
Mr. Bauer. Then this Interagency Committee would be another

review group to balance out.

Mr. Wakelin. In the specific field of oceanography throughout
the various agencies, including the Navy, concerned with oceanog-
raphy.

]Vir. Bauer. Could you talk to the amount of moneys tliat were
spent in fiscal 1961, appropriated at the President's request, and what
your thinking was ?

Mr. Wakelin. Yes. The program in oceanography in the Presi-
dent's budget, which was presented to Congress through the various
agencies, totaled $55.7 million for fiscal year 1961.

jNIr. Bauer. That includes strictly militarily motivated ?

Mr. Wakelin. It concerns no military researcli and no military
surveys.

Mr. Bauer. $55.7 million for evei-ything ^\ith the exclusion of mili-

tary motivation.
How much was the military part ?

Mr. Wakelin. $24 million, sir.

Mr. Bauer. $24 million for military motivated research and devel-
opment and $55.7 million for non-military-motivated research; is that
correct ?

Mr. Wakelin. Yes, sir.

Mr. Bauer. I noticed that the recommendations of the NASCO
Committee, w^hich you have testified to before another committee,
show comparative totals of $22.8 million; the recommendations of the
Interdepartmental Coordinating Committee $120.2 million and the
President's budget submission, $55.7 million.

Why was the reduction made in the budget ?
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Mr. Wakelin". I can speak to that part, Mr. Bauer, which did not

survive in the budget reviews. The subcommittee recommended of

the order of $120 million for the national program in oceanography.

In the difference between the two, I have a total of 119.1, but there is

another million dollars which should be corrected in my estimate here.

In the research area we were down by $9 million and in the ships

area, which is ship construction, we were down $40.2 million, and in

the facilities area we were dovra $10.2 million as a difference between
the subcommittee's recommendations and the actual budget as sub-

mitted by the President.

Mr. Bauer. I am trying to bring out the question of how you feel

now, sir, about the motivation for the expenditure of monej^ for

oceanography. Is it correct that the first motivation is national

defense ?

Mr. Wakelin. On the Navy's part
;
yes.

Mr. Bauer. If there were a limited amount of dollai's in the econ-

omy, would you not say that oceanography should have a first motiva-

tion nationally in order of priority ?

Mr. Wakelin. I am not sure that I would answer it that way.
I think oceanography is one part of our total scientific effort. Cer-

tainly there are other important fields in which we must remain pre-

eminent. There are fields in chemistrj^, there are fields in physics,

there are fields in engineering which we must foster in the same way.
I would certainly think tlie high energy physics program should

continue with the support it has had.
There are a great many problems m biology that should have basic

research and applied research sponsorship.

I think perhaps in answer to your question, the reason this pro-

gram here of $55.7 million is below the subcommittee's reconunenda-

tion is that certainly in the Navy the ships for oceanographic research

have to compete with militaiy vessels of the line, and, in balancing

out on a level budget between last year and this year, we have to

apportion the priorities among those in the total Navy budget that

we think should have the emphasis.
Mr. Bauer. Well, with respect to priority again, I hate to keep

repeating myself, but it seems to me that one might consider this

ratio of $24 million for militaiy oceanogi-aphy and $55.7 for nonmili-

tary oceanography as somewhat out of line m view of what we
read in the newspapers.
Mr. Wakelin. We are talking about the total program.
The Navy's program in oceanography in fiscal year 1961, apart

from military surveys and research, is $22.9 million. Our military

effort is $24 million.

Mr. Bauer. That is true, but on this integration of Commerce
with the Coast and Geodetic Sui-vey of $13 million, and the Depart-
ment of Interior are in the ocean survey picture. All of that gives

you military information, does it not?
Mr. Wakelin. It gives us scientific information which certainly

has military significance directly or indirectly, yes.

Mr. Bauer. What did you say the second motivation for an
oceanographic survey program should be, perhaps fisheries?

Mr. Wakelin. I think there are several other motivations, sir.

Mr. Bauer. I am just trying to get the priorities.
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Mr. Wakelin, Right.
With respect, first, to the military program, there has been a great

deal of emphasis put on oceanographic surveys and research in

augmentation of our fleet ballistic missile program.
Secondly, we are interested in knowing much more about the en-

vironment of the oceans apart from specific questions that we would
like to have specific answers to now.
We would like to know more about the transmission of sound in

the medium and the eliect of temperature and density and salinity

and variations thereof in such an environment.

These are questions of ultimate military significance but do not

answer tomorrow a directly military question, so that we are inter-

ested in basic research that will lead to a better understanding of

the ocean as an environment in which we have to live in the Navy
in our submarine service.

Thirdly, which is not directly the Xa\7'"s concern but is a national

concern, is the problem of the whole realm of fisheries and biology of

the sea. This, we think, we should know much more about in terms

of increasing the productivity of the oceans. Also the minerals and
materials not only on the bottom but contained in the sea water itself

are important raw materials for our use as a country.

Mr. Bauer. I have one further question, Mr. Chairman.
How about the instrumentation of oceanographic vessels? Is there

any plan for standardizing the instrumentation that you know of as

head of the departmental committee? We have been measuring cer-

tain areas of oceanographic information, if my information is correct^

for some 20 yeai-s, and eventually came up with the Hydrographic
Office capability of waves forcasting.

Now, certainly, we have an ASW problem. Have we explored to

the fullest extent tlie question of instrumentation and are we prop-
erly budgeting and planning for it ?

Mr. Wakelin. I think this is a very good point, Mr. Bauer. W^e
have not concerned ourselves as yet directly with the problem of in-

strumentation calibration and test but we believe this is a most im-
portant point and we are glad that it has been brought up.

Mr. Bauer. Thank you, sir.

Mr. Miller. Mr. Secretary, I want to express my appreciation to

you for the direct manner in which you have answered these ques-
tions. It shows that you certainly are cognizant of the subject.

I cannot go into the technical details that you or Mr. Bauer or the
staif can talk about. W^e, sitting here, are not supposed to know too
much about those. The thing that concerns me and to which I wish
you would address yourself, and this is the only question I am going
to ask, is, whereas this must be a continuing study over a long period
of years, the fact is that if you compare it with the time that we have
been using the ocean since before the dawn of written history, our
knowledge of it is minuscule, I believe ; is that correct ?

Mr. Wakelin. That is correct.

Mr. Miller. Now we are trying to get this information. I appre-
ciate the overriding interest of the Navy in the national defense pic-

ture but you touched on the other two fields, the biology of the ocean,
the contents, the chemistry of the ocean, what is on the ocean floor.

Of course, we had hoped up until last week that the meeting which is

taking place now m Paris would be highly successful and I know we
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all hoped that in the near future perhaps we could resolve some of

these things internationally and then there will be a decrease in the

emphasis on the defense phases in our national interest.

This, of course, will have to take place worldwide.

On the other hand, because of the things that the ocean has to give

us, the interest in its more peaceful uses, this biology, this chemistry

will, as the populations go up, increase ; is that true ?

Mr. Wakelin. This is entirely true.

Mr. Miller. Now then, if we tie our efforts to a department of

Govermnent, no matter how^ well established it is, that has no statu-

toiy base, with the pressures that will come in the future, may we not

lose time in getting at the pi'oblem or in its continuing success'^

That is the thing that concerns me. Do you understand what I

mean ?

Mr. Wakelin. Yes, sir.

Mr. ISIiLLER. In other words, it is not a question of who is going to

be elected President next time and w^ho is going to be elected after

that and after that. This is a thing that we are starting.

We say a 10-year program and we know that at the end of 10 years

it has to be continued for another 10 years.

Should we or should we not then set up some agency responsible to

the Congress? After all, when, by order of the President, this is set

up, it becomes administrative. What he can do today he can undo
tomorrow. Yet it is a subject of such importance that the Congress

of the United States should take cognizance of it and by fiat law set

up some agency and designate that agency as the one that must be

responsible for this work.
Then, of course, if we can answer that question, then the question

of whether we should put it in the Hydrographic Office or in the

Geodetic Sui"^'ey is the second question and it has to be analyzed again.

How about the first question ?

Mr. Wakelin. This is a veiy good question to ask, Mr. Chairman.
The purpose of my remark was not to counter suggestions of the

Congress.
Mr. JSIiLLER. I appreciate that. I want to congratulate you on the

forthright manner in which you gave your statement.

Mr. Wakelin. It was merely to present to you the opportunities

that we feel we have through interagency cooperation of generating

on our own an oceanographic program commensurate with the sugges-

tion made by the National Academy. I think we all agree that the

level of support and in general the distribution of that support in

oceanography as recommended by the National Academy-National
Research Councirs conunittee is good.

On the question of permanency, sir, I do not feel that I am capable

of answering in a long term sense, particularly the question about the

dissolution of such a conunittee by executive order, by the same kind
of executive order that established it.

The problem I think that we are all trying to solve, in the executive

branch and in the Congress, is the problem of giving the pix)per

balance to oceanography as a national program among all the other
scientific efforts that desire sponsorship and require sponsorship,

I think that H.R. 9361 is an excellent vehicle to bring to the atten-

tion of the public and perhaps to provide a permanent mechanism
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for an oceanogi-aphic progi-am except that it is too definite witli

respect to agencies' responsibilities in the future.

I would prefer to suggest, if you want to set up an oceanographic
committee responsible to the Congress, that you give it more general

responsibilities and a general level of support that you would expect

over the next 10 years than to recommend to you how they would
apportion that and distribute that as the years go along.

The reason that I bring up this point is the following : that in our
deliberations about the shipbuilding program which has vexed us
greatly, the Department of Commerce and we in the Navy have very
urgent need for research and survey ships. In order to fulfill the

requirements of the National Academy's report, we have to spend
what we consider a very large amount of money, about $400 million

over the next 10 years, not only to replace some of the 52 ships that

we have now but to augment that number to about 78. This will make
great inroads as a program in our normal budgeting for ships within
the Navy itself. These ships, then, of the siuwey and research type,

are in competition with DE'e, DD"s, with carriers. These are unme-
diate military requirements to fulfill the national and international

coinmitments that the Navy has right now.
I think the interagency committee, except for the problem of ap-

propriating for ships, can do the kind of a job that you would like to

see done.

We intend to review the 1962 budget before it comes up to Congi'ess,

each of us, so that instead of having one congressional committee
review the Navy's work and another the Department of Commerce,
and another the National Science, and another the Department of
Interior, each committee will have the whole national program in

oceanography to look at. This interagency committee fulfills a great
many of the requirements now. It does not constitute permanency in

your context, I believe, sir.

Mr. Miller. I may say that the bills I am interested in neverthe-
less were introduced a good deal with the idea of being retroactive,

getting people to think on this subject. I do not think we are going
to answer it now, but there are still wide areas that we can investi-

gate and talk about.

Personally, I appreciate your being here and the only thing that
worries me is that, in another committee in which I serve, we talk

about $55 million as chicken feed. We do not even consider it. We
talk of certain things that are going to cost $25 million a bang. We
need them. We are going to get them.

If we could only get some of tliis thinking into this consideration,
I am certain that we could make a little more progress.

I do thank you, sir.

Mr. Dom?
Mr. DoRN. I have no questions.

Mr. Miller. Mr. Lennon?
Mr. Lenxox. I have no questions.

Mr. Miller. Mr. Pelly ?

Mr. Felly. Mr. Chairman, I would certainly want to join you in

expressing the feeling that the Secretary has made a good contribu-
tion toward a subject wliich is going to require the opinions from all

angles to help guide us in coming up with a policy which will be help-
ful in expanding the development and research work of oceanography.
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Mr. Secretary, you brought up the subject of priorities and I am
very conscious of the debt that actual science owes to the Navy because,

as you said in your statement, you are the largest contributor toward
research in the way of grants and other means of aiding the study of

the marine sciences. It is that very thing that kind of concerns me
because you have a responsibility for priority not only for the type

of ships you construct, whether they should be for guided missiles or

for basic research, but when you get down to your allotment of en-

couragement of oceanography, is there not a priority of the mili-

tary needs and requirements as against the purely basic scientific

needs of our country ? I think that, if this program is controlled by
the military, it is going to probably underemphasize basic scientific

needs as against military needs.

Could you comment on that ?

Mr. Wakelin. Mr. Pelly, I would appreciate a chance to comment
on that.

I think the Navy has been outstanding throughout the last 15 or 16

years in recognizing the importance of basic research. This has been
a continuing effort within the Navy from the establishment of the

Office of Research and Inventions in 1945 and then the establishment
of the Office of Naval Research by congi-essional action in August
of 1946 until now.
We were the only coordinated single Federal agency, following

Dr. Bush's OSRD effort during the war, concerned with the support
of basic research throughout the country as a federally sponsored
program until the establishment in 1950 of the National Science
Foundation.

I think the Navy has obtained so many marvelous results from this

sponsorship of basic research in the Office of Naval Research that I

would doubt if the Navy itself would deny basic research sponsorship
a place on the priority listing of its efforts.

Mr. Pelly. I noticed that, for example, last year when we were
hearing testimony on a bill to expand the limits in which the Coast
and Geodetic Survey could work, that the Na\^' resisted it. In other
words, I feel that possibly the military will not give the full encour-
agement to some of the other agencies of Government that have a

vital interest in this same subject. I think that is something that we
ought to consider at least, but I would be the first one, as I said before,

to pay my tribute to the Navy for the work that has been done. Had
it not been for that, I do not know where our country would be today.
Mr. Wakelix. Could I comment just a moment on that?
We in the Navy are verv happy that this restriction has been re-

moved. I think the feeling now in the Navy is, and was prior to

your action on the bill, that there was enough work in the survey field

in the open ocean area for everybody.
Mr. Pelly. '\^^len you come to the location of a data center, I do

not believe that, for instance, the scientists who are working in maybe
the commercial fisheries field are going to be too happy to see it

located in the Navy. I think they would feel more free if it .ould
be in some more civilian type of Government department.
That is another aspect that we have to think about.

55994—60 3
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Mr. Wakelin. The representatives of the agencies on the Inter-

agency Committee have all agreed unanimously that the Hydrographic
Office is the best place to locate the center.

Mr. Pelly. Well, we will probably get testimony from the actual

scientists themselves.

I am thinking in terms of, for example, some of my own University
of Washington professors who has a great deal of interest in this

whole program. I am sure when they comment on the legislation they

will express for themselves this feeling and I only am using guess-

work when I say I think they will feel a little more free with some
other department but they, in turn, are grateful to the Navy for what
is done.
That is all, Mr. Chairman.
Mr. Miller. Mr. Oliver?
Mr. Oliver. Mr. Chairman, I do not want to take up too much time

with the Secretaiy, but there are several points which I should like

to raise if I may.
The first point, Mr. Secretary, is this : Have you any comments or

observations to make with reference to what the Soviet program is in

oceanography and particularly with reference to its fisheries program
in terms of oceanographic or marine research ?

Mr. Wakelin. I have only general comments and I would like to

submit them, if I may, for the record, Mr. Oliver.

The reason is that there is ojoen and there is classified information

and I would like to supply what you would like for the record.

(The following was furnished for the record :)

Information requested by Mr. Oliver, reference transcript page.

U.S.S.R. Oceanographic Program

Although receiving greater emphasis since World War II, oceanography has,

undergone a marked expansion in the Soviet Union since 1955, follovv^ing the
announcement of its plans to participate in the oceanography program of the
International Geophysical Year (1957-58). Theretofore, Soviet oceanographic
research was limited mostly to the regions bordering upon the U.S.S.R., and
scientific relations with foreign scientists were essentially nonexistent. Since

1955, the U.S.S.R. has displayed a large, modern research fleet second to none,

has announced the construction of new research facilities, has operated its re-

search fleet throughout the oceans of the world, and has organized a sizable

manpower force to conduct oceanographic research. The period from 1955 to

1960 definitely has been one of acquiring facilities, manpower, and scientific data.

The Soviet oceanography program has been a survey effort to collect oceano-

graphic ob.servations of all types over broad geographic areas. (See attached

chart of the IGY cruise tracks of Soviet ships.) The present research fleet of the

Soviet Union to support this type of effort is comprised of a large number and
variety of ship types ranging from small Ashing vessels to the Mikhail Lomono-
sov (5.960 tons). It also includes the research submarine Sereriinnkn. New
vessels have been acquired almost annually for this fleet. Since 1957, the Mik-
nail Lomonosov (5,960 tons), the Severyanka (1,050 tons), the Vm/eykmr
(3.600 tons) and the Shokarftkin (3,600 tons) have been added. The rate at

which new ships are being acquired probably will continue for the next several

years. Other converted submarines for research and underwater research ve-

hicles, such as bathyspheres and bathyscaphs, also are expected to be acquired

and supplement tlie surface research fleet within the next few years. Soviet

plans to construct a bathyscaph were announced earlier this year and bathy-

spberes have been used for several years.

Shore-based facilities also have been expanded and constructed during the past

several years, mostly located in the Moscow area. However, plans to construct

scientific bases for two oii-eanographic institutes were announced in 1958 and a

branch of the Marine Hydrophysics Institute was opened recently in Kalingrad
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on tlie Baltic Sea. Considering the distance from Moscow, and the Soviet effort

that has been expended in the Pacitic Ocean and bordering seas, the expansion

and construction of facilities should be expected in the Far East during the next

several years.

The number of Soviet oceanographers, excluding marine biologists and fish-

eries researchers, is greater than 500. The total of their professional ocean-

ographers is estimated as high as SOO to 900. The greatest expansion of man-
power probably took place when the Soviet Union expanded its program to par-

ticipate in the International Geophysical Year. Many of the oceanographers

are young and lack experience, a partial explanation for the placing of the

great numbers of scientific personnel on the large ocean research ships. How-
ever, the quality of these young scientists should improve from the experience

being gained from present shipboard research and the analyses of data col-

lected since the International Geophysical Year. It seems that quality rather

than quantity of scientists is now needed in the Soviet Union.

The present research effort is oriented toward applications. Even the basic

research conducted at the institutes of the Academy of Sciences tends to be di-

rected towards ultimate applications. The institutes subordinate to ministries

direct their research to support the efforts of the parent organizations. Polar

and deep-sea oceanographie research are the strongest areas in the Soviet pro-

gram. Continued and intensive scientific activity in arctic regions to develop

the northern sea route has achieved a leading position in arctic (K-eanography

for the Soviet Union : and the oi>erations of the research fleet throughout the

oceans of the world have shown an impressive ability to collect oceanographie
data. High quality work also has been conducted in biology and fisheries re-

search, marine geolcgy, and seismology-, particularly in conjunction with deei>

sea research. The work in other areas of oceanographie research generally has
not been of comparable quality. There is no information available concerning
their military research efforts in oceanography. As the oceanographers gain ex-

perience, the quality of the researr-h sh( nld generally impr'tre within the next
several years

It is generally conceded that the present size and tue rate of expansion of the

Soviet manpower and ships for oceanographie research are considerably greater

than those of the United States, and p<issibly of the entire free world. Their
oceanographie research, ratetl as excellent in some fields of the science, is gen-

erally not as scientifically comprehensive as that of the United States. Dur-
ing the IGY their effort consisted of a well-rounded, exploratory-type program
to c(^llec-t basic information about the characteristics of the seas and oceans of

the world. It did mtich to inci-ease the stature of the U.S.S.R. among the world
leaders in oceanography as well as to provide scientific stipix»rt for the Soviet

e«'onomic and political aspirations.

Mr. Oliver. Is it not true that the So\dets have a very aggressive

program, particularly in the fisheries area ?

Mr. Wakelin. They do, indeed.

Mr. OLrv^R. Is it not true that this is perhaps adaptable to military

information, and advantages are gained by reason of these many ships

and activities that they are carrying on ?

Mr. Wakelin. Yes, they have, Mr. Oliver. They have over 100

ships engaged in oceanographie work and fisheries together. Of
course, the major proportion of their efforts were apparent during
the International Geophysical Year. This was the first chance we had
to look at the magnitude of their program.
Mr. Oliver. This is apparenty an expanding program on really an

aggressive basis. I do not mean aggression. The program is expand-
ing almost beyond any conception of what we may have.

Mr. Wakelin. They are putting a lot of effort behind all aspects of
oceanography, I would think not only in basic research and surveys
but in biological and fisheries sides, too.

Mr. Oliver. This brings me to this point : In the light of that and
also in view of what our chairman has spoken about, another com-
mittee of Congress which is talking about multimillions of dollars for
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programs in space exploration, for example, and let us be specific,

for this program of oceanography, as the chairman has said, is only-

peanuts in comparison with that program. Are we pressing oceanog-
raphy enough as far as our executive thinking is concerned ?

Mr. Wakelix. In order to get a quantitative fix on this problem,
Mr. Oliver, the National Academy of Sciences recommended a 10-year
program and, if I can translate that in 1961 dollars, I believe it was
at a level of $949 million over 10 years.

The Interagency Committee on Oceanography recommended a pro-
gram of about $50 million in excess of that for the 10-year period.
Our total effort this year was of the order of $80 million if you

add the military' research and the purely scientific and open, unclassi-

fied research.

The total level by which the xVcademy would like to see us approach
is about $95 million on an average per year.

Mr. Oli\T2R. This, of course, we are not facing up to, are we? As
I note your figures here, you talk about a fiscal 1961 program of $56
million and, in 1960, the level having been $37 million, and com-
paring that with 1959, where the level was $24 million, and draw the
conclusion from this that we really are moving ahead here, I should
expect, reasonably satisfactorily so far as you are concerned.

Is that a justified conclusion ?

Mr. Wakelin. In part, but may I answer in this way : I am not
trying to equivocate but I would like to present all the facts to you.
The program of 1959 was about $25 million. In 1960 it was $37

million. In 1961 it is proposed at $56 million.

Now, tlie program in oceanography has essentially tliree parts and
three problems : research, surveys, and ships.

I am trying to get up to the National Academy's recommendation,
which is practically in H.R. 9361 ; the survey and research parts are
in fairly good shape. We are down $40 million this year under our
estimate. The reason that we are below our estimate is because
of the amount that we have not put into new ship construction. We
are using older ships longer. We are still getting work done on an
accelerated basis but we are not facing the problem of replacing the

overage ships and getting adequacy in 1970 that will be good in terms
of usable ships.

Mr. Miller. Will the gentleman yield ?

Mr. Oliver. Yes.
Mr. Miller. Are we using old ships? Are we not falling behind

when we do not appropriate money for ships because many of these

ships that the National Academy recommended entirely new ves,sels

and not replacements ?

Mr. Wakelin. Yes, some of them are new for replacement and some
are new for augmentation.
Mr. Miller. You just told us that the Russians have 100.

Mr. Wakelin. This is the first year since 1931 that we will have
built a ship for oceanographic research.

Mr. Miller. If we were going to be up on this program and in

keeping with the recommendations of the National Academy of Sci-

ences, should we not have five ships on the ways right now?
Mr. Wakelin. The total we have recommended, which is a variant

on the Academy report in terms of size, is aV)out 7S, so that we sliould

liave 8 ships on the ways.
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Might I show this gi-aph to Mr. Oliver, sir, to show the magnitude
of the problem?
Mr. Miller. I want to say, if the gentleman will yield further,

that no one is charging the Navy or charging you with this. We
understand the pressure that is on you and pressure that is on the
Na^y, and other things, for money, and we would like to be the ful-

crum of the lever that would sort of get you out of this hole, if

possible.

Mr. V^AKELI^^. As I said, Mr. Chairman, again, and I hope that
Admiral Hayward may speak to this because we face this problem
of ship construction jointh^ in terms of priorities, the Navy has a
problem in the next 10 years to supply that number of oceanographic
ships sufficient to give us the NASCO recommended capability in
competition with ships of the line.

Mr. ]MiLLER. You see, Mr. Secretary, in the full Committee on Mer-
chant Marine and Fisheries, this is the thing that confronts us. Our
merchant fleet is becoming obsolescent and we are in exactly this

same position here. "We would like to build and certainly you would
liave no objection to building that atomic icebreaker up there
[pointing].

Mr. Wakelix. None at all.

Mr. iSIiLLER. This is one of the things where the question is. Are
we going to get an atomic icebreaker or probably put some of that
money into another nuclear submarine? We also realize that we
have to get some other things so that what we have to do is unify
ourselves and perliaps we can make the fight to see if we can get some
more loose money ends up for the whole program.
Mr. Olr-er. May I continue, Mr. Chairman ?

Mr. Miller. Yes.

Mr. Oliver. Mr. Secretary, I appreciate rerx much your forthright
statements and observations. However, it seems to me that your testi-

moiw this morning, at least, indicates that we are not moving ahead
on the basis that I believe at least that we should be moving on. I
do not mean a crash program but I am saying that I think there
should be more stress and this thing should be dramatized more than
is being done. The Inter-Agency Committee, of which you speak
and which you support, is to me a constructive move. There is no
question about that from what we had, which was not zero exactly
Imt it was not too much.

I am wondering, and I have said this on several occasions before, if

we do not need another mechanism that will place the proper stress

on oceanography as a major function in this Government of ours, par-
ticularly in the face of what I read the Soviet program to be. I do
not mean that we have to meet ship for ship and that sort of thing,

but I feel that we are not moving ahead as fast as we should, and I
feel that there should be some mechanism in the Govemment which
would dramatize to the people in this country-, far more than is being
done, the need for this expanded program in order to get the expedit-
ing of it tliat I feel is essential and necessary, if we are going to

meet this problem.
It seems to me that one of the fundamental ways to do that would

be to say if a program is essential to the welfare of this Nation and
perhaps even the survival of the Nation, why should it not receive
more recognition than an interagencv committee from an administra-
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tive standpoint? "Wliy should it not receive as much attention and
have as much stress placed upon it perhaps as space exploration or
similar programs that we have undertaken ?

Why do we downgrade it in a sense by being satisfied with an inter-

agency committee ? How are we going to get to the Appropriations
Committees ? How are we going to get to the various departments of
Government and have the heads of those departments feel that this

is an essential and vital program unless somebody is there pounding
away all the time asking and requiring more attention so far as appro-
priations are concerned and budgetary requests are concerned?

Is it not true that if we had a mechanism placing stress on this and
this alone that it would be in a far better position to do the selling

job tliat is necessary in order to get tlie results that I tliink most of
us feel should be gotten and not wait and not be satisfied with just

a moderate approach ?

I do not know whether you want to coimnent on it, but this is my
feeling on it from what exposure I have had in the last several

months.
Mr. Wakelin". I would like to comment on it, Mr. Oliver, to this

degree.

Mr. Oli\tee. I wish you would.
Mr. Wakelix. I used to be a physicist wlien I was younger and,

in looking at the support of science not only by the Government but
by industry and academic institutions, I fear that you may be sin-

gling out oceanography as a special category for special attention when
other fields of science and technology may deserve the same support
and may not be as glamorous.

I know that oceanography has a military connotation. I know also

that there are many fields of science that are just as important to this

country's long-term survival as oceanography. I feel that you
must decide how you want to treat the oceanography program in terms
of all the other fields of science that come before you before you es-

tablish a mechanism for oceanography reporting directly to the
Congress itself and a special vehicle b}' which additional funds are

created for the program.
Mr. OiJVER. Thank you very much.
Mr. Wakelin. 1 am not downgrading oceanography at all but I

have these fears as a person.

Mr. Oliver. I i-ealize that, sir, and I want to express my apprecia-
tion to you for that statement.

I feel that that sums it up certainly far better than anytliing that
I can say.

I feel that that is exactly the issue that confronts tliis committee
and the Congress.
Mr. Wakelix. Might I add one point which is germane to the whole

program and is not a personal point.

In the 1962 budget coming up we have five ships in the program
now. Two 1,300 oceanographic auxiliary research ships, 1,300 tons;

two 500-ton AGOR's, and a survey ship of 1,300 tons. To put this

in tlie proper context, we have one AGOR now in 1960 and one in

1961 which have survived.

There are five now going into the Navy fiscal year 1962 program
and if other agencies contribute two or three more, we will be up to

the eight.
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There is an additional problem in training people. Oceanogi'aphy
is a peculiar field, Mr. Oliver, in that it is not a science. It is a group
of sciences and technologies. It is not physics or chemistry or biology.

It is a peculiar inter\Yeave of basic disciplines. We must interest

young people in going into oceanography because without the people
the ships are useless,

Mr. Olh-er. May I interject right there that this is something that
I was going to bring up in my rather inadequate way as my next
question that I wanted to pose to you : From the standpoint of educa-
tional training, I assume from what you have said here that it is the

feeling that enough stress is being placed upon the training of grad-
uate students and applicants for doctorates, and so forth.

Mr. Wakelix. We feel that it is going along at a good rate.

Mr. OLnTR. The thing that I have been interested in myself, and
I do not know whether it has been given consideration by your group,
is what about the fact that we apparently have to have increasing num-
bers of people to handle instrumentation aboard ship ? This does not
take anybody who has a Ph. D. degree, does it? Is there anything
being done as far as what you might call apprenticeship is con-
cerned? I do not know whether that is the term to use but I was
thinking of it in terms of perhaps people on merchant marine ships or
people on fishing vessels or whatnot. It has to be reliable data.

I understand that, but is it not perfectly possible to have some kind
of a program where technicians to do, what we might call the legwork
is concerned, can be trained? Has there been any consideration as

far as the Inter-Agency Committee is concerned along that line?

Mr. Wakelin. Yes; tliere has been, yiv. Oliver. There are train-

ing programs at Woods Hole Oceanographic Institution, at the La-
mont Geological Observatory in Columbia, and at the Scripps Insti-

tution of Oceanography of the University of California, among
others, who are taking students, sometimes seniors in high school but
preferably sophomores and juniors in college, and giving them sum-
mer training at all kinds of jobs either ashore or on oceanograpliic

ships. They are taking as many as they have facilities for now.
We were talking about the Woods Hole people about 3 or 4 weeks

ago. They have three or four times the applications than they have
room for on ships or shore facilities. There is an interest by the
young people in oceanography but there is still a lack of facilities

to take care of them.
Mr. Oli^tr. I am going to take the op]jortunity to put l)efore you

the availability of facilities which could take care of many, m.any
students, perhaps, for this purpose of technical training and handling
instrumentation, and so forth, and whether or not this sort of train-

ing is going to be recognized so far as gi^ants are concerned to

finance their training.

I expect that this may be already being done. Is that correct ?

Mr. Wakelix. It is being done.
Mr. Olrer. Is it your feeling that peihaps the volume of techni-

cians in this rather elementary training should be increased or do
you think we are going along fast enough on this score now ?

Mr. Wakelix. I believe we are going along fast enough on the
technician level.

Mr. Oles-er. In other words, do you not believe that we need to
expand this phase of the program ?
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Ml". Wakelin. Not greatly.

Mr. Oliver, I think that is all I have, Mr. Chairman.
Mr. MiLLEK. Thank you very much, Mr. Secretary. We certainly

appreciate your taking time out from your vei-y busy schedule to

come over here and discuss this with us.

We appreciate the veiy fine mamier in which you have answered
the questions.

May we put this in the re<iord ?

Mr. W^AKELiK. Yes. Why do we not submit it to you. either way.
Mr. IVIiLLER. You may submit it to us for the record, then, without

objection.

(The following was furnished for insertion:)

The Assistant Secretary of the Navy,
Research and Development,

Washington, May 11, 1960.

Hon. George P. Miller,
Chairman, Subcommittee on Oceanography, Committee on Merchant Marine and

Fisheries, House of Representatives, Washington, D.C.

My Dear Mr. Miller : Again may I express my appreciation for being able to

appear this morning before your Subcommittee on Oceanography of the House
Committee on Merchant Marine and Fisheries. For the record, however, I

VFOuld like to clear up two points contained in my answers to questions put to

me by your committee. As they stand now these two items do not give the

proper picture and I would like, by this letter, to set the record straight.

Firstly, in discussing the proposed data center and the participation therein

by the Navy, the Coast and Geodetic Survey, the Bureau of Commercial Fisheries,

the National Science Foundation, and the atomic Energy Conmiission, the desig-

nation of their roles was termed "advisory." As envisioned by the Interagency
Committee on Oceanography and the National Academy of Sciences Committee
on Oceanography and concurred in by each of the agencies involved, the func-
tions of this panel through these participating agencies would be jointly to

finance, administer, and determine the operational policies of the center. These
financial, administrative, and policymaking functions have been planned to

insure the availability of the data for nonmilitary as well as military needs.
The involvement of the panel is thus considerably more than might be con-
strued from the use of the term "advisory," and I beiieve the clarification of this

point will, in itself, answer numerous questions your committee might raise as
to the advisability of physically locating this center at the Navy Hydrographic
Office.

Secondly, to avoid possible confusion, the record should be clear as to the
functions of the proposed oceanographic data center. The center would provide
central storage, processing, and related services for only those data for which
facilities do not already exist. These data consist of observations of the chem-
istry, physics, and biology of the ocean.s. Geophysical data such as gravity,

seismic activity, and geomagnetism for which responsibility is already provided
by law would not be included, nor would such related data as the marine meteoro-
logical information now available at the National Weather Records Center at
Asheville, N.C.. be included. Similarly, the detailed biological flies of the U.S.
National Museum would not be incorporated. However, certain biological
measurements used together with otlier (»ceanographic data in productivity
.studies and which are adaptable to machine processing will be included. Other
oceanographic data will be included when the need arises. The National Oceano-
graphic Data Center would not duplicate any existing center but would keep
apprised of such data collection of use to oceanographers and could i"elay

requests for such information to the proper repository.
Attached hereto is an outline of the membership and the tasks proposed by

the Interagency Committee for the Oceanographic Data Center Panel. Please
note that in section 2f the panel is to recommend to the Interagency Committee
legislation, if needed, to make the data center a valuable asset to the oceano-
graphic community.
The Navy welcomes this opportunity, through the U.S. Navy Hydrographic

Ofl^ce's facilities, to participate in the national program for oceanography.
Sincerely yours,

James H. Wakelin, Jr.
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OCEANOGBAPHIC DaTA CeXTER Pa.VEL

1. Membership has been requested from the following agencies :

Navy : U.S. Navy Hydrographic Office, Office of Naval Research.
Commerce: U.S. Coast and Geodetic Survey. Weather Bureau.
Interior : Bureau of Commercial Fisheries.
National Science Foundation.
Atomic Energy Commission.
Smithsonian Institution : Official observer.
National Academy of Sciences and National Research Council : Official ob-

server.
2. Tasks outlined for the Data Center Panel

:

(a) Prepare for consideration by the Interagency Committee on Oceanography
a charter for the establishment of the National Oceanographic Data Center.

(ft) Consult with the data center administrator (U.S. Navy Hydrographic
Office) on matters concerning personnel and equipment requirements, organiza-
tional structure, fiscal requirements, and the like.

(c) Assist as appropriate in establishing procedures for handling and proc-
essing data within the c-enter.

(d) Establish requirements for format of data submitted and criteria for
accuracy of data. Determine what types of data should be collected by the
center.

(e) Establish means to obtain maximum data from available sources, includ-
ing civilian aLd international sources, on a reasonable time scale.

(/) Determine most reasonable means for individuals or activities to obtain
data on request : establish uniform reimbursable cost basis. Such basi? shall be
in accordance with existing regulations. Review for adequacy existing Federal
regulations pertaining to provision of data to non-Government activities. Rec-
ommend to Interagency Committee on Oceanography legislation, if needed, to

make the data center a valuable asset to the oceanographic community.
(g) Consult with officially recognized and other scientific groups as may be

appropriate in the interests of the National Oceanographic Data Center.
(h) Recommend to the oceanographic community deficiencies in types of data,

area coverages, data collection techniques, etc.

Estimate of Cost of 10-Year National Program in Oceanography Made by
Interagency Committee on Oceanography

NATIONAL OCEANOfiflAPHIC PROaRAM

FISCAL YEARS
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Thank you, Mr. Secretary.

Mr. Wakelin. Thank you.
Mr. Miller. The next man on the list is one whom Ave always

welcome because lie brings us refreshing points of view.

Admiral Hayward.

STATEMENT OF VICE ADM. JOHN T. HAYWAED, TJ.S. NAVY,
DEPUTY CHIEF OF NAVAL OPERATIONS (DEVELOPMENT)

Admiral IIayavard. I have a statement, Mr. Chairman, and in the

interest of time, I will submit it foi" the record unless you want me
to read it.

Mr. Miller. You may submit it for the record and then summar-
ize it, if you care to.

(The statement follows
:

)

Statement op Vice Adm. JoH^^ T. Hayward, U.S. Navy, Deputy Chief of
Naval Operations (Development), on the Necessity for Making World-
wide Ocean Surveys, and the Policy of the Department of the Navy with
Respect to Oceanographic Surveys

Mr. Chairman, it is a privilege to be able to address this committee on a matter
of such importance to the country. I have prepai'ed a written statement which
I would like to present with your permission.

Less than 5 percent of the ocean area is adequately surveyed. The informa-
tion that we have on the rest of the oceans is sparse and relatively inaccurate.
We have considerable need in this country for a greatly increased ocean survey
effort. These surveys should include continuous recording of bottom topog-
raphy, gravity, and magnetic data while the ship is underway and obtaining of
ocean water and bottom samples at intervals on the order of one station every
60 miles. From these surveys we hope to gain information which will be of great
immediate interest to our country. These include

:

1. Better navigational charts and other oceanographic information for use by
our ships and submarines.

2. Improved knowledge of the oceans to assist our antisubmarine warfare
efforts. For instance, ocean surveillance I'equires extensive knowledge of the
shape and character of the ocean basins.

3. Indications of what oil and mineral resources would be available in the
abyssal plains.

4. What effect bottom topography has on satellite orbits.

5. The exact size and shape of the earth through increased gravity data.
6. Improved knowledge of the effects of the earth's magnetic field on various

extraterrestrial phenomena such as the Van Allen radiation belts which are so
important to space flight.

7. A better understanding of ocean processes for location of fish and other
foodstuffs.

S. Best routes for laying transocean cables.
But over and above the practical results we hope to attain through an increased

ocean survey program, there are the as yet unknown results which will come from
our improved knowledge of the oceans. The oceans cover 71 percent of our globe
so that progress in many scientific areas is dependent on what we know of the
oceans. For instance, theories connected with gravity, seismology, sedimenta-
tion, and magnetism will be able to expand enormously. We will be better able
to attack such problems of basic research as the following

:

1. Age of the oceans and the history of our planet.
2. Extent and origin of the abyssal plains.
3. How do oceanic trenches stay free of sedimentation? What processes

form them?
4. Do rift valleys actually exist?
5. Where are fracture zones located and what is their origin?
6. What is the mixing process within the oceans?
To meet the needs of the United States as outlined above, the policy of the

Navy Department is to give full support to a vigorous oceanographic survey
program. We have at present 12 hydrographic-oceanographic survey ships des-
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ignated to perform the bathymetric, oceanographic, and geophysical aspects of

the program. In addition we frequently employ combatant ships for special

tasks, for example, the nuclear submarines Nautilus, Sargo, and Skate in arctic

research.
In recent years the urgent needs for precise surveys by new weapons systems

under development have required a substantial diversion of survey ships to

purely military projects. However, in addition to our survey efforts to satisfy

the requirements of our military programs, the Hydrographic Office has been
able to carry out substantial surveys in little known and hazardous waters that

are of military and commercial importance to the United States and her allies.

The Navy has also contracted through the Office of Naval Research for the

various oceanographic institutions to acquire survey information in conjunction

with their basic research programs. This has been an excellent source of val-

uable oceanographic data. To obtain maximum information from all possible

sources, the Hydrographic Office has requested our Navy and merchant ships to

send in bathymetric and meteorological data which these ships collect as a
matter of routine on their cruises. This is a major source of data for the charts
used by our seamen. The Hydrographic Office's ship routing system is another
effective program and results in a considerable saving of ship steaming time for

ships routed by the system. With increased knowledge of the ocean processes
from our survey efforts, we hope someday to be able to predict many oceano-
graphic conditions on a synoptic basis. This would be of tremendous use to

our fleet.

From the technical viewpoint the ocean survey program recommended by the
National Academy of Science's Committee on Oceanography is feasible and real-

istic. The Navy is eager to support this effort within our capabilities. As a
step in this direction we now are studying the level of support which we can
afford to give to the Indian Ocean Exi>edition, an international group which is

making a survey of the Indian Ocean in 1961-64.
As you can see from the above remarks the Navy is conscious of the needs

for increased ocean surveys. We are now collecting as much data as possible
and plan to continue an even more comprehensive effort as survey ships, per-
sonnel, and funds become available. Thank you.

Adiiiiral Hayward. It is greatly to the point that only 5 percent
of the ocean area is adequately surveyed and that the information we
have is very sparse and inaccurate and we have a considerable need
in this country for greatly increased ocean survey effort.

Now, these problems primarily are problems that we need to meet
to meet the needs of the United States. This is going to cover quite
an effort.

The Navy Department, of course, is going to give full support to a

vigorous oceanographic survey program.
We would be very remiss if we did not.

We have at present 12 hydrographic oceanographic ships designated
to perform recording of bottom topography, gravity, and magnetic
data. We frequently employ combat ships such as the Nautilus and
the Skate in the arctic region with vrhich you are all familiar where
they did considerable work. In discussing the program, I am sure

your questions asked of the Secretaiy, particularly on priority, are
very pertinent but over the years and particularly in recent years, the
Navy has increased its effort and it has been in competition with quite

a few other very important areas, as you know, Mr, Miller.

To give you some idea, and this is just the Navy's spending, since we
started this in 1948 really, I have a total of our expenditures in the
researcli aror.s and it does not incl^ide flassifiod military 7'esearch as

we know it. It started off in 1948 with $160,000 and has gone to in
fiscal 1961, $17,724,000. In the last 10 years, it has increased eleven-
fold. So that, I feel, just as the Secretary does, that if you went just

all out on the oceanographic side some other part of the research and
science program could suffer very much and that we have to be careful.
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This must compete with the other sciences that we have and I feel

that it has competed quite well in the budget and that Admiral Ben-
nett's people have been quite a sparkplug in this whole program.
For instance, the Office of Naval Research has been very interested

in the education and training program.
There are only 600 professional oceanographers in the countiy at

the moment and we know that this is not adequate for what we need-

ONE, has taken the lead in getting some naval officers into the field.

We have 4 of them at Mr. Felly's university, and we have 76 at the
Monterey postgraduate school and some of them are training in

oceanography there.

We have also increased the graduate assistance program.
Mr. Miller. I do not like to interrupt but do you have a formal

course at the postgraduate school ?

Admiral Hai"\vard. Yes, sir. Under the postgraduate school in

meteorology we have a training on oceanogi*aphy. We have an elec-

tive course at the Naval Academy.
These are just general comments. That is not a summary of my

statement but I thought it would be better to make some comments
on the questions that you asked the Secretary, Mr. Miller.

Mr. Meller. The reason I asked is that I get down toward Monterey
when I am home quite frequently and I would like to drop in there
some time.

Admiral Hayw^ard. We would be delighted to have you there. I
am sure that Adm. E. E. Yeomans would be delighted to give you
some idea of what the graduate school does, particularly in meteor-
ology and oceanography.
Mr. Miller. You may proceed. Excuse me. I did not mean to

interrupt.

Admiral Hatward. I have nothing further, Mr. Chairman, unless

you have questions.

Mr. Bauer. Admiral, I have just a few things here.

This TENOC program which is directed from the Chief of Naval
Operations to the distribution list of January 1, 1959, on page 31, and
this has been used in our preceding hearings, points out the necessity
of the Navy surveying certain areas, the Mediterranean, the Sea of
Okhotsk, the Fersian Gulf, the Arabian Sea, and the Arctic Ocean.
Admiral Hayward. Yes, sir.

Mr. Bauer. I assume there are military reasons why the North
Atlantic and Facific should be surveyed also, is that right?
Admiral Hayward. Yes, sir. These are specific areas on which we

need information but the North Atlantic and North Facific are in the
same category, really.

Mr. Bauer. That is what I meant. That being the case, what is the
Navy doing in financing, as I understand, the Indian Ocean joint

survey. Is that a militarily important area ?

Admiral Hayward. Yes, sir; it is.

Mr. Bauer. Who is going to run the survey, the Navy ?

Admiral Hayward. Well, yes. It would be better if the Secretary
answers that because he has been in on it.

Mr. Wakelin. JNIost of the contracts which concern the oceano-
graphic institutions which would be involved in this, Mr. Bauer, are
out of the Office of Naval Research. This includes the Scripps Insti-

tution at La Jolla, the Woods Hole Institution and the Lamont Lab-
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oratory at Coliunbia. While we may have military interest in the

Indian Ocean, it was our considered opinion, on strong recommenda-

tion from civilian oceanographers and civilian scientists in this field

and their willingness to go into a cooperative program with other

countries, such as was done in the IGY, in the interest of promoting

basic research without regard for military infonnation that they

w^ould obtain for us, that we should support a progi-am such as the

Indian Oc^an program over a 4-year period. It would amount to

about 12 percent of our oceanographic research funds per years, we
estimate.

Mr. Bauer. Thank you, Mr. Secretary.

At this time, I would like to put in the record the projects that are

being financed b}- the Office of Naval Eesearch in Oceanography.
Mr. ]MiLLER. Without objection, so ordered.

(The document follows:)
Department of the Navy,

Office of Naval Reseabch,
Washington, D.C., February 9, 1960.

Mr. John M. Drewby,
Chief CounciJ, House of Representatives,
Committee on Merchant Marine and Fisheries, House O^ce Building,
Washington, D.C.

Deak Mr. Drewry : In response to your letter of .January 4, 1960, in which you
request fiscal infonnation eonc-eminff the Office of Xaval Research programs in

oceanography and hydrobiology, we submit the attached material. The funding
levels listed under the biology branch program represent only ONR money ; that
of the geophysics bi'anch represents both OXR money and outside fluids, but
the latter have been indicated as such in the listing.

We hope this information will be of assistance to you. Please do not hesi-

tate to request any additional information.
Sincerely yours,

R. Bennett,
Rear Admiral,, U8N, Chief of Naval Research.

Explanation of the Office of Naval Research Oceanographic Research
Program as Shown in the Following Tables

1. The first four institutions show contracts covering a 3-year period for each.
This is made possible by the use of longevity funds which give these institutions
a monetary buffer amounting to 10 to 20 percent of the total contract This is

renewed each year.
2. In continuing type contracts, a single task description is presented to cover

both 1959 and 1960. In some eases, there may be some slight difference between
the 2 years in the emphasis placed on research work, but this would be minor
and the task description reflects both the ability of the institution and the basic
research requirements of the Navy.

3. There are a fair number of contracts that ONR has with institutions which
are no fund extensions of previous tasks and equipment loan types. These have
not been listed.

A Summary of ONR Oceanographic Contract Program

I. Woods Hole Oceanographic Institution, Woods Hole, Mass. Nonr
2196 ( 00) —Cost-type contract NR 083-004 :

Fiscal year 19.59 (period : Sept. 1, 1958, to Dec. 31, 1961) $800, 000
Fiscal year 1960 (period : Sept. 1, 1959, to Dec. 31, 1962) 1, 400, 000

This task is defined in general terms to permit investigations of all phases of
oceanography. Major emphasis is placed on: (1) description and explanation
of genei-al oceanic circulation. (2) geology and geophysics of marine areas, (3)
development of oceanogi-aphic instruments, (4) wave and tide research, (5)
oceanographic aspects of underwater acoustics and (6) studies from aircraft.
The task represents a basic continuing study of the Atlantic Ocean, its adjacent
waters and boundaries.
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II. Scripps Institution of Oceanography, University of California, La
Jolla, Calif. Nonr 2216 ( 01 ) —Cost-type contract NR 083-005

:

Fiscal year 1959 (period : Nov. 1, 1958, to May 30, 1961) $805, 000
Fiscal year 1960 (period : Nov. 1, 1959, to May 30, 1962) 1, 400, 000

This task is defined in general terms to permit investigation of all phases of
oceanography. Alajor emphasis is placed ou : (1) waves, (2) descriptive ocea-
nography, (3) deep anchored buoys, (4) military applications, (5) deep sea
soundings. (6) shelled micro-organisms in sediments, (7), chemical oceanog-
raphy, (8) geochemistry, (9) large pattern circulation systems, (10) sediment
transport, (11) sediments in shallow water. (12) the geomagnetic field, (13)
instrumentation, (14) general oceanography and (15) supporting activities.

This task is representing the basic continuing study of the Pacific Ocean, its

adjacent waters and boundaries. Past work supported by this contract has been
of inestimable value to the Navy, both in ASW and amphibious operations.

III. University of Washington, Department of Oceanography, Seattle,

Wash. Nonr 477 ( 10) —Cost-type contract NR 08.3-012 :

Fiscal year 1959 (period : Oct 1, 1958, to Oct. 14, 1961) $305, 000
Fiscal year 1960 (period : Oct. 1, 1959, to Oct. 14, 1962) 400, 000

This task supports research on inshore and coastal studies, open sea studies,

physical oceanography which involves theoretical studies in this field (particu-
lar attention is being given to problems arising in the explanation and inter-

pretation of data collected in the observational programs), chemical oceanog-
raphy (attention is being given to geochemical implications as well as to im-
proving analytical and field procedures and methods), biological oceanography,
marine biology, model studies and instrumentation (attention is on salinity
bridge recently developed under this contract and to autonmtic and semiauto-
matic devices for collecting water; measuring water properties and analyzing
collected data.)

IV. Chesapeake Bay Institute, Johns Hopkins University, Baltimore, Md.
Nonr 24S (20)—Cost-type contract, NR 08.3-016 :

Fiscal year 19.59 (period : Sept. 1, 1958, to Aug. 31, 1961) $58, 000
Fiscal year 1960 (period : Sept. 1, 1959, to Aug. 81, 1962) 166, 800

This task conducts research to include studies of the kinematics and dynamics
in coastal plain estuaries ; chemical investigations of inshore and estuarine
environments ; study of extinction of light in estuarine waters ; development
and construction of instruments, and study of spectra of incipient and early
stage gravity waves in inshore waters.

V. Texas Agricultural & Mechanics College, Department of Oceanogra-
phy and Meteorology, College Station, Tex. Nonr 487 (02)—Cost-type
contract NR 083-036

:

Fiscal year 1959 (period: May 1, 19.58) $320,000
Fiscal year 1960 (period: May 1, 1959, to Apr. 30, 1960) 292, 000

The oceanographic research being carried out under this task is part of a
general project designed to furnish pertinent information concerning the various
oceanic areas around our continent. Military applications of this task are
mainly concerned with the buildup of a background of information of the gen-
eral characteristics of the Gulf of Mexico. Pai-t of the task has as its objective,
an exhaustive study of the thermal structure of the upper layers of the oceanic
water and the heat transfer processes operative between the ocean and atmos-
phere. The objective of this study is the development of an ability to forecast
changes in the characteristics of the thermocline, with such thermocline forecast
will come an ability to make realistic forecasts of sonar ranges.

VI. New York University, Department of Meteorology and Oceanogra-
phy, New York, N.Y. NR 285(03)—Cost-type contract NR 083-046:

Fiscal year 1959 (period : Sept. 1, 1958, to Aug. 31, 1959) ^$45, 000
Fiscal year 1960 (period: Sept. 1, 1959, to Aug. 31, 1960) 55,000

iPIus $25,00, MARAD.

Work under this task is directed toward the further development of the theory
of ocean currents and waves, and a study of the problems of anomalous fluctua-
tions of the stratification of the upper water layers. Particular emphasis is

placed on improvement of a complete statistical description of the properties
of real ocean waves.
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VII. Narragansett Marine Laboratory, University of Rhode Island,

Kingston, R.I. Nonr 396(02)—Cost-type contract XR 0S3-054:
Fiscal year 1959 (period: Oct. 1, 1958, to Sept. 30, 1959) $54,000
Fiscal year 1960 (period: Oct. 1, 1959, to Sept. 30, 1960) 40, 530

The problems investigated under this task are twofold in nature. The first

concerns the study of the life cycle of zooplaukton found in the open ocean.
This is facilitated by the cooperation of the U.S. Coast Guard weather ship
program permitting investigations at stations throughout the year. Secondly,
this ta.sk includes an investigation and analysis of all noise producing fish in

the New England area as well as a large number in the tropics. This includes
a physical study of the noise producing mechanisms and a study of reasons
for the noise.

VIII. Marine Laboratory, University of Miami, Miami, Fla. Nonr 840(01)—
Cost-tvpe contract NR 083-060 :

Fiscal year 1959 (period : Oct. 15, 1958, to Oct. 14, 1959) $186, 800
Fiscal year 1960 (period: Oct. 15, 1959, to Oct. 14, 1960) 295,600

The main emphasis in this task is to study the Florida Current, its fluctua-
tions, associated phenomena. In this region of intense oceanic circulation, opera-
tion effectiveness of pro- and anti-submarine equipments vary widely from place
to place and with time. It is the ultimate goal of this task to be able to explain
and predict local changes in the oceanic environments caused by the Florida Cur-
rent and other similar currents.

IX. Oregon State College, School of Science, Corvallis, Oreg. Nonr 1286 (02)—
Cost-type contract NR 083-102 :

Fiscal year 1959 (period: Sept. 1, 1958, to Aug. 31. 1960) $25,000
Fiscal year 1960 (period: Sept. 1, 1959, to Aug. 31, 1960) 319,555

The primary objec-tive of this task is to continue and expand the studies of
descriptive oceanography of the nearshore waters of the Oregon coast. The
temperature distribution along the coast will be studied by use of continuously
recording thermometers along with the conventional bathythermograph and con-
ductivity temperature indicator. The circulation and mixing patterns in Oregon
coastal estuaries will be studied by mathematical and statistical methods plus
enough fieldwork to evaluate the results. The microthermal structure will also

be studied and possible other research with direct ASW potential.

This task also covers the construction and outfitting of a new research ship,

designed specifically to meet the needs of Oceanography Department of Oregon
State College.

X. Office of Naval Research Branch. Boston, Mass., Allot. 67003—Cost-type con-
tract NR 083-122

:

Fiscal year 1959 (period: July 1, 1958, to June 30, 1959) $23,000
Fiscal year 1960 (period : July 1, 1959, to June 30, 1960) 23, 000

This allotment is intended to cover the cost of operating an R4D6R aircraft at
Woods Hole Oceanographic Institution. The aircraft is on bailment contract
from the Bureau of Aeronautics to Woods Hole. The funds will cover specifically

fuel, oil, minor repairs, minor overhaul. Moreover, it will cover the cost of an
initial overhaul which is necessary to put the aircraft in operable condition.

XI. Directorship, Committee for Oceanography, 6 Chemin des Sorbiers, Lausanne
12, Switzerland. Nonr 2976(00)—Cost-type contract NR 083-133:

Fiscal year 1959 (period: June 1, 1959 to, Nov. 30, 1960) $25,000

This contract was designed to cover the personal services of M. J. Piccard in
connection with the research and operation of the bathyscaph Trieste. Since
the Trieste is at the Naval Electronic Laboratory in San Diego, Piccard will
work in cooperation with the scientific and military personnel in planning the
scientific program and in training U.S. naval officers in the operation of the
Trieste.

XII. Directorship, Committee for Oceanography, 6 Chemin des Sor-
biers, Lausanne, Switzerland. Nonr 2635(00)—Cost-type contract
NR 083-133a

:

Fiscal year 1959 (period: July 1, 1958, to June 30, 1959 $61,600
Fiscal year 1960 Not renewed
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This task covers the constnietiou of new deep-sea sphere capable of with-

standing the pressures encountered at the greatest depths in tlie ocean. It

will be interchangeable with the existing sphere on the bathysf.-aph, Trieate,

thus i>ennitting two scientists t*" explore the ocean trendies. Tliis also includes

the cost of additional inside equipment and construction of e<piipment for

testing the new Dlexisrlass windows.

XIII. Navy Purchasing Office, 8 Rathbone Place, London, England.
Allotmeiit 503—Cost-type contract NR 088-183b:

Fiscal year 1959 (period : June 9 to Aug. 31, 1958)
Fiscal year 1900 Not renewed

This allotment is to cover the cost of crating, handling, and other miscel-

laneous charges that will arise in Germany in getting the new sphere shipped to

the United States.

XIV. National Academy of Sciences, 2101 Constitution Ave., Wash-
ington, D.C. Nonr 2300(03)—Cost-type contract NR 083-136:

Fiscal year 1959 (period: Nov. 1, 1958, to Oct. 31, 1959) '$65,500
Fiscal year 1960 (period: Nov. 1, 1959, to Oct. 31, 1960) '77,500

= .$25,500, ONR ; .$20,000, AEC : .$20,000, NSF.
= $27,500, ONR; $20,000, AEC; $20,000, NSF; $5,000, USFWS ; $5,000, USC & GS.

This task provides a national center for oceanography in the United States

where the divei'se problems of the oceans may be brought to a focus. The
Committee on Oceanography is supportt^i jointly by several Government agen-

cies. This group is to be called upon for advice on current oceanographic
problems and, in addition, will provide counseling, planning, and coordination

in long-range oceanographic research programs.

XV. Institute of Geophysics, Univei-sity of Hawaii, Honolulu. Hawaii.
Nonr 2.590(00)—Cost-type contract NR aS3-139:

Fiscal year (period: June 1, 1958, to May 31, 1959) $8, 160
Fi.scal year 19(>0 Not renewetl

This ta.sk is to prepare an atlas of the oceanographic properties collected on the

EQUAPAC Expedition of August-September 1956.

XVI. Commanding officer and Director, U.S. Navy Electronics Labora-
tory, San Diego, Calif. Allotment 953—Cost-typecontract NR
083-140

:

Fiscal year 1959 (period : June 1, 1958, to May 31, 1959) $308, 500^

Fiscal year 1960 (period : July 1, 1959 to June 30, 1960) 500, 000

This task is designed to cover research and oi)erations with the bathyscaph,
Trieste. The program includes the following areas of research: (a) Investiga-

tion of ambient noises and acoustic properties of the deep ocean; (ft) vi.sual

examination of the bottom and selective photography; (e) detennination of the

natural distribution and conditions of bottom dwelling and other deep water
organisms; (d) examination of bottom features which are too large to photo-

graph and too small to observe on fathograms ; (e) placing or inspecting equip-

ment and instrmuents on the bottom; (/) direct reading of ecpiipment in opera-

tion; ig) selecting samples for collection; (/() studying .sjimples and back-

ground of cosmic radiation at great depths; (i) measuring physical and chemical

properties of the water very close to the bottom; {}) study the formation and
occurrence of bottom fonning minerals such as manganese limonite, etc.; (fc)

planting instnunents cm the liottom where it is imperative to know the relative

spacing and orientation of the instruments; (I) investigate the factors for

submarine erosion and deiwsition and transportation of sediments; (m) in-

vestigate submarine canyons, structure of fans at the mouths of canyons, nature
of deep submarine channels, fault scarps, sea mounts, trenches, basins, and other

bottom features which may be discovered as a result of the use of the bathysc-aph.

XV. American Association for the Advancement of Sciences, 1515 Massa-
chusetts Ave., Washington, D.C. Nonr 2737 ((X))—Cost-tyi)e contract

NR 083-140:
Fi.scal year 19.59 (period: July 1, 1958, to .June 30, 1959) $50,000
Fiscal vear 1960 Not renewed
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The AAAS, togethei" with the United Nations Educational, Scientific, and
Cultural Organization, organized and helped sponsor an International Ocean-
ographic Congress which was held at the United Nations Building in New York
from August 30, to September 12, 1959. The Congi-ess was designed to provide
a common meeting ground for all scientists interested in the oceans and thus
covered all possible aspects of oceanography.

XVI. Lament Geological Observatory, Columbia University, Palisades,
N.Y. Nonr 266 ( 48 ) —Cost-type contract NR 083-142 :

Fiscal year 1959 (period: Jan. 1, to Dec. 31, 1958) $570,000
Fiscal year 1960 (period: Jan. 1, 1959, to Dec. 31, 1960) 697,000

The objective of this task is to conduct a program of marine geophysical
studies. Projects under this task include marine gravity investigations, mai"ine
magnetic measurements, marine seismic studies, oceanographie studies, and
submarine geology and photography. These projects will be integrated for

the purpose of obtaining a better understanding of the physical conditions and
processes existing in the oceans and of the origin and structure of the oceanic
basins.

XVII. Woods Hole Oceangrophic Institution, Woods Hole, Mass.
Nonr 2734 (00)—Cost-type contract NR 083-143:

Fiscal year 1959 (period: Oct. 1. 1958, to Sept. 30. 1959) * .'?40, 000
Fiscal year 1960 (period: Oct. 1, 1959, to Sept. 30, 1960) *40, OOO

« One-half, DTMB.
This ta.sk is concerned with the measurement of both the one and two dimen-

sional si^ectrum of natural wind generated waves at a wave tower facility in

Buzzards Bay for a variety of wind velocities. Analyses of these records will be
made and compared with the theoretical work of Neumann and others on
spectrum analyses of wind generated waves. Further application of these re-

sults will be used in determining the ranges of applicability of the Pierson-St.
Denis Theory (»f ship motions in irregular seas.

XVIII. Allan Hancock Foundation, University of Southern California,
Los Angeles, Calif. Nonr 228(07)—Cost-type contract NR 083-144:

Fiscal year 1959 (period: June 1, 19.59, to Nov. 30, 19<J0) .$15,040
Fiscal year 1960

This task involves a debiiled study of the distribution of oxygen in the bot-

tom waters of number of ocean basins off the coast of .southern California. In
addition to oxygen determinations, the temi)erature and salinity will be meas-
ured at each sampling point.

XIX. Global Marine Exploration Co.. 650 South Grand Ave., suite 400,
Los Angeles, Calif. Nonr 2891(00)—Cost plus fixed fee NR 083-145:

Fiscal year 1959 (period: May 1 to Dec. 31, 1959) $45,506
Fiscal year 1960 Not renewed

The objective is to make an engineering study to improve present drilling

techniques for very deep water application and to prove their feasibility.

XX. Hudson Laboratories, Columbia University, Dobbs Ferry, N.Y.
Nonr 271 (35)—Cost-type contract NR 281-001

:

Fiscal year 1959 (period : Sept. 1, 1958, to Aug. 31, 1959) .$547. 000
Fiscal year 1960 (period : Sept. 1, 19-59, to Aug. 31, 1960) 2. 650, 000

The immediate objectives include: (a) Research and sound propagation in

the ocean to determine the characteristics of transmission of low frequencies
of varying conditions of temi>eratures, dept bottom topography, and subbottom
geology; (6) determination of the nature and distribution of ambient noise in

the ocean and of exploitable characteristics of the noise output of submarines

;

(c) investigation of the physical and chemical properties of wafer to discover
techniques for the detection of submarines by nonacoustic methods, including
pressure and turbulence studies, as well as studying submarine wakes in detail

:

(d) investigation of such detection systems, communication systems, and signal
processing techniques as are suggested by theoretical study and experimental
results of (a), (b), and (c) above.

55944—60 1
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XXI. Woods Hole Oceanograpliic Institution, Woods Hole, Mass.
Nonr 1367(00)—Cost-type contract Nli 261-102 :

Fiscal year 1959 (period: Nov. 1, 1958, to Oct. 31, 1959) $1,189,000
Fiscal year 1960 (period: Nov. 1, 1959, to Sept. 30, 1960) 1,150,000

The objective of this task is to continue the investigation of characteristics
of the ocean as they pertain to acoustic transmission. These characteristics

and effects are being studied as a function of location, season and weather
conditions and the frequency, directivity, and power of the transmission signal.

The study includes reverberations, transmission paths, signal sources, improved
methods of data storage and analysis, and interrelation of salinity, temperature,
density, and sound velocity and target effects on acoustic transmissions. Ex-
tension of the explosive echo ranging techniques through use of the directional

characteristics and the signal composition are being studied. Data collection is

conducted primarily from research vessels and is followed by the detailed
analysis and correlation with previously obtained data and reporting of results.

XXII. Savannah Machine & Foundry, Savannah, Ga. (Chain) ;

Mobile Ship Repair Co., Mobile, Ala. {San Carlos). Allotment 501
(MSTS)—Cost-type contract plus fixed fee NR 261-119:
Fiscal year 1959 (period : July 1, 1958, to June 30, 1959) $2, 500, 000
Fiscal year 1960 (period : July 1, 1959, to Jime 30, 1960) 1, 400, 000

In fiscal year 1959 this task provided funds to the Military Sea Transportation
Service for activation, alteration, and operation of the U.S.S. San Carlos (AVP-
51) and the U.S.S. Chain (ARS-20) for use as research ships for Hudson
Laboratories of Columbia University and the Woods Hole Oceanographic Insti-

tution respectively. The San Carlos is now in service as the USNS Josiah
Willard Gibbs T-AGOR-1) and the Chain has been leased to the Woods Hole
Oceanograpliic Instituiion by the JJnreau of Siiii>s.

In fiscal year 1960 the funds cover the cost of operation by MSTS for the
entire year for the Gibbs and to November for the Chain.

XXIII. Sciipps Institution of Oceanography, University of Califor-
nia, La JoUa, Calif. Nonr 2216 (65)/ (10)—Cost-type contract NR
261-115/129

:

Fiscal year 1959 (period: Sept. 1, 1958) $1,000,000
Fiscal year 1960 (period : Oct. 1, 1959, to June 30, 1960) 850, 000

The Marine Physical Laboratory is conducting research on the generation,
transmission, and detection of acoustic and electromagnetic energy in the ocean
and the media bounding it. Their program also includes basic studies in geo-
magnetism, gravity, and other force fields or energy sources in the ocean. In-

dicated naval applications are investigated as they arise and the solution of

Navy problems in these areas undertaken.
In addition, the research program at MPL has, for many years, included basic

research in the field of sonar signal processing has led recently to the extended
application of digital computer techniques to this problem. The objective of this

task is to further research in this highly promising field and to validate theoreti-

cally demonstrated advantages of the concept through sea experiments.
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Mr. Bauer. Admiral, do you think that we are exerting enough
effort in the ocean surveys from the point of view of the military ?

Admiral Hayward. Well, my answer to that would be "No, sir."

We should do more.
Mr. Bauer. How much more ?

Admiral Hayward. Well, to give you an order of magnitude, I
would say at least twice what we are doing now, but you must remem-
ber, sir, that, as I said, once again it has to compete with the rest of
the tasks we have to do.

Mr. Bauer. True.
Admiral Hayward. And this amount of surveying which we are

doing, which is, rouglily, on the militaiy side, $14 million, is what we
felt was the best balance for the program.
Mr. Bauer. The question was leading to whether or not perhaps the

Indian Ocean would dilute our military efforts.

Admiral Hayw^ard. No, sir. Any information you get on these
remote places in the world can aid and assist us from a military point
of view. There is no question in our minds that your temperature,
all of the rest of the information, has some spinoff to the military,

particularly to our operations, weather, everything, so that it is pretty
hard.

This is one of those areas where basic research may give us some
very interesting indications about sonar conditions in the Indian Ocean
which may help us tremendously, so that it is pretty hard to say that
you are not doing it specifically from a militaiy point of view.
We are going to get something out of it, I am sure, and I do not

think it is going to dilute our efforts.

Mr. Bauer. That is all I have.

Mr. Miller. There are some good reasons why the Indian Ocean
should be investigated, are there not, as a place where we can look to

try to solve some of the secrets of the weather and heat transference ?

That is rather iitspoi-tant in the Pacific in time of war, is it not?
Maybe Tiros will give it to us, but in the meantime we have to get it

where we can.

Admiral Hayward. That is correct, Mr. Chairman. It can ^ive us
a lot of information. It is like a lot of research; you are going to

increase your knowledge. And we need this.

Mr. Miller. One of the things which has disturbed me is that when
I was out to Scripps last year, with Mr. Pelly and Mr. Bauer, the
very amiable director showed us a globe which brought out the areas

of the ocean that were blank as far as any type of research is con-

cerned, and if the oceans constitute 71 percent of the earth's areas,

as I see the picture in my mind's eye, there is more than 60 percent
of that 71 percent that we know nothing about.

Admiral Hayward. That is correct. Five percent has been
surveyed.
Mr. Miller. It has been inadequately surveyed, but this other great

portion of it is just a blank. That is the thing that concema me.
Until we begin to scratch tliis can we re.-olve all of the problei-us that
confront us in other parts of the world? I was impressed with the

history of the Cromwell current, for instance, which was hit upon
comparatively recently—I believe within the last decade.

There are a great many implications in that, both in defense and
otherwise.
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Are there currents iii tlie vast reaches of the Pacific that could be
pumping water with the same effect ?

How can we get into these areas even if the data we are getting is

not the refined type of thing that the idealistic scientists want ? Is it

not better to get some rough data on these rather than hold this thing
back, Admiral ?

Admiral Hayavard. Any data is better than none.
Mr. JVItller. I was going to say that I quit engineering when I en-

tered the Army in World War I, so that I hesitate to apply to myself
the title of an old engineer but, as an old engineer, I remember some
of the men who drove the Canadian Northern across the hills and I
knew one of the men who made some of the preliminary reconnais-
sance on that and they did not even know what river basic they were
going to hit on the other side.

Of course, today, you could fly over it and take some pictures and
come back and most likely have laid out this railroad without half
the effort.

Is this not what we are up against in these vast regions of the Pa-
cific and the South Atlantic, that we do not know where the river

basins and mountains are in the bottom of the ocean ?

Admiral Hatavard. All this is true, Mr. Chairman.
Mr. Miller. How can we get at that? This is one of the provoca-

tive things.

We thought that we could, for instance, equip the Savannah with
some instruments and let her, as she plies around the ocean, dig up
some of these things, and that we could put some instruments on some
ships that cross that occasionally which would not give us the bottom
of the deeps by any degree of refinement but they certainly would
have been able to tell us whether there is one there that is 20,000 feet

deep as against 10,000 feet deep.
I think, as an old engineer, we would be very much interested in

that but somehow or other some of our scientists did not think this

was right, that we had to get this information with all its refinements
the first time.

Admiral Hatward. We use a lot of this. All of our ships, as you
know, report to the Hydrographic Office and we go to a lot of out-of-
the-way places.

The depths, temperatures, weather are all processed. This data
is better than none at all.

Mr. IVIiLLER. Certainly.
Admiral Hayavard. It is not the refined scientific work that you do

but you do get weather information. You get a lot from it.

Mr. Miller. It might give you a lead to know where to go out and
look for the other things.

Admiral Hatward. That may very well be. It is amazing that
even on some of the better traveled routes on the North Atlantic and
Pacific there is a lack of information.
Mr. Miller. Mr. Pelly ?

Mr. Pelly. Admiral, I think the record would be helped if you
would indicate your views as to whether we are doing enough in the
field of controlling radiocative contamination and are working out a
solution for the disposal of radioactive waste.
Admiral Hayw^vrd. From my knowledge at the moment, I think we

are, Mr. Pelly. I think that with the Atomic Energy Commission, our
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people, Admiral Rickover's people, that we are controlling it. It is a
veiy long-t^.nn project, as you know. You just cannot say that you
have everything in hand now. You do not know the problems 10 years

from now but I think by being careful as to how you dispose of it now,
Avhat you do witli it, will save you some real nasty problems in the

future.

Mr. Pelly. If the Navy would be more or less in control of all

research on oceanography or dominate it, I am wondering, for example,
if we would do enough basic research in ti'ansfer of radioactivity from
inorganic materials to the actual seawater and its effect on the genetics.

Admiral Hayward. Well, I feel that, with the Atomic Energy Com-
mission as an obseiYer in this ])articular connuittee and following it,

we are very closely allied with those people on anything we do in this

area, and 1 think, in the basic research side, they are primarily inter-

ested in some of this.

As you know, all the way back from the Bikini tests, we have done
work on this particular subject and its effect on fish. You are familiar
with some of those reports, I am sure. That is now 14 years ago, and
we are beginning to get a pretty good record of just what the effects

were.

Mr. Pelly. I noticed, for example, that in Mr. Miller's bill, H.R.
10412, to which other Members have introduced companion bills, that

the Atomic Energy Conmiission is not listed as being one of the agen-
cies that would have a representative on a coordinating committee on
oceanography, and I notice they are mentioned on the Interagency
Conmiittee on Oceanography and I think possibly the record should
indicate an opinion from you as to whether, if C-ongress does legislate

In this matter and does establish a policy, would you not think that

there should be added a permanent member from the Atomic Energy
Commission '(

Admiral Haywakd. Yes, sir; very decidedly I do. They should
have a representative.

Mr. Pp:lly. Well, I notice that in this particular bill and I think we
should have it in mind.
Again, I would like to just conclude because time is short. In your

opinion, are w^e moving in the direction of establishing a nationwide
policy for the development of marine sciences as we are going now or
would you think that maybe it could be better implemented by the

permanent law and statutory oi'ganization 'i

Admiral Hayward. Well, in the 4 years that I have been here, we
have taken tremendous steps and we have gotten good scientific people
interested in this problem, and I think that we will come out with a

national program that will be very excellent. I really do not feel that

a specific law to this will assist it tremendously nor or is really neces-

sary. The time may come when it will be but right at the moment,
I feel, from the start of Admiral Bennett's letter, from the start when
we came to Congress ?> or 4 years ago, that Ave have come a long way.
We had a lot of opposition, as you remember, Mr. Pelly. We had to

sell our own people in the Navy. We had to sell a lot of people in

the Navy. We had to sell a lot of people on this. We have come a
long way. We have gotten MIT interested in working with Woods
Hole. We have increased the educational aspects. We have Dr.
Henderson, the people out at Washington. We have gotten a lot of
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interesting people and I am not siu^e that legislation is really required

now.
Mr. Pelly. Well, I feel that in the infancy of this development,

we do have a crusading spirit.

I do agree that we have some good men and I include the Secretary
and yourself, but I am thinking in terms now of the long-range de-

velopment, and it seems to me that now is the time to set the guide-
lines and establish a policy which will coordinate the program maybe
on a permanent basis better than it would be under the present more
or less flexible arrangement which probably works today but which
might not work tomorrow.
Admiral Hayward. Mr. Pelly, I feel that by the mere fact that we

are up here talking on this subject, we have come a long way. Four
years ago, this would not have happened.

I think if the committee continues each year to go into the details

of the program such as you are doing that you may come to the con-
clusion that you do need legislation. jMy personal opinion today, and
it is my own opinion on it, is that we do not need it at the moment.
The committee, as I say, provides part of the spark to have the

good people we have gotten.

Mr. Miller and the rest of you have helped this. I do not think
that you need legislation now.
Mr. Pelly. I have the impression that some of the scientists in

various fields feel that we are not making enough progress. They are
dissatisfied and it is going to be necessary to come up with legislation

in order to get the results that they would like to see.

Admiral Hayward. But, Mr. Pelly, we have a lot of people—and
I am sure the Secretary will back me on this—that live in their own
particular, let me say, discipline and do not have to balance the over-
all program. You may then wind up with legislation for not only
oceanography but meteorology. There is no end to this, and at the
moment there is a lot of confusion in the picture, too, in the fisheries

side, the minerals side, a lot of the things, and just the pure research
side, so that I do not think that you could really make a piece of
legislation that would not require some changing and it might confuse
the issue more than anything.

I do not agi-ee that they need it to get the spark behind it because
everybody that has been mixed up in it, Dr. Kistiakowsky, Dr. Wake-
lin, we have come a long way, as I say, in 4 years. Just look back 4
years and you will see it.

I know Mr. Miller knows this.

Mr. Pelly. Thank you.
Mr. Miller. I know that this connnittee, beginning at the beginning

of this session, knew nothing about oceanogi-aphy. I do not know
\yhether we know anything about it now. I think we are getting a
liberal education.

Mr. Lennon, any questions?
Mr. Lenxon. I was interested in the comment as to the opposition

of those in tlie Navy which you have been able to overcome in the
last 3 years. Why would anybody in Navy be opposed to the scien-
tific study of the oceans? That is an oversimplified question.
Admiral PIayward. No, sir. For the same reason that the scien-

tists come to Mr, Pelly to pass legislation on oceanography. The
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man who is building the missile sees the money going to oceanography,
and he says, "I want bullets in the locker." It is the same thing that
we get in the field. He would be wrong if he did not push his program.
This is what you will always have, the way the program is put

together and it is diverse. He would be wrong if he was not enthu-
siastic. It would be just as wrong if the oceanographer did not fight

for his program.
Admiral Burke himself approved and went along with the TENOC

program. To get that program approved by the Chief of Naval
Operations was a tremendous step forward and Admiral Bennett
deserves tremendous credit on that, and it was a long, hard pull for
him, I know.
Mr. Lennon. I was thinking of the possibility that if the data

center is lodged in a bureau of the Navy that you might still have the
opposition of the Department of Defense to what it ultimately deter-

mined to be a purely civilian agency.
I was interested, too, in the Secretary's last statement that it al-

ways, and I quote, "is in competition with ships of the line."

Your statement to the effect that you had to overcome in the Navy
itself an opposition to this type of program plus the Secretary's
concluding remarks that always we have to consider in competition
with ships of the line are the two most significant statements that
have been made here today and lead me decidedly to the conclusion
that seems to be in the mind of the gentleman from Washington, Mr.
Pelly, that maybe we ought to consider very seriously the question of
establishing this agency by an act of the Congi-ess.

I do not suppose that the Department of Defense had too much
enthusiasm about the establishment of the National Science and As-
tronautics Committee.
Most of the information that I had from members of the Depart-

ment of Defense felt that it ought to be kept in the Army or Navy
or Air Force but we finally did meet that issue, rightly or wrongly.
We do not know.

Tliat is all I have.
Admiral Hatward. Mr. Lennon, in answer to your question, first

there were a lot of us that went right along with the committee and
so testified, but the Hydrographic Office right today has 70 percent
of all the data that you refer to. When I said "opposition," the Hy-
drographic Office is de}^endent in the Navy on everything that this

outfit puts out. Actually, the way the research and development
budget is made up, everything is in competition, and Mr. Wakelin
mentioned the ships of the line. Tliat is true, too, but 1 do not see

how you can change this and you should not.

I think oceanography has done real v,'ell in my 4 years here and I
will let the Secretary answer anything further on that particular

phase.
Mr. Lexxon. Well, <lie U.S. Coast and Geodetic Survey is charged

with a statutory responsibility of compiling data in at least three
categories that were mentioned a few minutes ago, is that not so, all

of which would contribute to this overall picture? If that is done
by statute, you would certainly have to amend that statute to transfer
that authority over to the Hydrographic Office in the Navy Depart-
ment. Would you not have to do that ?
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Admiral Hayward. Well, the statutoiy responsibilities you are

referring to are the geology, the seismic, and the magnetic.

Mr, Lennon. Yes. Would that not be included in an overall pic-

ture of a data center at the Naval Hydrographic Office.

Admiral Hayward. I am no lawyer, but most of that would relate

really to land measurements. We also understand the law gives the
Navy basic responsibility for oceanography. For instance the mag-
netic fields and measurements in the far reaches of the ocean are all

done by the Navy.
Mr. Lennon. That is statutory, likewise ?

Admiral Hayward. That is what I believe
;
yes, sir.

Mr. Lennon. I do not know.
Admiral ITay^v.\rd. As I say, I am net a lawyer.

Mr. Lennon. Thank you. Admiral.
Mr. Miller. Mi: Curtin?
Mr. CuRTiN. I have a question.

Admiral, I presume that there is some distinction between the

publicity given the findings of, for example, the U.S. Coast and
Geodetic Survey as against those made by the military, is there not?
Youi-s are more classified than those made by the purely civilian

agencies.

Admiral PlAmvARD. Well, some of them are, not all of them. You
can buy a card and get a lot of information. We have specific classi-

fied projects, though, where we want to find out about a certain place
or area for specific information and this may be a classified project,

yes.

Mr. CuRTiN. Then there would be no problems if these were all put
together in one committee ?

Admiral Hay^vard. No, sir. There is no problem with this.

Mr. Olr'er. I have just one question, Mr. Chiiirman.

Admiral, I have been listening to your observations here with a

great deal of interest and I think I have gained the impression from
what 3'ou have said that you are satisfied with the progress which we
are making in our grogram of oceanography, is that correct ?

Admiral Hayward. Well, let me put it this way. I am pleased. I

am never satisfied. If I ever get satisfied with a program my boss

will probal)ly fire me. But out of the balance of what we have had
to put together in the research and development area, I think oceanog-
raphy has made considerable progress and I am pleased with the

amount of progi'ess it has made.
Mr. Oliver. I am sure that we all feel pleased about the progTess

you have made. However, I am wondering, in the face of this matter
that I referred to wlien I was discussing witli the Secretary, the
Soviet activity in this field, do you, Iniowing what you do about what
the Soviet program is, feel that time is runnijig in our favor in this

matter of oceanogTaphic research and your program relating thereto?

Admiral Hayavard. Well, my personal feeling, and I refer it to

the whole research and development program, is that time is not in

our favor, that while we stand today in a very good position the
momentum of the Soviet program is such that if we do not do some-
thing and increase the rate, our position will change. The rate has
increased but I am sure my previous testimony has made quite plain
that I am not happy with it.
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Mr. Olivkr. What I am concerned witli, Admiral, is whether the

rate of our momentum is fast enough in the face of what I consider

to be an ever-increasing challenge and, therefore, I cannot feel too

happy about moderate etforts. This is only a matter of my own ob-

servation.

You do not have to comment on it.

Mr. Miller. Thank you very much, Admiral. We are always
happy to see you here.

Thank you again, Mr. Secretary.

Mr. Bauer. With the Chairman's permission, I sliould like to insert

in the record the various statistics of oceanographic ships funded by
the Office of Naval Research and supplied at your stall's request.

Mr. Miller. It is so ordered.

(The document follows:)

Oceanographic Research Ships of Institutions Under Contract to the
Office of Naval Research

The accompanyiug tables list the research ships of civilian institutions and
present some facts and figures concerning each one.

The items concerning cost of operation and days at sea deserve a brief
discussion

:

The cost of operation is calculated from the annual cost divided by the number
of days at sea. Although this yields a high daily operating cost because it in-

cludes cost of crews during time in port and all cost of maintenance, it is

realistic in that it actually represents the cost charged to the contract for a
day's operation at sea.

The number of days at sea is limited by maintenance periods, loading time,,

weather, and funds. Ships such as Vema, Horizon, and Baird are able to

log more days at sea because they make long expeditions uninterrupted by load-
ing time. As the size of the ship becomes smaller, it makes a wider variety
shorter trips, using more days at the dock being reinstrumented, thereby giving
less days at sea. Finally, with very small ships, the weather becomes a serious
factor in determining the days at sea.

Woods Hole Oceanofjraphic Institution, Woods Hole, Mass.

Chain—Converted ARS ; constructed, 1944; length, 215 feet; beam, 41 feet;

scientists, 28 ; crew, 33 ; displacement, 3,000 tons ; range, 10,000 miles. Outfitted

for all types of oceanographic research. In lO")!), the Chain spent 210 days at

sea. Operating cost was .$2,000 per day, the Navy supported 100 percent of the
1959 cost of operation. Presently in a Boston shipyard for minor alterations,

the ship leaves January 10 for 2 months' work in the Romanch Trench. This is

owned by the Navy and leased to Woods Hole. Operational control is in the

Office of Naval Research.
Atlantis—Ketch, specifically designed for research ; constructed. 1931 ; length,

142 feet; beam, 2iS feet; scientists, 9; crew, 19; displacement, 298 tons; range,

4,000 nules. Outfitted for all types of oceanographic research. In 1959, the
Atlantic spent 256 days at sea. Operating cost was $1,000 per day, 50 percent
Navy support. Presently operating in the Caribbean.

Cratvford—Standard cutter; length, 125 feet; beam, 25 feet; scientists, 9;
crew, 17 ; displacement, 280 tons ; range, 6,000 miles. Outfitted to do most
oceanographic research. In 1959, the Crawford spent 103 days at sea. Oper-
ating cost was $1,000 a day, 75 percent Navy support. Presently at Woods
Hole, departs January 15 for 2 months' work in the vicinity of Virgin Islands.

Bear—Coastal freighter ; constructed, 1941 ; length, 100 feet ; beam, 22 feet

;

scienti.sts. 10 ; crew, 14 ; displacement, 200 tons ; range, 2,500 miles. Outfitted
for oceanographic research along the coast with limited offshore capabilities.

In 19.59, the Bear spent 139 days at sea. Operating cost was $800 per day, 25
percent Navy support.

Aries—Yacht, given to Woods Hole by pnvate donor, converted for limited

oceanographic research at sea. In 1959, the Aries spent 211 days working out
of P.eriiiuda during which 130 days were spent at sea- No Navy support for

operation.
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Scripps Institution of Oceanography, La Jolla, Calif.

Snatch—Converted ARS ; constructed, 1944 ; length, 215 feet ; beam, 41 feet

;

scientists, 28 ; crew, 30 ; displacement, 2,000 tons ; range, 10,000 miles. The
Snatch is presently iindergoing conversion to a research ship. Funds have been
supplied by the Navy. Work should be complete by May 1 after which Snatch
will make a 2-month shakedown and scientific expedition around the Hawaiian
Islands. The ship will be Navy owned, lea.sed to Scripps with operational con-
trol in the OflSce of Naval Research.
Baird and Horizon—Both are converted ATA's; constructed, 1944; length,

143 feet; beam, 33 feet; scientists, IS; crew, 17; displacement, 50.j tons; Baird
range, 18,000 miles ; Horizon range, 15,000 miles. Both are outfitted to do all

types of oeeanographic research. The yearly average time spent at sea over the
3 fiscal years 1957-59 was 237 days for the Baird, and 238 for the Horizon. Oper-
ating cost is $1,000 per day per ship and Navy support was 50 percent for each
ship in fiscal year 1959. Both ships are presently in port for regular maintenance.
Both will be working out of San Diego on short cruises (1 week to 1 month) for

the next several months.
Paolina-T—Purse seiner ; constructed, 1948 ; length, 80 feet ; beam, 22 feet

;

scientists, 5 ; crew, 7 ; displacement. 111 tons ; range, 3,500 miles. Outfitted for

most types of oeeanographic research. The yearly average time spent at sea
over the three fiscal years 1957-59 was 171 days. Operating cost is $500 per
day, and 100 percent Navy support in 1959. This ship operates locally out of

San Diego for MPL of Scripps. Title remains in the Navy, the ship is leased to

Scripps.
Orca—USCG patrol vessel ; length, 100 feet ; scientists, 6 ; crew, 8 ; displace-

mesnt, 200 tons. Outfitted for most types oeeanographic research. The yearly
average time spent at sea during fiscal years 1957-59 was 175 days. Operating
cost is $500 per day, 25 percent Navy support in 1959. For the most part this

ship is used in the local marine life research program covering the oceans off

the west coast between San Francisco and the middle of Baja California.

Stranger—A converted yacht ; 300 displacement tons. The yearly average time
at sea during fiscal years 1957-59 was 224 days. Operating cost is $800 per

day. The Stranger has been in Thailand since September 1959. It will spend
at least 2 years in that area as a part of a UNESCO marine assistance program.

Lamont Geological Olyservatory, Palisades, N.Y.

Vema—Auxiliary schooner ; constructed, 1923 ; length, 202 feet ; beam, 33 feet

;

scientists, 15 ; crew, 17 ; displacement, 533 tons ; range, 4.000 miles. Outfitted for

all types of oeeanographic research. In 19.59, the Vema spent 278 days at sea.

Operating cost is $1,000 per day, 65 percent Navy support. At present, the ship

is in the region of Australia on an expedition which will circle Antarctica.

Agricultural d Mechanical College of Texas, College Station, Tex.

Hidalgo—Converted PCS ; constructed, 1944 ; length, 136 feet ; beam, 28 feet

;

scientists. 8 ; crew, 12 ; gross, 245 tons ; range, 2,000 miles. Outfitted for most
types oeeanographic research. In 1959, the Hidalgo spent 160 days at sea.

Operating cost was $650 per day, 60 percent Navy support. The ship is presently

in home port at Galveston, Tex. She operates primarily in the Gulf of Mexico
on trips, exceeding 3 weeks.

University of Washington, Seattle, Wash.

Brown Bear—Converted FS ; constructed, 1934 ; length, 114 feet ; beam, 27
feet : scientists, 22 ; crew, 10 ; displacement, 270 tons ; range, 2,600 miles. Out-
fitted for all types of oeeanographic research. In 1959. the Brown Bear spent
131 days at sea. Operating cost was $700 per day, 53 percent Navy support.

The ship performs research off the coast of Washington, in the Gulf of Alaska,
and in the Bering Sea. Title to the ship is held by the Navy.

Marine Laboratory , University of Miami, Miami, Fla.

Gerda—North Sea trawler ; constructed, 1949 ; length, 75 feet ; beam, 21 feet

;

scientists, 7 ; crew, 4 ; displacement, 75 tons ; range, 3,000 miles. Outfitted for

biological studies along the Florida coast, physical oeeanographic studies of the
Florida current and some si^ecial studies in the West Indies. In 19.59, the
Gerda spent 210 days at sea. Operating cost was $500 per day, 65 percent
Navy support. Presently, the ship is in Miami.
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Chesapeake Bay Institute, Johns Hopkins University, Baltimore, Md.
Maury—Oceanographic research vessel ; constructed, 1950 ; length, 58 feet ;

beam, 15 feet ; scientists, 4 ; crew, 4 ; displacement, 34 tons ; range, 300 miles.

Outfitted for oceanographic research in bays and estuaries. In 1959, the Maury
spent 133 days performing work in Chesapeake Bay. Operating cost is $250
per day, 50 percent Navy support.

'Narragansett Marine Laboratory, University of Rhode Island, Kingston, R.I.

Billy—A small 40-f()ot boat used for limited research within Narragansett
Bay. In 1959 the l>nit spent 152 days at work on the bay. In addition, per-
sonnel from the Narragansett Marine Laboratory spent 30 days, during 1959,
performing oceanographic research from U.S. Navy destroyers in the open ocean.

Hudson Laboratories, Columbia University, Dobbs Ferry, N.Y.

Josiah Gibbs—Converted AVP ; construction, World War II : length, 310
feet ; beam, 41 feet ; scientists, 30 ; crew, 48 ; displacement, 2,750 tons. Out-
fitted for all types of oceanographic research. In 1959, the Gibbs spent 212
days at sea. Operating costs were $2,150 per day, 100 percent Navy support.

Mr. Miller. Admiral Pierce, you were next on the list. If you
do not mind coming; up on another day, maybe we can get through
with a part of this thing and take all of your testimony at once.

Maj. Gen. W. K. Wilson, Jr., president of the Beach Erosion Board.

STATEMENT OF MAJ. GEN. W. K. WILSON, JK., PRESIDENT, BEACH
EROSION BOARD; ACCOMPANIED BY JOSEPH M. CALDWELL,
CHIEF, RESEARCH DIVISION, BEACH EROSION BOARD, CORPS OF
ENGINEERS, U.S. ARMY

General Wilson. Thank you, Mr. Chairman. I am a little out-

numbered here this morning.
Mr. Chairman, I am Maj. Gen. W. K. Wilson, Jr. I am Deputy

Chief of Engineers for Construction and in that position I am also

president of our Beach Erosion Board.
I have with me, Mr. Caldwell, who is in the permanent staff of our

Beach Erosion Board.
I feel somewhat like I am standing on the beach just getting my

feet wet while these depths are being explored and, as a matter of
fact, our whole problem could be called either a fringe problem or
a fringe benefit.

Our basic concern is to bring into the program on oceanographic
research the fact that the nearest shore is a portion of it and the basic

scientific information on the nearest shore is almost in the same
category as we have been hearing.

The amount of information we have is very limited.

I would like to point out just briefly why the Army, as such, is con-

cerned. You no doubt are aware that the civil works mission of the

Corps of Engineers consists of three major fmictions: the improve-
ment and maintenance of navigable waterways, first authorized in

1924; flood control and related water resource development, author-

ized on a national basis in 1927; and beach erosion control measuMes
in 1930. In addition to these three functions—that is, navigation,

flood control, and beach erosion control—Congress in 1955 handed the

Corps of Engineers responsibility for developing hurricane protection

measures along our seacoast.

From the above, it is seen that the Corps of Engmeers is vitally in-

terested in inshore physical oceanography, as it furnishes the scientific

basis of design of our navigation improvements at coastal inlets and
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estuaries, our studies for the prevention of beach erosion, and our de-

velopment of protection against hurricanes.

"\yiiile for many years no funds or authority existed to extend our
investigations beyond tlie immediate region of our costal engineering

works we have consistently been aware of the need for oceanographic

research and have endeavored to keep technically abreast of scientific

progress in tliis field.

The classic work of Gaillard, first published in 1904: under the title

"Wave Action in Eelation to Engineering Structures," is a good ex-

ample of the manner in which scientific knowledge currently available,

plus a limited amount of experimental observation in nature, can be

applied to practical engineering. Colonel Gaillard was a captain in

the Corps of Engineers at that time and this publication was the

standard treatise on shore structure design in this country for 30

years or more.
In Captain Gaillard's time, the improvement of navigation condi-

tions at inlets and estuaries was the sole factor which directed the

corps' attention to mshore shallow-water oceanography.

In the last 60 years, this phase of the corps' civil works program has
become vastly more complex as the draft and tonnage of the vessels

has greatly increased, thereby necessitating entrance channels up to

15 or 50 feet in depth, as opposed to 20 and 25 feet in 1900. Whereas
60 yeai-s ago many inlets and estuaries leading to our ports had natural

depths over the bars and shoals which were sufficient to float our ocean

vessels, today we find hardly a single one of our ports which does not

require a costly, although economically justified, maintenance dredg-

ing program. We have had to upset nature's normal balance by cre-

atmg navigation channels much deeper than the natural channel.

I will mention four of these channels serving our ocean ports.

Average cost per year for past 10 years {new work and maintenance, 19^9-58)

New York Harbor complex, 45 feet $.3,000,000

Delaware River to Philadelphia, 40 feet 5,400,000
Savannah River to Savannah, 36 feet 1, 3(X), 000
Galveston Bay complex, 40 feet 1,200,000

In these particular harbors we are spending annually $3 million

on that part of the channel in New York; $5.4 million on the Dela-

ware River; $1.3 million on the Savannah River; and $1.2 million

on Galveston Bay.
These are just 4 of some 150 channels serving our larger ocean

ports, plus another 100 channels serving our Great Lakes ports where
the problems of shoaling are similar to those of our ocean ports.

The bad actors in these shoaling problems are the ocean waves, the

tides and tidal currents, and the salt water currents that intrude into

our estuaries due to the greater density of the ocean water.

Our interest in these ocean waves and currents was further in-

creased by the addition of beach erosion control responsibilities and
hurricane protection responsibilities.

We started research in this form of oceanography in 1946. Over
the past 10 years we have been able to devote some $300,000 per
year to research in shallow-water oceanography.
Although this enables such research to be carried out, it has not

permitted extensive observations and studies in nature which are

needed for long-range solutions.
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Since the members of our staff acquainted your committee with the
activities of our committee in February, I will not go into that,

but we strongly support an accelerated program of nationally sup-
ported oceanograpliic research. We should like to see an appropriate
proportion of the total eii'ort applied in the physical held, and more
particularly in the interaction of sea and land in the nearshore zone.

We would hope to participate in such a program when and if it is

undertaken, and to contribute to the extent of our technical resources

to its successful accomplishment.
Once again, we are on very much of a fringe, however, in the major

problem.
Mr. Miller. Mr. Bauer?
Mr. Bauer. General, I understand that the Navy's position on the

bill that Congressman Pelly put in, talking for DOD, is that, if

Mr. Felly's bill goes through, you would have an enlarged area of
operations up to the 50-fathom curve in the tidal situation, and so on.

You are familiar with that position, are you?
General Wilson. Yes, sir; we are.

Mr. Miller. Mr. Pelly?
Mr. Pelly. I have no questions.

Mr. Miller. Mr. Lennon ?

Mr. Lennon. Mr. Chairman, the gentleman may be on the fringe

area but I had the pleasure last fall of going with him and other mem-
bers of the Beach Erosion Board to visit some of our coastline in

North Carolina and a particular inlet, Masonboro Inlet, General, you
remember where there was a great deal of injury with respect to wave
action along the shore causing the erosion particularly in that area

of North Carolina that was hit by four hurricanes in the course of
the 1 month. I know that he is cognizant and has a great knowledge
of tliis problem.

I am delighted tliat he is here.

General Wilson. Thank you, Mr. Chairman.
Mr. Miller. Mr. Curtin ?

Mr. Curtin. I liave no questions .

Mr. Miller. General, I feel that yours may be a fringe area but that

most of the work we are doing in tliis field is sort of fringe work at

the present time.

To me, it is quite important in the solution of many of these prob-
lems. Many of the facets of this work you are doing are going to be
quite important.

General Wilson. Mr. Chainnan, as we become more, shall I say,

civilized and mature in the country, we have taken lots of steps which
are serving to attack these beaches even more than lias been done in

the past.

One of them mentioned here is digging these channels. Tlie sand
moves along the beaches and across the inlets constantly. We open up
and maintian a deep channel over the rough, outer bar by hopper
dredge and dump the dredged sand at sea. Though in most cases this

is the only effective method presently available to us, it removes the

sand fr-om the shore zone and, in effect, denies this sand to the beaclies.

As you are aware, people in the United States are actually trucking
sands from inland to put on tlieir beaches because this is the first line

of defense against storms, hurricanes, and things of that kind.
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Now, for instance, in your own State, in order to reduce floods and
erosion we are practically paving Los Angeles County and we are

automaltically, by so doing, stopping sand from reaching the beaches

in that vicinity, and so we are building for ourselves a problem right

there in the Los Angeles area.

We do not know enough now and did not have enough data to

solve some of these things.

Mr. Miller. I only wish to say, coming from another area of the

State, that after we get east of the Rocky Mountains we are always
very careful in discussing what takes place in California. We become
superzealous of one another's position, you see.

General Wilsox. Well, sir, you have some problems up in your area,

too.

Mr. Miller. I was going to say that if you could find some way of

taking some of the silt that is clogging up part of San Francisco Bay
and giving it to them in southern California, we would be very happy
to make the transfer.

General Wilson. I might tell you that I got caught in studying that

problem when I was a student at the University of California by Dean
Emeritus O'Brien, who is now on our Board, and I remind him of how
he got me into that thesis.

Mr. Miller. I want to thank you for coming, General.

I want you to know that we on this committee realize that yours is

the area in which the ocean and the land join physically and biologi-

cally and everything else this is a very important study.

General Wilson. Thank you, sir.

Mr. Miller. I want to thank you for being here.

It is just about 12. We will be having a quorum call in a very few
minutes so that, without objection, we will adjourn until 10 o'clock

Thursday morning.
(Whereupon, at 12 noon, the committee adjourned, to reconvene at

10 a.m., Thursday, May 19, 1960.)

55944—60-
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THURSDAY, MAY 19, 1960

House of Representativis,
Special Subcommittee on Oceanography of the

Committee on IVIerchant Marine and Fisheries,
Washington, D.G.

The subcommittee met at 10 a.m., pursuant to adjournment, in room
219, Old House Office Building. Hon. George P. Miller (chairman
of the subcommittee) presiding.

Present : Representatives Miller, Dingell, Oliver, Flynn, Pelly and
Curtin.

Staff members present: John H. Drewry, counsel; Paul S. Bauer,
special consultant to subcommittee, and Frances Still, assistant clerk.

Mr. Miller. The committee will come to order.

The first witness this morning will be Rear Adm. Charles Pierce.

Thank you, Admiral, for allowing me to bring you in this morn-
ing before the subcommittee.
Admiral Pierce is Assistant Director of the Coast and Geodetic

Survey, and will be assisted by Dr. Harris B. Stewart, of the Survey,
who is coauthor of the interesting recent paper on "Near Shore Ocean
Currents off San Diego, Calif."

Admiral Pierce will be followed by Adm. James A. Hirshfield,
Acting Commandant of the U.S. Coast Guard, and then we will hear
from Dr. Preston E. Cloud, of the Geological Survey, and finally a
presentation will be made by Mr. F. J. Agnich, vice president of the
Geoscience and Instrumentation Division of Texas Instruments, Inc.

STATEMENT OF REAR ADM. CHARLES PIERCE, ASSISTANT DIREC-

TOR, TI.S. COAST AND GEODETIC SURVEY; ACCOMPANIED BY DR.

HARRIS B. STEWART, JR., CHIEF OCEANOGRAPHER, U.S. COAST
AND GEODETIC SURVEY

Admiral Pierce. I have a brief statement on what activities we
conducted recently plus what our plans are in the future.

Would you care to have me read it ?

Mr. Miller. I think it would be well to have you read it. Admiral.
Admiral Pierce. Mr. Chairman and members of the subcommittee,

I appreciate this opportunity to appear before you to testify regarding
the bills you are considering for the purpose of developing a pro-
gram in the field of oceanography and to tell you something of the
role of the Coast and Geodetic Survey in contributing to increased
understanding of the many unknowns still locked in the depths of our
great oceans. Unfortunately, Admiral Karo, because of a conflicting
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engagement, is unable to appear today. He asked me to express his

regrets and to assure you of his desire to provide whatever informa-
tion this committee might consider necessary to carry out its responsi-

bilities.

With me is Dr. Harris B. Stewart, Jr., chief oceanographer of the
Coast and Geodetic Survey. Dr. Stewart is in direct charge of our
program in oceanography and has recently returned from the sig-

nificant oceanographic voyage of the ocean survey ship Explorer. He
is prepared to tell you of some of the important knowledge gained as

a result of this voyage as well as other operations conducted in his

area of responsibility.

Five bills are being considered by your subconmiittee, The first

of these, H.R. 9361, proposes a broad enactment to set up a compre-
hensive 10-year program of oceanographic research along the lines

proposed by the Committee on Oceanography of the National Academy
of Sciences. Three identical bills, H.E. 10412, H.R. 10581, and H.R.
10586, propose the creation of a committee to assure coordination of

the efforts of the various agencies of the executive branch concerned
with aspects of oceanographic surveys. The fifth bill, H.R. 12018
proposes that the Secretary of Commerce be authorized to establish

within the Coast and Geodetic Survey a National Oceanographic Data
Center and a National Instrumentation Test and Calibration Center.

Our views as to the advisability of the enactment of these bills and
detailed comments on the specific bills have been included in reports

which the Secretary of Commerce is transmitting to the committee.
I ask that these reports be included in the record of thevSe hearings
when they are received.

Mr. Miller. Without objection, that may be done.

(The reports follow
:)

The Secretary of Commerce,
Washington, B.C., May 17, 1960.

Hon. Herbert C. Bonner,
Chairman, Committee on Merchant Marine and Fisheries,
House of Representatives, Washington, B.C.

Dear Mr. Chairman : This is in reply to your request of February 18, 1960,
for the views of the Department of Commerce with i-espect to H.R. 10412, a bill

to establish a public policy with I'espect to oceanographic surveys, and to provide
for coordination of the eiforts of Federal agencies with respect to oceanographic
surveys.
Although the Department is in agreement as to the principle enunciated in the

bill, it does not recommend favorable consideration for the reasons hereinafter
stated.

The bill would proclaim a public policy with respect to oceanographic surveys,
and would establish, by statutory authority, a Coordinating Committee on Ocean-
ographic Surveys composed of representatives from agencies of the various de-
partments of the Federal Government which have a major interest in oceanog-
raphic surveys.

This committee would be authorized and directed to coordinate the efforts of
the represented agencies in carrying out their individual responsibilities with
respect to the collection, preparation, and dissemination of oceanographic data.
The bill also provides for an annual report to the President and Congress of

the committee's activities during the year, including recommendations as to

necessary legislation.

The Department recognizes that the oceanographic program necessary in the
national interest is far too large and complex to be undertaken by any single
agency. Coordination of the functions and operations of the interested agencies
is essential to avoid duplication of effort and to plan the overall program so as
to produce the maximum accomplishment.
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However, a coordinating body already exists in the Federal Council for Science

and Technology, and its recently established subcommittee is known as the

"Interagency Committee on Oceanography."
The Federal Council for Science and Technology was established on March

13, 1959, by Executive Order 10807. The Council is composed of policy making
officials of the various departments and agencies of the Federal Government
having responsibilities in the field of science and technology.

The Council's principal function is to consider problems and developments in

the fields of science and technology and related activities affecting more than
one Federal agency or concerning the overall advancement of the Nation's science

and technology, and to recommend policies and other measures (1) to provide
more effective planning and administration of Federal scientific and technological

programs. (2) to identify research needs including areas of research requiring

additional emphasis, (3) to achieve more effective utilization of the scientific and
technological resources and facilities of Federal agencies, including the elimi-

nation of unnecessary duplication, and (4) to further international cooperation

in science and technology.
In keeping with this function, the Federal Council established on March 3,

1960, as a permanent subcommittee, the Interagency Committee on Oceanography.
This Committee is composed of representatives of Federal agencies having a vital

interest in the field of oceanography. The composition and general purpose of

this subcommittee is, for all practical purposes, identical to that suggested in

H.R. 10412.

It is the Department's view that the establishment of a coordinating body, as
proposed in H.R. 10412, would be a duplication of an already existing and func-
tioning committee and is not required, therefore, in the coordination of policies

and programs in the important field of oceanographic science.

For the above reasons, the Department recommends against enactment of H.R.
10412.
We have been advised by the Bureau of the Budget that there would be no

objection to the submission of this report to your committee.
Sincerely yours,

Phiup a. Rat,
Undersecretary of Commerce.

Admii'al Pierce. "We are in full accord Tvith the purposes sought to

be served by these legislative proposals. Oceauoofraphy requires the

skill and kno^vledge of scientists trained in a variety of specialized

disciplines. Our work in this field calls for the cordinated utilization

of the organization and facilities of a number of Govennnent agencies.

In view of these needs, the Federal Council for Science and Tech-
nology^, early this year, set up an Interagency Committee on Oceanog-
raphy. Dr. Wakelin of the Navy Department is chairman and
Admiral Karo represents the Department of Commerce on this Com-
mittee. Either Admiral Karo or I have attended each of the meet-
ings held by the Committee to date.

It is our purpose, and i\\Q purpose of the other members of the
Committee, to see to it that a well-coordinated program of research and
systematic survey in oceanography to meet our national needs is

carried out. This Committee operates at the highest levels among
the agencies having an interest in the development of knowledge about
the oceans and facilities for carrying out the work needed to be done
to achieve this purpose. In the Interagency Committee on Oceanog-
raphy we have a suitable apparatus for assuring the best utilization
of Government facilities for research in oceanography and avoiding
unneeded duplication of effort among the various Government agen-
cies. This Committee has made some considerable progress along
these lines and we expect that, as it continues to function, our oceano-
graphic activities will be better directed toward achieving an expanded
and balanced program of research and operations.
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ITiit.il 1947, the various programs of the Coast and Geodetic Survey,

inchiding our work in oceanogi-aphy, were conducted pursuant to au-

thority contained in a number of legislative enactments and executive

directives promulgated over the period of our 140 years of existence.

Enactment of Public Law 373, 80th Congress, gave us a sound and

comprehensive statutory basis for the performance of the many func-

tions, including research in oceanography, for which we feel we have

the facilities and technical skill. With the addition of Public Law
86-409 our legislative authority is adequate to assure authorization for

any work we may be called upon to undertake in the field of oceanog-

raphy.
Sections 7(b) and 8(a) of H.K 9361 and H.R. 12018 provide for

the establishment of an Oceanographic Data Center within the De-

partment of Commerce. Since H.E. 12018 is more definitive in out-

lining the functions of the Center, our comments will be in reference

to that bill rather than to the sections of H.R. 9361.

There is already in existence at the Hydrographic Office of the

Navy Department a vast collection of oceanographic data which is

tabulated on punchcards. In order to avoid a duplication of personnel

and machines, we believe that the Oceanographic Data Center should

be continued at the Hydrographic Office. If it is expanded as pro-

posed, provision should be made for responsibility for its direction,

operation, and financing to be shared with the civilian agencies in-

terested in oceanography. We visualize that this joint operation

would include assignment of personnel from the civilian agencies to

the Data Center. In this way we will be able to assure that our
civilian as w^ell as military data needs will be adequately met.

Our relations with the Hydrographic Office have been most satis-

factory and we believe that such an arrangement would work to the

satisfaction of all concerned. However, we believe the functions that

would be assigned to the center by H.R. 12018 are too broadly stated.

As now written, H.R. 12018 would relegate all participating agen-

cies to the role of data gathering organizations and would apparently

authorize the data center to perform activities in a wide range of

scientific fields not all necessarily related to oceanography.
We believe that the activities of the center should be restricted to

data which is definitely related to the field of oceanography. We
feel that the center should not assume nor duplicate, except by mu-
tual agreement, any of the functions which are assigned to or author-

ized to be conducted by any other agency.
Section 2 of H.R. 12018 would authorize the establishment of a

national instrumentation test and calibration center. If such a center

is established we believe there would be a definite advantage in having
the testing center operated in conjunction with the data center in

order that the results of the tests and calibrations would be readily

available to those processing the data. This would assure uniformity
in the reduction of records.

I have another statement here noAV on what we are doing and what
we jdan to do. Would you care for me to read this at this time, Mr.
Chairman ?

Mr. Mlller. Suppose we discuss this one now and then we will take

the other one up after we get through.
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I want to say to Mr. Dingell and Mr. Flynn that we have inaug-
urated the system of letting the counsel discuss these matters first

and then we will follow up.

I discussed this with Mr. Dingell yesterday.
Mr. Bauer ?

Mr. Bauer. Admiral Pierce, the question, of course, that concerns
this committee is the statutory delegation of various data centers which
have to do with data that concerns oceanography. For example, in

title 33 of the United States Code, chapter IT, under section 883(c),

you are made by statute the natioiuil repository of geomagnetic data
and collection, and so on.

Section 883(d) gives you authority to indulge in research in geo-

physical sciences including geodesy, oceanography, seismology, and
geomagnetism.
As far as the survey function, you have authority under section

883(a) to survey geomagnetic, seismological, gravity, and related geo-

physical measurements and investigations, and observations for the

determination of variation in latitude and longitude.

This year, as you know, this connnittee endorsed legislation to re-

move any geographic restrictions upon your activities.

I believe that has passed the House and is on its way.
We also have the Weather Bureau at Asheville in the same Depart-

ment as you are in, the Department of Commerce, which is collecting

data from 1,800 ships at sea all over the world, 6 oceanic stations, 150

lightships, and, also, through the Hydrogi'aphic OiSce, observations

from naval ships at sea as well as doing data processing and analysis

of weather for the Coast and Geodetic Survey and the Hydrographic
Office publications with respect to navigation on the water and in

the air of the world.

Also, the Weather Bureau is engaging at Asheville on the analysis

of climatic data for marine atlases.

I think it is of concern to this committee to see how these three

data centers of these activties mentioned can be married without over-

lapping and whether any legislation is necessary.

So, first, I should like to ask you what is the oceanographic data

that you contemplate would go to the Hydrogi-aphic Office directly ?

Admiral Pierce. Well, I would say that all of the observations

that are taken at sea, serial temperatures, salinities, biological data,

that type of information, in fact the same type of information which
is going there now would be sent to this National Oceanographic Data
Center but I certainly believe that there is no reason to change the

present situation where we are the repository for magnetic data, where
we are the central office for determining earthquake epicenter loca-

tions, where we are perfectly able to take care of all of the nautical

charting data, process it, apply it to our charts and produce the chai'ts.

There is no sense of sending that over.

We are perfectly capable of taking care of all of our tidal observa-

tions as we have for the last hundred years. There would be no
sense in sending this over because it is being handled adequately at

the present time.

I would say anything that affects oceanography, whether it is re-

search or hydrographic or biological, that material should go in there.

I see no sense in changing the present situation at all.
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Mr. Bauer, Let me ask you further. Is geomagnetic data part of

oceanograpliic data ?

Admiral Pierce. It is applicable to oceanography and it is used,

but I think there could be an interchange between the data center at

the Hydrographic Office and the Coast and Geodetic Survey for mag-
netic data. For instance, we are today collaborating with the Hydro-
graphic Office and w^e produce magnetic charts of the world, mag-
netic charts of the United States on a 5- and 10-year schedule, and
we get data from the Hj^lrographic Office and from our observa-

tories and our own ships, and these charts are compiled over there in

collaboration with the Hydrographic Office and it has worked very
well.

We have done the same thing for the lake survey. We prepared
magnetic charts for them and have done the same thing for the Army
Map Service in South and Central America. It seems to work very
well.

I think there is no indicated change here at all.

Mr. Bauer. As far as the survey and the proposed data center, the
two must be considered in view of your statement. How about
gravity signatures and other geophysical information ? Where would
that information go ?

Admiral Pierce. Gravity observations are specialized material.

Most of your gravity observations obviously have been made on land
because it is easy to do it. It is only in recent years that we have made
observations at sea and they have progressed to the point where they
are making them from the air now and also on surface-borne ships.

This material does affect oceanography and certainly involves

geology, deflection of the vertical and this sort of thing.

The Coast and Geodetic Survey still maintains this data and I

see no reason to change that data. In other words, I see no reason

to assign gravity observations to this Oceanographic Data Center. I

think we already have a vehicle that is handling it satisfactorily. I

think it should be as the title says, an oceanographic data center.

Mr. Bauer. Well, how would you conceive of going about an ocean

survey ? Would there be an allocation of territorial interest, we shall

say, by some coordinated mechanism or means within the Government
or how would you do it to prevent duplication and the maximum use

of our ship bottoms at sea ?

Admiral Pierce. It is my understanding that this Interagency Com-
mittee of the Federal Council with their people from all agencies

would consider this and allocate the areas because the people concerned

are going to be right there so that this is one of the most vital things

to be done at this time, to plan who is going to work where and to

find out, which I think we do now, wiiere these private institutions

like Scripps and Woods Hole have worked.
This is going to have to be worked out in this Interagency Com-

mittee. I know it has to. There has been some progress along that

line already.

Mr. Bauer. Admiral Pierce, with respect to the survey of the

oceans, have you given any thought to employing industi*y to assist

in this survey ?

Admiral Pierce. I have thought about it but I do not think there

has been anything done about it. It seems to me that your ships

travel given routes and they would be repeating their observations if
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they just travel those routes constantly and the areas where we need
information on the depths, on the temperatures, on the type of bottom,
and that sort of thing, the very places where we need this information

is where the average commercial ship does not go.

Mr. Bauer. That is one form of industry, but I was thinking par-

ticularly of the geophysical exploration industry which has for many
years conducted offshore oil surveys, seismic surveys, gravity, and so

on.

Admiral Pierce. Of course, they would have to build the ships and
find the crews.

I am wondering whether the actual cost of this venture would be

less or more than by the Government doing it.

Mr. Bauer. We shall hear from industry on that later this morning.
I have one last question, sir. Do you have any idea of the cost of ship

operation per mile of survey in round figures ?

Admiral Pierce. I have figures on the operation of survey vessels

by what we call classes, by the size of the vessels.

We call our class I ship, ships that will run anywhere from 230 feet

up to 300 feet. To keep that ship at sea for 9 months with 12 officers

and 76 men—in that officer group you could include oceanographers—

•

would be in the order of $750,000 a year. In other words, the annual
cost would be $750,000 and the ship would be at sea 9 months.

Incidentally, the English have a very well-known oceanographic
research vessel, the Discovery II. I noticed in one of their articles that

they spoke very proudly of the fact that in the last 4 years that ship

had been at sea hal f the time. In other words, it had worked 6 montlis

out of t\\Q, year at sea.

For the class II vessel, around 175 feet in length, carrying 11 officers

and 58 men, the cost would be annually a little over $500,000 a year,

and the class III vessel, which would have little ability to stay at sea,

which is around 135 feet in length, carrvmg six officers, it costs an-
nually $230,000.

These are figures based on Coast and Geodetic Survey's information.
This is what it costs to operate ships each year.

Mr. Bauer. Thank you.
Mr. Miller. Admiral, I was interested in an implication in part of

your statement, starting at the bottom of page 3, where you say that

:

Until 1947, the various programs of the Coast and Geodetic Survey, includ-
ing our work in oceanography, were conducted pursuant to authority contained
in a niimber of legislative enactments and executive directives promulgated over
the period of our 140 years of existence.

Then you state that the enactment of Public Law 373, 80th Con-
gress, gave you a sound and comprehensive statutory basis to perform
many of your programs.
Do we need additional law at this time in view of the importance of

oceanography to further give you a sounder basis on which to operate,
a firmer basis on which to operate ?

This is the thing with which we are concerned. Most of the author-
ity for oceanography is incidental to some other activity and this
committee wants to find out whether there is sufficient legislation on
the books or whether we should put more legislation on the books to
establish this firmly and give it the type of foundation in consonance
with its importance.
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Admiral Pierce. I do not believe the Cocast and Geodetic Survey
needs any additional legislation, sir. I was impressed with a remark
yesterday where the Navy said that they had to consider the ships of
the line along with other requirements like oceanography and other
research programs.
The Coast and Geodetic Survey is in a similar position in that it is

absolutely essential that we provide accurate and up-to-date charts
of our water's, aei-onautical charts, tide tables in advance, all of the
products that people have to have and expect. It is essential that we
produce these. Therefore, when we project an oceanographic pro-
gram we certainly cannot neglect, for instance, areas where I know
there were no surveys at all where Ave need them.

I would say that we sliould move into these ai'eas and get the charts
that will safeguard life and })roperty before we start making scientific

investigations. We have the same problem.
I do not believe we need any more legislative authority. I think

we do have it. We can work Avorldwide if necessary.

As I said, we work very well with the Na\^\ There is no conflict.

We discuss our problems. There is certainly no duplication of efl'ort.

I feel again that it is a matter of decision as to which is the most
important. If you have shipping coming into New York and Phil-
adelphia there is no question that you have to produce adequate and
accurate charts.

If an emergency comes up and an oil tanker runs aground in Cook
Inlet because it has changed, the ice coming out in the spring has
scoui-ed and thrown up reefs and shoals, it is up to us to get there

immediately and do that job.

These are the things we have to consider exactly as the Navy said

yesterday along with the otlier requirements. We cannot sidestep

that. These things we must do.

Mr. Miller. I do not want to leave the impression that we feel

that there is not coordination between the several branches of Gov-
ernment charged with responsibility in this field or that you are not
doing the utmost, because I know you are. The thing that we are in-

trested in is how can we best furtlier this in view of the importance
now attached to it or the awareness of its importance that has come
about as the result of the findings of the connnittee on the National
Academy. They came out with a very fine report and it was rather
shocking to many of us that this field had been so long neglected.

The thing we are striving for now is to see how we can implement
and further this, realizing what we were told yesterday, what you
have just said, that the competition for dollars is with us. All of us
in Congress know that those agencies that have their own basic legis-

lation, well establislied. stand the chance to do better than agencies

that are within a major govennnental organization where the de-

mands ai"e great and where the people who shoot the guns are gen-
erally in a position to grab most of the money. That is the thing that

we are striving for.

I just wondered whether you had anything that you could do to
help us in this mission.

Admiral Pierce. I think what you have done so far is a terrific

impetus to oceanography.
I was privileged to attend the final meetings of the National

Academy of Sciences Committee on Oceanography and at that time
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the big question before this committee was, "What is the next step to

bring this ah^rming situation in tlie lack of oceanographic informa-

tion to the attention of Congress and the people ? What are we going
to do about it? We have come up with this fine report. What is

our next move?" The decision was to bring it to the attention of

Congress and that is what has been done and I think you people have
done a tremendous job on it. As a matter of fact, on a routine trans-

fer of one of our ships from Seattle to Washington, as a result of

your committee's work and the interest of the National Academy, we
made this a cooperative program with other agencies and extended

it up to jDractically a 3-montli oceanographic investigation.

I think the committees of Congress and the National Academy pro-

moted this.

This is the sort of thing we need.

How we are going to continue this emphasis, I do not know but I

think that anything that can be done to point up the need is fine.

Mr, Miller. I am glad to hear you say this. I do not know what
part we played in it. I am certain that the work of the National
Acadpmy in pointing out the problem perhaps helped bring tliis

about, but this is the problem with which we are confronted novv' and
we have to turn to you people who are experts in this line to assist us
in solving this problem. It is very easy to state the problem but
sometimes getting the soluion is a little hard.
Admiral Pierce. The fact that you let us appear before you and

give you the information on what we are trying to do is encouraging
to us, certainly, and on the policy level this has had considerable
impact.

Mr. Miller. You see, I have only been on this committee for about
6 years and, as far as I know, until this Academy report came out, we
perfunctorily have had, for instance, the Coast and Geodetic Survey
up before us for a hearing and I do not think that the committee,
while interested, gave too much thought to your work.

I am very happy that, as the result of the Academy's work and the

work that we have undertaken here, we are getting to laiow one an-

other better.

I want you to know that this committee stands ready to help you
in anyway that it can and we are still going to want the advice and
knowledge that you have over tlie long haul in helping us get to the

bottom of this.

Admiral Pierce. Thank you.

Mr. Miller. Mr. Curtin ?

Mr. Curtin. Yes, Mr. Chairman.
Do I understand, then, that you do not think that this bill is neces-

sary ?

Admiral Pierce. I do not think that we need it to do whatever is

necessary in the field of oceanography. We have plenty of legislative

authority now.
Mr. Curtin. You have sufficient authority now to do what needs to

be done?
Admiral Pierce, Yes, sir.

Mr. Curtin. In the event that the bill should be enacted and be-

come law, do you foresee that there would be any possibility of con-

flict between the civilian agencies and the military agencies as to the

results of the surveys and the publicity that should be given to them ?
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Admiral Pierce. This is in relation to the broad bill on oceanog-
raphy ?

Mr. CuRTiN, Yes.
Admiral Pierce. No, sir; I do not. From my past experience

with the other agencies that are in this field I do not envision any
trouble.

Mr. CuRTiN. Thank you, sir.

That is all, Mr. Chairman.
Mr. Miller. Mr. Oliver ?

Mr. Oliver. I am sorry that I was late in getting here, but I had
another committee meeting that I had to attend, Mr. Chairman.

I was interested, however, in the line of questioning which you
have already made and, to supplement that. Admiral, how much have
your appropriations actually l>een increased if they have been in-

creased for fiscal 1961 over 1960 for oceanographic purposes?

Admiral Pierce. About $2 million in one item.

Mr. Oliver. What does that represent in a percentage ?

Admiral Pierce. About a ninth of the Bureau's total appro])riation.

Mr. Oliver. I am not very sharp this morning on mathematics.

Mr. Miller. That is about 11 percent.

Mr. Oliver. Does this take care of your needs as you see them?
Admiral Pierce. I also did not mention that we have authority to

build two class III ships. That is another $4.7 million certainly

in the field of oceanography.
Mr. Oliver. This has been authorized and appropriations obtained

for it ?

Admiral Pierce. Yes, sir.

Mr. Oliver. This is for ship construction ?

Admiral Pierce. This is ship construction in 1961.

Mr. Oliver. Of course, I expect that you can see a vast need for

increase in your oceanographic activities.

Admiral Pierce. In fact, we made a move last year. As the re-

sult of the same thing I am talking about, the interest of your com-
mittee and the interest of the National Academy, we actually put out
instructions to all of our survey ships to spend a certain amount of
their time on oceanography. Of course, there was less time spent on
charting work.
Mr. Oliver. If you could write the ticket yourself so far as dollars

are concerned and talking from a reasonable standpoint, would you
be in a position to use constructively more funds in oceanographic
work?
Admiral Pierce. We could use some more funds for instrumenta-

tion, yes, sir.

Mr. Oliver. But not to any appreciable amount?
Admiral Pierce. Not to an appreciable extent.

Mr. Oliver. In other words, you are veiy happy about the whole
situation.

Admiral Pierce. Yes, I am. I think the rate is orderly and I am
reasonably happy, but we could use more instrumentation. I still

repeat that.

Mr. Oliver. Do you think we have enough technicians, for example,
in instrumentation work, to gather the data as rapidly as we should
to keep up with the challenges coming to us from perhaps Soviet

activities?
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Admiral Pierce. Well, in our particular service, all of our officers

are graduate civil engineers and we are sending some of them for

brief courses in oceanography. They happen to be going to the Uni-
versity of Washington.

I feel that a graduate civil engmeer is in a position to pick up any
of this type of work.
Mr. Oliver. Could you use in your organization more personnel

in perhaps the form of technicians who would not be these doctors
and fellows and so forth in the higher echelons ?

Admiral Pierce. Yes, we could; but the problem is to find them.
There do not seem to be too many boys today who are interested in

going to sea.

Mr. Oliver. Would they be, if they had some sort of an incentive,

such as getting into this field of oceanographic technology ?

Admiral Pierce. I think so, and we do need that type of person,
yes.

Mr. Olfvt^r. Would an educational program along this line be con-
structive in the interest of oceanography ?

Admiral Pierce. It sounds like an inservice program where you
take these boys from high school and train them in your laboratories
ships, or even in your central headquarters.
Mr. Oliver. We had testimony yesterday that at Woods Hole there

were more applications for admissions to the summer course than they
could take care of.

Admiral Pierce. The question that occurred to me at that time was
how man}^ of those boys do you get after they get out of school?
They would like to get summer employment, but how many of these
peo])le we retain after they graduate is another question.
Mr. Oli\t:r. But it would be a constructive and salutary thing,

would it not, if we had the incentive for these young juniors and
seniors in high school, for example, so that they might enter the field

of oceanographic research if they had encouragement along that line ?

Admiral Pierce. Yes, and we certainly could use them.
Mr. Oliver. This perhaps would take some of the load off the more

highly capable people so far as evaluation is concerned.
Admiral Pierce. That is right, sir. It would.
Mr. Olr^r. I have one other question, Mr. Chairman, and that is

all I have.

When your Bureau is asking for more funds do you find that, for
example, with the Secretary of the Department, your requests are
given all the consideration that you feel they should be given ? I do
not want to put you on the spot. Admiral, necessarily. I was wonder-
ing if the purpose of this legislation is not being perhaps down-
graded a bit, because I am trying to think of it in terms of the
mechanism that would put more emphasis on oceanographic needs.
Admiral Pierce. Let me answer in this way, sir. Certainly the

interest that these congressional committees have shown most im-
portantly have increased the interest of our Department in ocean-
ography in our appropriations. Let me put it that way.
Mr. 6li\-er. Tliank you. That is all.

Mr. Miller. Mr. Flynn ?

Mr. Flyxn. I have no questions.
Mr. MiLiJ^R. Admiral, thank you very much for this part of your

statement. Now, will you go to the second section of it.
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Admiral Pierce. Well, sir, since I have held the floor for 40 min-
utes, I would like to have Dr. Stewart, here, read this and briefly

describe what he has done on this cruise.

Dr. Stewart?
Dr. Stewart. This, Mr. Chairman, is in eft'ect the line that our

thinking is taking now as to where the Coast and Geodetic Survey
could be going oceanographically. I will read this as I believe it is

the easiest way to do it.

Mr. Miller. Is it very long, Doctor? Could you hit the high-
lights of it? We will put the rest of it in the record because we are

running a little short of time.

Dr. Stewart. All right, sir. I shall.

There is general thinking of increasing the oceanographic work of
the Coast and Geodetic Survey within the present framework of

our hydrographic surveys.

A sampling of the type of thing that would be involved is that

oceanographic stations will be occupied over a grid in the area where
normal charting activities are going on. Bottom samples will be
taken in a grid in the same area. Tide and current observations

which we need anyway for our nautical charting could be increased

to provide specific oceanographic information in that particular area

with geophysical observations with the magnetometer, for example.
The Bureau is receiving a magnetometer this spring, which, by

towing it behind our ship as we did a borrowed magnetometer this

spring behind our Explorer, adds tremendously. The expensive part
is having the ship there. As long as the ship is there the Coast Sur-
vey feels that we should utilize this as much as possible to obtain the

data.

One of these factors is merely the towing of a magnetometer which
increases tremendously the value of routine surveys.

It is also hoped that we will be able to get into seaborne gravity

meters and bottom photographs throughout the area. These can
reveal a tremendous amount of information.

I have some of the bottom photographs obtained in this Explorer
trip, obtained by the Xavy Electronics Laboratory's deep sea camera
which they put aboard our ship.

As an example of the way we are progi-essing, when the ship Pioneer

reverts to Coast and Geodetic Survey control in early July we are

tentatively planning that this ship will start work in the Aleutian

Trench. The Aleutian Trench is one of the great features of the

North Pacific. We still know very little about ocean trenches. Hav-
ing the Pione,er work in tliis area would give us a very closely spaced
bathymetric survey of this trench. Towing at tlie same time a mag-
netometer would give us the com]>lete magnetic ])icture of the area and
then, too, we would have a grid of oceanographic stations to sample
the general oceanographic infonnation in the area.

This statement goes on to summarize some of tlie personnel require-

ments, some of the ship requirements, some of the equipment require-

ments to carry out this type of work, also pointing out the fact that

mere data collecting is not in fact oceanography. Put it this way:
You cannot measure the amount of oceanography in number of track

line miles, number of oxygen samples, number of sediment cores taken.

The worth of any program is to be measured in the degree to which
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knowledge is advanced, the degree to ^Yhich man has learned more
about the environment that he is working in.

That summarizes briefly the plans as we envision them, and we can

present a copy of this to the reporter.

Mr. Miller. If you do, we will put it in the record.

(Dr. Stewart's statement which he summarized follows
:)

U.S. Depabtment of Commerce—Coast and Geodetic Survey

Ship time is tlie most exiiensive aspect of oceanographie surveys. The need

for oceanographie data is great. Therefore, the addition of increased oceano-

graphie programs to our ships' noi-mal charting activities provides a most

economic means of providing the nece.ssary information. Oceanographie inves-

tigation will be conducted by Bureau survey ships to a degree that will still

allow the Bureau to fulfill its regular charting requirements. To this extent

each class I, class II. and class III ship will routinely carry out the following

oceanographie activities in each area where it conducts hydrographic surveys:

(a) Oceanographie stations will be occupied over a grid in the area of opera-

tion. Observations will include BT and bottle casts for temperature, salinity,

dissolved oxygen, and such other chemical parameters as may be required in

specific areas.

(6) Bottom samples over a grid will be obtained, including sediment cores,

rock dredge hauls, or surface samples as dictated by the bottom tYpe. Analyses

of these samples will be by other agencies or private institutions until the Bureau
has the equipment and personnel to carry out such studies. Data will be used
for the construction of sediment charts and for use in conjunction with geologic

interpretation of hydrographic surveys.

(c) Tide and current observations will continue to be made in each area with

tide gages and radio current meters. However, these will be planned to provide

the maximum amount of useful oceanographie data in addition to data needed
for charting and navigation. Drift bottle releases will be made at regular

intervals.

( d ) Geophysical observations will be made during runs to and from the work-
ing grounds and in the survey area consisting of continuous observations with
towed magnetometer and, when the equipment is available, with shipbome
gravity meter. This information coupled with well-controlled hydrographic
data will be used to construct marine magnetic and gravity anomaly charts. The
results from the few surveys of this type to date have been so rewarding that

the importance of these additional observations cannot be overemphasized.
(c) Bottom photographs will be made on a planned grid in the working ground

to study bottom sediment structures such as nodules and ripple marks, benthic
animals, and evidence of bottom currents. At least one camera is to be available

to the ships on each coast.

(/) Additional siiecial observations will be made where needed. These in-

clude such projects as seismic reflection and refraction surveys, deep current
studies in areas such as the Gulf Stream or the Aleutians with anchored bottom
current meters, parachute drogues, or Swallow pingers; diving operations in

areas such as Georges Bank where special bottom features require observation,

and an enlarged program of any of the routine observations whenever such a
program is necessary. For example, a seamount might be studied specifically

with cores, dredges, bottom photography, and developed with hydrographic,
magnetic, and gravimetric surveys.
As in the past, other governmental agencies and private institutions with

oceanographie interests will be routinely informed of our planned activities at
sea for the following field season. The Navy, Weather Bureau. Bureau of Com-
mercial Fisheries, Woods Hole, Scripps, the University of Washington, and
Oregon State College have worked with the Survey within the past year, and this

type of oceanographie cooperation insures maximum efficient utilization of efi:ort

and time.
"pioneer" program

Upon the completion, July 1, of survey work for the Navy, the Pioneer will be
utilized primarily as an oceanographie vessel. Following a period of outfitting

with additional oceanographie equipment, the Pioneer is scheduled to commence
operations in the area of the Aleutian Trench. This is a singularly prominent
feature of the North Pacific Ocean and presents an opportunity for the acquisi-
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,tion of highly significant data in a scientifically critical area where accurate

position control is possible. The survey will include 5-mile spacing of EPI-
controlled lines across the ti'ench to obtain continuous hydrographic, magnetic,

and, if possible, gravimetric data to provide the most complete survey ever made
of a major oceanic feature. General oceanographic observations will be included.

Afterward similar surveys around the Hawaiian Islands are planned.

It is quite probable that by 1963 the Pioneer will be available for use in the

proposed Indian Ocean surveys should Coast survey participation in this inter-

national effort be authorized. If the oceanwide survey program is by then
underway, the Pioneer could be the first ship of this Bureau to engage in these

surveys, and it would be joined in early 19G4 by the first of the class I oceanog-

raphic ships.
"marmer" program

Starting with the proposed return of this 100-foot vessel to the Coast Survey
in 1962, she will engage primarily in harbor and estuarine circulatory surveys
commencing with Charleston, S.C. This vessel will also be utilized for some near-

shore oceanographic operations where it would be impractical to operate one of

the larger vessels.

The Coast and Geodetic Survey's present fleet is not yet adequate to carry
.out the proposed program. However, adherence to the Bureau's present pro-

grams of hydrographic and oceanographic ship construction ought to provide
sufficient ships to pursue a vigorous oceanographic program.
The limited availability of trainetl personnel to man the ships at sea and to

process the data ashore may well be the limiting factor determining the rate at

which the planned program may proceed.
Officer corps.—As additional ships are built, it wiU be necessary to enlarge

the size of the Coast Survey ofiicer cori)s. The rate of increase will dei>end on
the number of new ships actually built and the rate at which they are put into

service.

Training of officers in oceanography must be continued until all junior oflScers

with 2 or more years who are or will be assigned to the survey fleet will have
had both courses now being given at the University of Washington, or com-
parable training. Officers stationed on the Seattle-based ships will continue to

be sent to these courses at the rate of about 10 per year.
The assignment of at least one officer per year as a full-time student in ocean-

ography at the University of AVashington or a comparable institution will be
continued until our ships are adequately staffed with qualified oceanographic
officers.

Civilian employees.—There must be additional employment of professional
oceanographers for the Washington office to plan the oceanographic programs
of the Bureau, to direct and carry out the processing of the data collected by
the ships, and to carry out research programs leading toward publication of
results. Personnel with the necessary training are not now on the civil service
roster in the lower pay grades, so the Bureau must hire from the higher gi-ades
(GS 9-15) in order to obtain competent oceanographers. In addition, we are
now looking for a highly capable man, well known in his field and to the public,
one who would carry out research in oceanography and publish his results and
whose name associated with that of the Surrey would add to the stature of both.
It is questionable if a person of the necessary standing is available, but an
attempt is being made to locate and approach him and funds should be appro-
priated for this position. Provisions will also be made for additional training
of civilian personnel now in the Bureau.

Additional employees including maiine geologists will be required by the Hy-
drographic Research Section of Nautical Charts to be used in the compilation
and interpretation of closely contoured large-scale bathymetric charts of those
areas adequately covered by continuously recording echo soimding surveys.
These men will work with present Hydrographic Research personnel in the pub-
lishing of professional papers on the geologic interpretation of the hydro-
graphic survey data. Civilian personnel must also be obtained as crewmen for
the new ships and as technicians to maintain the additional equipment. Table
lib lists the additional civilian personnel needed to carry out these programs.
Oceanographic equipment.—We have prepared lists of the oceanographic

equipment necessary on class I, II, and III ships to carry out oceanographic
surveys in addition to their normal hydrographic activities. In addition, pro-
visions must be made for the development of new equipment. Some is needed
immediately and includes

:
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A vertical taut-wire gig with submerged float for radio current meter
observations in the open sea.

An improved buoy-contained current recorder.
An improved current meter with digital printout.
Continuous recorder for physical and chemical properties of sea water.
Large-volume bottom-sediment and bottom-water samplers for adequate

radiometric samples.
Three-component towed magnetometer to add magnetic data to other data

now obtained.
Shipburue gravity meter of the general LaCoste-Romberg or Graf type.
Large-field underwater camera.
Subbottom acoustic probe for mapping subsurface diseontinviities.

Improved fathometer.
Punch-type scanner and plotter for tide records.

OceanographiG research.—The data provided by the proposed oceanographie
surveys will provide a body of information from which significant research
contributions can be made. This is especially true when studies of some partic-
ular area or phenomenon are planned to provide data for a specific research
problem. We must not concentrate solely on the collection of data but must
utilize these data to further our understanding of the oceans. This means
research both basic and applied. Bureau research oceauographers and Bureau
research geophysicists should be the primary ones to work on Bureau-collected
data. We must not deteriorate to become a data collector for other agencies and
institutions. The end result of this expanded program must not be measiu'ed in

miles of hydrography and magnetic data or total number of stations occupied,
oxygens titrated, and cores collected. The end result must be measured in terms
of the total scientific contribution made as a result of utilization of the collected
data to extend man's knowledge and understanding of the ocean and the processes
that act within it.

CONCLUSIONS

Given the required ships, the Coast and Geodetic Survey is in the singularly
fortunate position of having the background and ability to provide the Nation
with much of the oceanographie information which, as the recent report of the
NAS-NRC Committee on Oceanography points out, is drastically needed to
prevent "our being placed in a pi-ecarious position from the .scientific, tech-
nological, and military points of view."

Mr. Miller. Mr. Bauer ?

Mr. Bauer. With respect to instrumentation of your ships, do you
have enough in the way of instrumentation of your ships to permit you
to do the oceanographie work that should be done Avhile you are
perfonning your hydrographic function 'l

Dr. Stewart. No, sir.

Mr. Bai:t:r. Are there any plans for standardization of instiimien-
tation in the Coast and Geodetic Survey that would be necessary to
perfonn this oceanographie function i

Dr. Stewart. On our equipment at present, Mr. Bauer, we do some
standardization ourselves. In other cases, some of our equipment is

standardized by the Hydrographic Oflice. Other types of equipment,
for example our current meters, we have had standardized at the
Bureau of Standards, sometimes at the David Taylor Model Basin.
We have had no trouble actually in getting our equipment standard-
ized.

Mr. Bauer. In other words, to put it succinctly, you are handi-
capi>ed in the operation that you could do with a ship at sea because
you not have sufficient modern instrumentation. Is that a fair
statement ?

Dr. Stewart. Yes, sir. That is correct.
Mr. Miller. Has any request been made to the Congi'ess for funds

to advance your instrumentation ?

55944—60 6
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Dr. Stewart. Yes, there have, Mr. Chairman, and for 1961 we
have obtained a substantial increase in the amount necessary for

implementing the instrumentation for our ships. It is a considerable

advance, but, as with many other things, the field of oceanographic
instrumentation is constantly on the move.
. As an example, we just this week are having delivered to the

Explorer a salinity bridge for rapid detennination of salinity of sea

water samples at sea without having to bottle the samples and bring

them back to shore. This will speed up operations tremendously. We
have one. We hope eventually to have more.

These things are constantly changing.

This is almost a brandnew piece of equipment.

Mr. Miller. This is a shnple instrument to operate?

Dr. Stewart. This is amazingly sim})le to operate.

Mr. Miller. In other words, previously you had to bottle this

water and bring it back and determine its salinity. This, I believe, is

an electrical method ?

Dr. Stewart. It is. It works on the basic principle that the con-

ductivity of a sea water sample is a function primarily of the salinity.

Mr. Miller. That can be related to the salinity ?

Dr. Stewart. Yes, sir.

Mr. Miller. So that that is something that even I could be taught

to operate ?

Dr. Stewart. Oh, yes.

Mr. Miller. If we had those on other ships, if the Navy had them
on the ships of the line and on their MSTS ships crossing the ocean,

could we pick up some valuable things? It may not be as refined as

you want it.

Dr. Stewart. Anyone could with brief training with a piece of

equipment like that determine the salinity of a sea water sample.

Mr. Miller. As you go on, do you not think that you will simplify

some of your other equipment?
Admiral Pierce. Mr. Chairman, the ship has to stop to take these

samples and put them into this instrument. You still have to stop

your ship and get the samples, but it is a faster, more accurate method
of getting the value.

Dr. Stewart. In order to get the sample this requires, at present,

Nansen bottles and an oceanographic winch, some means of control

to know where you are; and, once you are stopped, as long as you are

getting water samples, you might as well get sediment samples and
might as well make measurements of the velocity of sound in sea

water and do eveiything that you can at one time.

I am inclined' to think personally, Mr. Chairman, that ocean-

ographic instrumentation as it becomes more sophisticated becomes

more complicated.
Mr. Miller. I think that is generally true.

Mr. Oliver. Do you not think that that is true of society as a

whole ?

Mr. Miller. We will leave that to the Committee on Ways and
Means right now.
Mr. Curt in?
Mr. Curtix. T have no questions.

Mr. Miller. Mr. Oliver?
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Mr. Oli\'er. I assume you have been aboard the Soviet research

ships, Vityaz and Lomanosov

^

Dr. Stewart. I have been briefly aboard the two of them.

Mr. Oli\er. How does the instrmiientation aboard the vessels of

the Soviet compare with ours ?

Dr. Stewart. Quite favorably, and I will speak specifically of the

Vityaz that I visited for a week in San Francisco. Some of their

equipment is inferior to ours. I am tliinking specifically of echo-

sounding equipment. Some of their equipment is considerably better

than anything we have. I am thinking specifically of what they refer

to as their hydro-optical program. They have some magnificent

equipment for studying the optical properties of seawater that people

with the visibility laboratory in San Diego have said is far superior

to anything we have.

Generally, because of the wide exchange of information in the

oceanographic community, their instruments, tlie greatest proportion

of them were either identical with ours or a Russian counterpart of

ours.

Mr. Oliver. I have one other question, Mr. Chairman.
Do they do quite a bit of evaluating aboard those research vessels ?

Dr. Stewart. Yes, sir, they do.

Mr. Oliver. Do they do more than we in that particular area?

Dr. Stewart. I believe they do. I believe the main reason for this

is that they have lots of space on these large ships not only for the

laboratories for doing the analyses but also plotting rooms and con-

ference rooms.
In San Francisco, they held a symposium during which they de-

scribed the work they had been doing on that particular trip and I
know the oceanogra pliers that were aboard were quite impressed with
the degree to which they had worked up their data at sea.

Mr. Olpver. I am not competent to evaluate, but aboard the Lom-
onosov last year in Xew York Harbor, it seemed to me that they
had quite a plant, the ship and its instrumentation and what not.

Dr. Stewart. Yes.

Mr. Oliver. I take it that the scientists aboard were doing quite a
bit of evaluating aboard ship while they were at sea ?

Dr. Stewart. True.
Mr. Oliver. I was wondering how our efforts compare in this

particular approach to the problem of oceanography.
Dr. Stewart. Most of our evaluation is done ashore.

Mr, Oli\t:r. This takes time and costs more money.
Dr. Stewart. It takes a lot of time.

Mr. Miller. Mr. Flynn?
Mr. Flyxx. I have no questions.

Mr. Miller. Admiral, I want to thank you and thank you, Dr.
Stewart, for being here. It has been most enlightening.

I wish we had more time to go into a little more technical detail.

There are more questions I would like to ask.

Thank you very much.
Admiral Pierce. Thank you, sir.

Mr. ^Miller. Rear Admiral James A. Hirshfield, Acting Com-
mandant of the U.S. Coast Guard.

Admiral, we are very happy to have you with us, sir. Of course,

the Comirdttee on Merchant Marine and Fisheries is particularly
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proud of the Coast and Geodetic Survey and the Coast Guard as

part of its jurisdiction.

I meant to tell ^Vdmiral Pierce this.

I will make the general statement now that I am very happy to

see you. We will be calling on you later for some favors but that

is something that you and I will discuss.

They are going to have a graduation at the Academy and I think
the Admiral with the proper amount of twisting of his right arm
will manage to get some of us up there.

Mr. Oliver. On the basis of being an old Coast Guard man of
very few years' experience, I join with you in welcoming Admiral
Hirshfield here.

STATEMENT OF REAR ADM. JAMES A. HIRSHFIELD, ACTING COM-

MANDANT, U.S. COAST GUARD; ACCOMPANIED BY LT. COMDR.

JOHN E. MURRAY, OCEANOGRAPHER, U.S. COAST GUARD

Admiral Hirshfield. Thank you very mucli, Mr. Chairman. I

feel that our feeling is well put by you.
Mr. Miller. Have you a statement, Admiral?
Admiral Hirshfield. No, sir. I have no statement, Mr. Chairman.
Our position on the two bills that we were asked to comment upon

has been forwarded to the committee and I had sort of gathered I

would come up and try to answer any questions which might be put
to me.

Mr. INIiLLER. We will turn you over to our chief interrogator.

Mr. Bauer. Thank you, Mr. Chairman.
Admiral, for many years you have been conducting the ice survey

in the Arctic and Greenland waters as well as running the weather
ships on some of the oceans of the world, those that are responsible

to our country.
Would you tell the committee just what you have done in the way

of oceanography with respect to those areas wherever you have had
those ships?

Achniral Hirshfield. Mr. Bauer, may I correct just one part of
that? We have had the International Ice Patrol for many, many
years.

Mr. Bauer. That is correct.

Admiral Hirshfield. I am sui-e that it is the area to which you
refer,

Mr. Bauer. That is correct, sir.

Admiral Hirshfield. We have conducted oceanographic surveys in
the Grand Banks and the area in general which generates icebergs.
We have had on occasion ships go up off the coast of Greenland,

These efforts were primarily in the area of ocean currents ; in other
words, to try to estimate the drifts of the bergs as they headed for
the steamer lanes and also to estimate the number, the possible or
probable number of icebergs which would come down and those which
might menace the shipping lanes.

In Alaska, of course, years ago we did do some things for other
departments. About 3 years ago, two of our ships circumnavigated
the North American Continent, as you may recall, and those vessels
were under a Navy task force but did some surveying in the waters
on the top of the North American Continent.
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As far as the weather ships are concerned we make routine Bathy-
thermograph observations, and at one time did collect planldon
samples on the Atlantic stations.

Mr. Bauer. Now, Admiral, with respect to your operations at that

time, have you found it necessary to process the oceanogi*aphic data
that you take on board the ship in order that you might be able to

give an estimate of density currents available to the icebergs to cause

fhem to flow this way and that way ?

Admiral Hirshfield, Mr. Bauer, we have each year, of course, had
these observations taken. They were generally for the information
of our own ice patrol commander who would then decide which track,

refering to these international agreements on the steamer tracks,

should be used. In other words, if the estimate was that the icebergs
were going down to a certain latitude we would send our ships or
planes out to locate them and then recommend moving the track
accordingly.

Mr. Bauer. What I was getting at was, that there was a rapid
evaluation of the data you obtained for useful purposes right then,
essentially ?

Admiral Hershfield. I think that is true. All oceanographic data
is evaluated while being collected and completed evaluation is ready
for distribution when the ship i-eaches port.

Mr. Bauer. Now, with respect to instrumentation, Admiral, are
jou lacking any instrumentation to enable you to carry out your
oceanographic observations and analysis or do you have enough?
Admiral Hirsitfieed. Well, my information is that we have ade-

<iuate instrumentation, Mr. Bauer.
Mr. Bauer. You have positioning equipment enabling you to use

the Decca chain?
Admiral Hirshfifxd. No, sir, we do not. That, of course, is an

electronic aid which is not used in the United States, as you loiow.
Mr. Bauer. That is true, but it does cover the waters of the Inter-

national Ice Patrol, as I understand.
Admiral Hirshfield. No, sir.

Mr. Bauer. Although you run the loran C network, do you have
loran C receivers on your ships ?

Admiral Hirshfield. We have loran A receivers. The loran C
East Coast Chain is experimental.
Mr. Bauer. That is the precise one.

Admiral Hirshfield. The A is a pretty good one, too, and we do
have stations, as you Imow, in the North Atlantic area.

Mr. Bauer. Do you have precision depth equipment ?

Admiral Hirshfield. Yes, sir.

Mr. Bauer. With respect to your oceanographic contributions,
is it true that you were one of the first to utilize salinity bridges on
your ships. I am talking of the Wenner-Soule bridge.
Admiral Hirshfield. I would like to refer to my oceanographer

to ask him to answer that, Lieutenant Commander ikurray.
Commander Mltrray. Mr. Bauer, the Coast Guard has been using

the Wenner-Soule salinity bridge for iii excess of 25 years and it was
the first one.

Mr. Bauer. Thank you, sir. I wanted to get that in the record
because it shows that the Coast Guard is quite capable.
That is all I have, sir.
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Mr. Miller. Mr. Ciirtm.

Mr. CuRTix. I liave no questions, Mr. Chairman.
Mr. Miller. Mr. Oliver?
Mr. Oliver. The Const Guard is represented on this interagency

committee ?

Admiral HiRsiiFiEa^D. Mr. Oliver, I do not think we are. Let me
put it this way. If we are it has not been brought to my attention.

Mr. Oliver. That surprises me. I thought that there was represent-

ation. When the committee was on an informal basis, I thought there

was representation.

Admiral Hirsiifield. When the committee was on an informal

basis, my information, Mr. Oliver, is that we did sit in on those

mieetings.

Mr. Oliver. This is my understanding.

Admiral Hirshfield. Yes, sir.

Mr. Oliver. So that, on the relatively permanent committee, the

Coast Guard is not represented ?

Admiral Hirshfield. Not presently, no, sir.

Mr. Oliver. Do you feel that the Coast Guard should be repre-

sented on that committee (

Admiral Hirshfield. Well, I do not know whether it is necessary

or not, very frankly.

Mr. Oliver. Could the Coast Guard make a greater contribution to

oceanographic activities than it is makhig now, do you feel?

Admiral Hirshfield. Well, of course, you know we are a service

organization, Mr. Oliver, and let me put it this way : The things which
we do are in carrying out our statutory duties. If there is sometliing

required that we can do for some other agency, we would do it.

I think insofar as our own responsibilities are conr-erned that we are

performing them.
Mr. Oliver. That is all I have, Mr. Chairman.
Mr. Miller. Mr. Flynn?
Mr. Flynn. I have no questions.

Mr. Miller. Admiral, I realize that you carry out fully your statu-

tory duties but is this not a field to which your duties run very close

so that, if we could get you money to increase your statutory duties

and broaden them you could do a veiy fine job ? Was not some of the

first practical work in oceanography done by the Coast Guard?
Admiral Hirshfield. We have been in the business a long time.

Mr. Chairman. As a matter of fact the Coast Guard was among
the very first to make use of oceanography to assist in solving a
practical problem, i.e., iceberg drift in connection with our duties on
the International Ice Patrol.

Mr. Miller. And you have some people who are quite competent
in this field.

Admiral PIirshfifxd. AVell, we have presently on active duty, if my
memory serves me, about eight officers Avho have gone either to Scripps

or to one of the oceanographic schools.

Mr. Miller. In fact, historically, you had people who were higldy

competent in this field?

Admiral Hirshfield. The first one was Adm. "Iceberg" Ed Smith,;

wlio was in the late tAventies, if my memory serves me.
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Mr. Miller. You liave ships all over the Puciiic and elsewhere. Do
you not think we could make very good use of your ships if we gave
you that money along with the authority ? You would not dodge the

opportunity, would you ?

Admiral Hirshfield. Well, we always try to do what we are told,

Mr. Chairman.
Mr. Miller. Well, I can understand your position. This is some-

thing that, frankly, our committee is very much concerned with.

I think we can get some things squared aroinid up at this big school

of yours. Here is a great potential in tlie held of oceanography.
Admiral Hirshfield. Thank you, Mr. Chairman.
Mr. Miller. We are still going to examine this.

Mr. Drewry ?

Mr. Drewry. Xo, thank you, Mr. Chairman.
Mr. Miller. Thank you very much. Admiral.
Admiral Hirshfield, Thank you, Mr. Chairman.
Mr. Miller. Dr. Preston E. C^loud, Geological Survey.
Dr. Cloud, we would be very happy to hear from you. You have a

prepared statement, I believe?

STATEMENT OF DR. PRESTON E. CLOUD, JR., GEOLOGIST,

GEOLOGICAL SURVEY

Mr. Clodd. I have a prepared statement but, if it may go into the

record without the formality of reading it, I would like briefly to

summarize its main points.

Mr. Miller. It is only a hve page statement. I think we would have
time. Suppose you give us your statement because 1 am very much
interested in the Geological Survey. I almost joined it once.

Mr. Cloitd. I have been told that this statement is a little technical.

It may bore you.

Mr. Miller. Let us hear it. We are in the general field of science,

I think.

Mr. Cloud. The Geological Survey is the Federal agency responsi-

ble for exploring, evaluating, and interpreting the Xation's mineral
resources, the geologic framework in which they occur, and the basic

processes that affect both. During 80 years of research and sui-vey

experience in these fields it has held to the broad concept that geology
is the science of the whole earth, including its internal and water-

covered parts and the waters themselves. Our specific investigations,

however, have moved from the frontiers of the expanding West to

the frontiers of the mind, and particularly in recent years, to those

of the continent itself.

Papers giving residts of the Geological Survey's research on oceanic

and estuarine processes, hydrography, sediments, and biology within
the geographic areas appropriate to the Survey have been appearing
in scientific journals and Goverment publications for the past 45 years.

As a result of independent and collaborative activities by Geological
Survey personnel, more than 60 reports on a wide variety of oceano-
graphic problems have been issued during the past 10 yeai*s. During
fiscal year 1960 the Geological Survey will have spent about $400,000
on research of an oc^anographic nature, and in fiscal 1961 present
plans call for increasing this to about $600,000. By reason of a long
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tradition and wide experience in collaborating witli and coordinating

the activities of other people, institutions, and scientific disciplines,

however, we are able to gain a large return from this relatively small

investment,

I welcome the opportunity to tell you of some of the things we are

doing and thinking about in some areas of our research program that

impinge broadly on oceanography.
Coastal processes are being studied with special reference to the

hydrodynamics of tidal and estuarine flow, the diffusion mechanics of

impinging salt and fresh waters, and coastal erosion, deposition, and
structure. This work, like most activities of the Geological Survey,
is being carried out both in the laboratory and in the field. We are

studying the principles and quantitative characteristics of tidal flow,

fluid mixing, chemical hydrography, and particle movement and are

applying the knowledge gained to the interpretation of existing nat-

ural environments, geologic structures and history, and the develop-

ment of better instrumentation.
The geochemical balance of the hydrosphere is a subject whose

theoretical and practical interest for geology and oceanography we
have long appreciated, but in which we have only recently become ac-

tive on a small but broad scale. Geological Survey personnel are now
leading a worldwide study of the dissolved substances being carried

to the ocean by rivers, with the objectives of explaining the dissolved

load in the oceans and of detecting and explaining anomalies in the

global geochemical balance. The problem of salt balance in closed

basins is also being studied theoretically and empirically, with a view
to explaining variations in the salt content and related physical prop-
erties of water bodies, including the ocean.

The marine geology and mineral resources of the continental shelves

and shallower oceanic waters is a realm of oceanograpliic interest

whose investigations the Geological Survey regards as a particularly

logical and proper extension of its responsibilities on dry land.

We are mindful of the million square miles of unsurveyed ground
below our shelf Avaters ; of the potentially strategic insular and shoal

waters belonging to or entrusted to the United States in the central

Pacific; and of the new outlooks on sedimentary, biological, and geo-

chemical processes that can residt from imaginative research in these

areas.

We have been actively working on the marine geolo^, sedimenta-

tion, hydrology, and geochemistry of parts of the Atlantic continental

shelf, the insular Pacific, and the Arctic Ocean. We have conducted

and published extensive scientific surveys of the mid-Pacific test sites

and western Trust Territory of the Pacific Islands, have synthesized

available records for the continental shelf areas of much of the world,

have carried out a 2-year program of geophysical investigations of the

Arctic basin from a floating ice island, and have discovered that ma-
rine bacteria over the Bahama Banks can separate the isotopes of

hydrogen.
The dating, or geochronology, of events in oceanic history and the

sedimentary and geochemical record of the ocean basins is basic to

many other areas of oceanography. All geochronology depends on
unidirectional processes such as the steady decay of radioactive ele-

ments and organic evolution, as revealed by the fossil record, and the

Geological Survey employs a large proportion of the best qualified
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people in these fields. The protactinium method, which fills an im-
portant part of the gap in radiogenic dating between the range of

radiocarbon and other now conventional methods, was developed in

our laboratroies by a Geological Survey scientist. We are uniquely
qualified in the determination of hydrogen isotopes, whose character-

istics can be used for tracing individual water masses. And, with
suitable teclmical staff and operating funds, our radiocarbon and
oxygen isotope facilities are capable of expanded efforts in biogeo-

chemical, paleoecologic, and geochronologic research.

The needs to date for analysis of the fossil record in the marine
sediments have been met successfully in our paleontological labora-

tories but any program of coring activities that called for additional

biogeochronological or paleoecological research and sei"\4ce would
require staff' increase, particularly with regard to the microscopic
plants and animals that drift in the upper waters of the sea and act

as built-in geologic clocks and climatologic tracei-s in the oceanic

sediments.

"VVe have also maintained a continuing activity and interest in the

facts and theorj' of the climatology, biogeography, and circulation of

those ancient ocean systems which preceded and gave rise to the pres-

ent one, but we have not as yet been in a position to expand this work
to the degree needed or to supplement it by the moclel studies that

could put it on a more quantitative basis. If we understood these

subjects better, we could better evaluate the reality of postulated

crustal shifts and the probable distribution of yet undiscovered re-

sources long emerged from ancient seas.

Finally, our broad concern with major crustal features of the earth
quite naturally takes in the continental margin, the ocean basins, and
other modern marine features which might resemble those that form-
erly prevailed over the now continental reaches of the world. We have
barely sampled these problems with aeromagnetic surveys of the
western Atlantic basin, the California offshore basins, and some of the
undersea mountains and trenches of the central and northem Pacific

basin. More needs to be done, and this program could profitably be
coordinated with geophysical inquiries being carried ovit from surface
vessels and submarine devices by existing oceanogi'aphic institutions.

The importance of our oceanographic research is such that our best
efforts should be devoted to obtaining basic scientific data from marine
environments within the framework of a sound progi'am of research on
the geology of the earth as a whole. We are not equipped at this time
to exert, our full potential in oceanogi^aphy, however ; to fully comple-
ment this work, information would have to be obtained beyond the
continental limits and territorial waters, which would require addi-
tions to our existing authorization.

I would like to close with the comment that, at this time, we feel

that we can function most constructively in the field of oceanography,
not by a separate marine facility, but by increasing the oceanograpliic
activities in which we are already engaged; by expanding partic-
ularly the work on sedimentary and geochemical processes and mmeral
resources (including mineral fuels), crustal structure, and radiogenic
isotopes: and by collaborating with existing oceanographic ccntere in
the use of vessels, equipment, and personnel for marine geologic pur-
poses.

Mr. IVIiLLER. Mr. Bauer?
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Mr. Bauer. Dr. Cloud, as I understand it, then, you do not desire
to become a ship operator in any survey function ?

Mr. Cloud. This is correct. We feel that with the collaborative re-

lationships that we have had with other Government agencies and the
oceanographic institutions that we can borrow or charter the equip-
ment that we need to carry out survey investigations offshore.

Mr. Bauer. Now, with respect to the survey of the oceans, where
do you feel, from the point of view of a geologist, should the im-
mediate attention be jjlaced, on the supposition that you have only
so many ships ?

Mr. Cloud. The logical extension of our activity is to the Conti-
nental Shelf area. Of course, this is a veiy big area, and we would
have to make some selections about where to begin work there. In

fact, we have begun work in the area around the Florida Peninsula
and on tlie Bahaman phitform oli'shore.

I would say that this would be a very good program to extend
to work completely around tlie Florida Peninsuhi because we would
encounter tliere a large variety of sedimentary situations that might
have existed in the past.

Next to this, I would put the Califoniia offsliore shelf and basin
area where we know tliere are deposits of phosphate and possibly
of manganese and other resources that could conceivably be exploit-

able at some time in the near future.

Mr. Bauer. Well, the reason I was asking that is this: Is is tnie

that ge-ology is really a science of the sea as far as sedimentation
eitlier on land or sea is concerned ?

Mv. Cloud. I am afraid that geologists are likely to ]>e a little bit

inclusive about their field of efforts. Since geology is defined as the
study of the eai-th we consider that all parts of the earth properly
fall within our realm of investigation. Much of what we deal with
in the past is in the form of ancient marine deposits and for this

reason we are particularly interested in the ocean and in the sedi-

mentary and chemical processe,s that go on there.

Mr. Bauer. As I remember fi-om my reading of Professor Kuenen's
book, the Crulf of Maine is one of the areas that needs a little atten-

tion, is it not?
Mr. Cloud. Indeed so.

Mr. Oliver. I am sure of that.

Mr. Ci>ouD. As a matter of fact, we had a collaborative project
with the Fish and Wildlife Survey up on Sagadahoc Bay that ran for
a numl)er of yeai-s.

Mr. Baier. Would you distinguish for the committee what your
mission is as distinguislied from that of the Bureau of Mines?
Mr. Cloud. I would say, Mr. Bauer, that the Geological Survey

had clear and primai-y responsibility for basic exploration and re-

search, for interpretation and for evaluation including the computa-
tion of reseives on a regional and commodity basis. I would say that
the Bureau of Mines had clear and primary responsibility for de-

veloping methods for getting the ore out of the ground, l^eneficiating

it, and moving it to centers of distribution. In l>etween these two
rather clear responsibilities there is the twilight area of the explora-

tion and evaluation of specific sites which may be done either by the

Geological Survey or by the Bureau of Mines ,or l^y. both working
tosrether.

-' ' - -
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Mr. Bauer. Now I have one more question. You mentioned in your
statement that you would require authorization to enlarge your activi-

ties. Do you mean a remo\al of limitation similar to that was placed

on the Coast and Cieodetic Survey' to work within the continental

limits ?

Mr. Cloit). a removal of the area limitation.

Mr. Bauer. Thank you. That is all.

Mr. Miller. Mr. Oliver ?

I defer to you because the Gulf of Maine was mentioned liere so

that you have the floor.

Mr. Oliver. Thank you veiy much, Mr. Chairman. I appreciate

that consideration. I am sure we could not say too much about the

needs of the Gulf of Maine. Doctor, I hope that some day we can get
together and talk about it and do something about some of the defi-

ciencies that exist in the area.

I would like to ask this question, however. Is Geological Survey
a member of this Interagency Committee?
Mr. Cloud. Yes.
Mr. Olr-er. You were on the temporary committee also ?

Mr. Cloud. "We have representatives on the Federal Council and on
the Committee on Oceanography of the Federal Council.

Mr. OLI^•ER. What I refer to now is the Interagency Committee set

up here under the Federal Council, I belie^e.

Mr. Cloud. I think they call that the Committee on Oceanograpii}^
of the Federal Council, do they not ?

Yes, we have a representative on that committee.
Mr. Oli\'er. Do you feel that this is a step in the right direction ?

Mr. Cloud. I think this is very much a step in the right direction.

Mr. Oliat:r. Do you feel that it goes far enough ?

Mr. Cloud. Yes, I feel that it goes far enough. I think tiiat the
work that this committee here has done and that the Xational Acad-
emy Committee on Oceanography has done in bringing to the atten-

tion of the bureaus and the departments the need for more activity in

this area has encouraged all of us to look toward an expanded effort

in oceanography and to ask for more money.
Mr. Oliver. I notice in your statement here that you talk about

fiscal 19G1, that present plans do call for increasing your research ac-
tivities of an oceanographic nature to about $600,000.
Mr. Cloud. That is the shell of the peanut.

Has that increase really been finided ?

No, the increase has not as yet l^een funded.
But it is in the budget I

It is in the budget.
Did you ask through your budgetary control for moi-e

, I cannot answer that question. In 1958, when the
Geological Survey supplemental appropriation bill came before the
Congress with departmental approv<al we asked for $3 million in that
bill. This was cut in half to a million and a half dollars. We had
four oceanogi-aphic items in that proposal of which one has not been
activated and two have been activated and continued at a vei-y much
reduced scale.

Mr. Oliver. Would you feel that if in the place of this Interagency
Committee we had a mechanism which placed more stress upon ocean-

Mr. Olr-er.
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ogi-aphy as a general activity of the Government that it might be
helpful in meeting some of these objectives that you have been talking
about ?

Mr. Cloud. No, I do not think so. I think the Interagency Coni-
mittee is well constituted to do the job.

You have heard from a number of witnesses in the last few days
that we have the authorization and we have the powers of coordina-
tion and we do work well together.

I think that the main thing that we need is the encouragement that
you have given us to come to the Congress and to ask for more funds
for basic research.

I think maybe we have been a little more timid about this than
we should have been.

Mr. Oliver. In other words, the wheel has not been squeaky enough
in times gone by and you are getting some encouragement now^ to feel

that perhaps there would be a little more sympathetic reception up
here ?

jVIr. Cloud. We have nothing to complain about.
IMr. Oliver. Thank you. I notice that in your statement on page 4,

you refer to the necessai-y stall* increases if you were going into the
area of more coring activities. Would this be a desirable thing?
Mr. Cloud. I think so, yes.

Mr, Oliver. Did you ask for it ?

Mr. Cloud. We do not anticipate, we have no reason to believe that
coring activities will be abruptly accelerated. I think that your
question puts the finger on one of the problems that all of us who
work in basic science are a little bit afraid of. That is the problem
of the crash program.
We are a little bit like a small boy who has faithfully eaten all of

his spinach and is confronted wdth a large dish of ice cream. He
knows if he eats it before it melts he is gomg to get a bellyache. Yet
he hates to see it go to waste.

We are veiy much conceiTied that any funding of basic science
activity, mcluding oceanography take place at a pace such that we can
keep up with it and assimilate it, get the best people, expand our
efforts on a realistic basis, and complete and publish our researches
as they are done.

Mr. Oliver. "\^77iat is your feeling with regard to the Soviet activi-

ties in a comparable area to which the Geological Survey is operating ?

Mr. Cloud. I think that probably in the Soviet they would not
permit the amount of overlap that we have here. In other words,
it is very unlikely that the Soviet geological survey is doing any
oceanographic research. That would be the function of some other
bureau,
Mr. Oli\ter. Do you feel that maybe in general they are operating

under a greater, more rapid momentum than we are ?

Mr. Cloud. They are certainly pouring a tremendous effort into
all fields of scientific research. For instance, they have an enormous
program of drilling core holes all over the country just to find out
what is there.

Mr, Oliver. Do you feel that our relatively lackadaisical attitude
is good for the future of this country in terms of what they are
doing?
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Mr. Clotjd. Well, this is a difficult question to respond to because
one always gets wound up in this business of scientific freedom. I
do not think that the scientists of this country would stand still for
a program whereby they were regimented and ordered about on the
scale that the Soviet scientists are. This is one of the disadvantages
of a democracy as far as attaining a military objective or a crash
program is concerned.
Mr. Olr^er. I do not have that in mind, Doctor.
T\niat I had in mind was that, for example, you are saying here that

statF increases would be necessary for more coring activities and I
assume that you really feel they should be increased.

Mr. Cloud. That is right, and I had some experience in recruiting

for this sort of thing over a period of 10 years in an administrative
job, out of which I now happily am. To get the kind of people that
we need to do this high level type of work is a very slow process.

You must have your finger on the universities that are producing the
personnel that are needed in this work, watch their students, have an
opportunity to see what they can do and eventually hire them. It

lakes a long period of training to prepare a man for this type of
Avork and recruitment is a very slow proposition.

If we should suddenly have as small a sum as $200,000 to go out
and recruit for this work, we would have a hard time spending that
sum wisely this year for new scientific personnel only, although we
could easily and effectively spend much larger sums for equipment
and facilities in anticipation of increased staffing.

I think one of our biggest problems in recruitment has been the
lack of assurance of funds looking ahead to a future fiscal year
Avhereby we could be in the market for the best people and offer

them jobs when they graduate from school this year or next year
because of the way in which we operate and on a year to year budget
with only the assurances of tradition to give us the flexibility we
need in making employment offers.

Mr. Oliver. Have we any programs in effect now that would en-
<:'Ourage people in either the later years of high school or in colleges

to engage in this sort of a profession?
Mr. Clottd. We do this individually.

Mr. Oli\^r. But you have no funded program which would give
us the result that you are speaking of ?

Mr. Cloud. Yes, we have a program. We have a staff geologist on
the Geological Survey whose sole job is to keep in touch witli promis-
ing students in the fields of science relating to geolog}', and he goes
around to the annual meetings of the various societies, attends these
meetings, and sets up an office where they interview prospective em-
ployees and discuss their qualifications and job opportunities on the
Survey; but, of course, there never have been enough job opportuni-
ties on the Survey except in the immediate postwar crash program.

'i Mr. Olia-er. JSIr. Chairman, I have just one other question.
' 'Does Geological Survey engage at all in the so-called Mohole
project ?

Mr. Cloud. A Geological Survey man. Dr. Harry Ladd, is the mo-
tive force behind this ]3roject.

Mr. Oliat:r. This is being financed by private funds ?
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Mr. Cloud. There are people here who know more about it than I

do. Perhaps Gordon Lill will respond to that. I think probably,

both ONR and XSF are putting money in it.

Mr. Oliver. I mention that to show the interest of just one member
in this project. Even though a lot of people are inclined to ridicule

it, I think that it is basic that that project be carried through.

Mr. Miller. Mr. Flynn ?

Mr. Flynn. I have no questions.

Mr. Miller. Mr. Drewry ^

Mr. Drewry. Dr. Cloud, I notice that you feel that you ought to

have an addition to your existing authorization and, as I understood
that, it was to enable you to go beyond the immediate closeby waters.

I also notice that you have been active up in the Arctic Basin and the

Bahama Banks. How did you manage that?

Mr. Cloud. Well, we operate to the Bahama Banks from Miami.
The Arctic Basin work was some special arrangement with the Air
Force whereby our men were stationed on one of those floating ice

islands. It was off the coast of Alaska essentially, you might say, in

the territorial waters of Alaska drifting along the Canadian Archi-
pelago. We do have cooperative aiTangements with agencies through-
out the Government and at various times our personnel will be trans-

ferred to one of these agencies to perfonn a job outside of the terri-

torial limits of the United States but we are not authorized in our
own legislation to undertake this independently.
Mr. Drewry. Your problem, then, is somewhat similar to that of

the Coast and Geodetic Sui-vey, which was that they could partici-

pate in these programs but it took a little arranging to make it work
out.

Mr. CLout). Yes, that is correct.

Mr. Dreavry. I noticed that you mentioned fiscal 1960 and 1061 and
also that you had issued a number of reports over the past 10 years.

In the 10-year period, was there anything like the amount of money
available that you have had since fiscal 1960 ?

Mr. Cloud. Yes, I think so. Actually, you know it is quite a prob-
lem to identify all of the things we do in oceanography. Frequently
they are done for other pui-poses but tliey have an oceanographic
bearing. We have always had a happy relation with the scientifiG

community in general so that we are able to get them to do things for

us and we play ball with one another and make our funds for research

in this area go a long way.
I do not think that the amount of money that we have spent on

oceanography anything like represents the cost of the actual opera-

tion in research.

Mr. Drewry. Of course, I tliink that it is important to realize that

money is not everything in these respects.

That is all I have.

Mr. Miller. I take it, then. Doctor, from your answers to some of

these questions, that crash programs in tlie field of science, this field

or anj'thing else are not tlie things that seiTe science the best.

Mr. Cloud. One of the worst things that can happen to basic sci-

ence is to have a crash program.
Mr. Miller. I just wanted to get that into the record.
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Now the Geological Survey, as its name implies, has to do with this

but you also have a second branch that does cadastral surveying or
topographical surveying?
Mr. Cloud. This is the Topographic Division.

Mr. Miller. How much of the area of the United States has now
been mapped '.

Mr. Cloitd. Topogi'aphically ? I could only really guess at the an-

swer to that question.

Actually, a very large part of the United States is covered by
topographic maps of one sort or another but the quality of these

maps over very large areas is simply inadequate for modern research

purposes.
Mr. Miller. You do not know what percentage is mapped?
Mr. Cloltd. I could only guess at that.

Mr. Miller. Is it 75 percent ?

Mr. Cloud. I would say 75 or 80 percent of the country was covered
by topographic maps of some quality, probably not more than 20 per-

cent by means of good, first class quality, but I stress that these are

simply wild guesses.

Mr. Miller. The part where the maps are not entirely accurate at

least gives us some idea of the country itself.

Mr. Cloud. Yes, they do, and the topographic mapping program
has been stepped up in recent years with particular emphasis on the
coastal areas and the international boundaries. We have very fine

maps for most of the coastal areas and the international boundaries
with Canada and Mexico.
Mr. Miller. If I remember rightly, this branch originally was part

of the Army, was it not?
It started out as the topographical part of the Army away back

around 1820 or some place in there.

Mr. Cloud. Xo, the Survey was not organized until 1879.

Mr. Miller. That is riglit, but tlie work that it did in topographical
work of making maps of the country at that time was part of the

Army's function tliat j^ou inherited from them in 1878, is that

right ?

Mr. CiX)UD. Well, this is a little more history than I can cope with.

1 recognize that both geology and topography were sort of appendages
to military operations in the West before the organization of the

Geological Surv^ey.

Mr. MiLi>ER. I have in mind a man who got his education in Eu-
rope, a fellow by the name of Fremont that started out west and
among other things was instructed to look for routes on which to

put a railroad. He was a topographical engineer.

The point I was making is that since at least 1878 we have been
trying to map the United States on land and we have not done a
very good job of it and yet there are vast areas of the Pacific which
are many times the size of the United States on which we have prac-
tically no infonnation.
Mr. Cloud. I would to some extent defend the history of our map-

ping development and I would do it on this basis: that the complexity
of your requirement is a function of your times. At the time of these
early explorations when people were wandertng around tlirough the
West in wagon trains and they would look and say, "That looks like
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a low place over there, we will go through there," it was enough to

have a map at a scale of 1 to 250,000 but most geologists nowadays
would be lost on a 1 to 100,000 scale map and could hardly find their

way around on it simply because we are looking for smaller things,

and so we have to have larger scale maps to look for the small

things on.

Mr, Miller. I have no complaint and no quarrel with you on that at

all. We have to have more progress, I say that if it were not for one

of your early geographers, a man by the name of Marshall, we would
not have the great Central Valley project in California because when
he had nothing to do when he retired he put it together. That is how
it got started. He lived in California and was a geographer of the

West.
Thank you. Doctor, very much. I wanted to get in something for

the West for the sake of my friend from Maine and now he has de-

serted me,
Mr. Cloud, Thank you. It was a pleasure to be here.

Mr. Miller, We will now hear from the Texas Instmments, Inc.

Will you give your name and address to the reporter ?

STATEMENTS OF F. J. AGNICH, VICE PRESIDENT, GEOSCIENCES AND
INSTRUMENTATION DIVISION, AND DAVE BARRY, OCEANOG-
RAPHER, TEXAS INSTRUMENTS, INC.

IMr, Agxich. I am Fred J, Agnich, I am a vice president and di-

rector of Texas Instruments. I have been a geophysicist for about

23 years and I head up our Geoscience and Instrumentation Division

in Dallas, Tex.
With me I have Mr. Dave Bariy, who is particularly concerned

with our oceanographic efforts, and I do have a prepared state-

ment,
Mr. Miller. Do you want to go aliead? I think you can sum-

marize the statement. We have about 15 or 20 minutes.

(The statement follows:)

Prepared Statement of TexavS Instruments

Mr. Chairman, members of the committee, thanlv you for the opportunity to

appear before you today. My purpose in being here is to demonstrate an indus-

trial capability which, I believe, can be used in support of enlarged oceanographic
survey and research requirements. I will not burden my remarks with an ac-

counting of the need for this program, since I feel that we are in agreement
that a marine program is vital to the economic and military well-being of the
country.
As a representative of Texas Instruments, an established leader in the fleld

of exploration geophysics, I can say that we in the geophysical industry have
followed with considerable interest the testimony which has been presented
here. Certain phases of oceanography constitute an integral part of the in-

dustry's business. If I may repeat Admiral Karo's definition, presented in

earlier testimony, "* * * oceanogi-aphy may be divided into three branches

—

physical, geological, and biological * * *." The geophysical industry, then, is

intimately concerned with the first two of these—physical and geological.

In the latter category, geological, the industry conducts what might aptly be
called commercial oceanographic measurements, inasmuch as these measure-
ments are directed toward determining the location of petroleum accumulations
under shallow water. Using marine sei.smic reflection and refraction techniques,
developed by industry, subbottom stratigraphic maps are constructed as an aid
to locating oil. Marine gravity techniques, another important comix)nent of
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marine geology, detect anomalies within the substructure and provide still an-
other means of defining petroleum accumulations.

Interest in the physical characteristics of the oceans has been influenced by
the industry's participation in the manufacture of instruments and systems for
military applications. For work in the field of antisubmarine warfare, the in-

dustry's research and advanced studies groups are conducting investigations into
acoustic propagation through water and the detection of submersibles by mag-
netic techniques.
At this point, I think it appropriate to specify how we in the geophysical

industry feel that we can contribute to a program in oceanographic research and
surveys. I will discuss, in some detail, industry's ability to conduct production
marine surveys. To a lesser extent, I will comment on capabilities in the gen-
eral areas of instrument design and data processing. It might be pointed out
that it was only because of the economic need to find oil and other minerals that
exploration geophysics enjoys the relatively high order of development it has
attained.

MARINE SUR^'ET CAPABILITY

In reviewing the testimony as presented before this committee and the various
documents which have been circulated pertaining to proposed programs in the
marine region, it is industry's view that a definite need exists in the area of
oceanic surveys. A common item of testimony has been the scarcity of qualified
men and equipment to perform satisfactorily those operations required of a
comprehensive oceanographic program. If I may again quote, a Committee
on Oceanography publication remarks on "* * * routine survey tasks that are
not the proper work of a research organization and contribute little to the
laboratory except as a financial stopgap." While this remark is necessarily
out of context, I believe that it effectively summarizes the relationship—at least
as an operational arrangement—between research and surveys.

It is industry's belief that marine surveys can be accomplished more efficiently

and with greater economy as surveys rather than as a part of research. The
conduct of comprehensive oceanographic surveys, on a production basis, could
relieve the universities and nonprofit institutions of an essentially routine oi)era-

tion and free valuable oceanographers for research.
Here, an industrial capability peculiar to the geophysical industry may pro-

vide a service in the conduct of the required surveys. The collection of earth
sciences data, on a production basis, forms the major jxirtion of the geophysical
industry's business. In the last year, 180 geophysical exploration parties, both
land and water, were dispatched by the industry to almost every free country
in the world. Staffed from a total industrial personnel capability of over 5,000
geophysicists, these parties conducted seismic and gravimetric surveys in the
search for petroleum.

In a highly competitive environment such as exists in the geophysical indus-
try, close attention must be paid to cost and performance considerations. Pro-
duction survey work must produce, both in quantity and in quality. For this

reason, the industry's scientific exploration parties are organized to perform
their activities in the most efficient, economical manner. Data gathering activi-

ties which can be accomplished by semiskilled or unskilled labor are performed
by such labor, supervised, from a quality-control standpoint, by party scientists.

The amount of offshore marine survey work conducted by the industrj' is

modest as compared to the total amount of work i)erformed by nonindustrial
agencies. However, the volume is a direct reflection of the need within the {petro-

leum industry for such work. For example, in the peak year of marine explora-
tion activity, 1954, there were some 28 ships and smaller vessels active. In 1959,

this peak had been reduced by about 64 percent to a total of 10 vessels or less.

The marine surveys conducted b.v the geophysical indu.stry required the use of
specializefl personnel, so a decline of 64 percent in the marine survey market
should certainly have necessitated the wholesale discharge of such personnel.
However, it has been the industry's pleasant experience to find that field per-

sonnel in the applied sciences—physicists, geophysicists. and the like—adapt
readily to marine survey work. Therefore, since a falloff in the marine survey
market was accompanied by an increase in land survey requirements, "marine"'
personnel were merely reassigned duties with exploration parties working on
land.
The "environmental" versatility of applied scientific personnel has led the

geoph.vsical industry to the conclusion that general oceanographic surveys can

55944—60 7
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be accomplished by applied scientists supervising the activity of semiskilled
labor. This would both reduce the cost of comprehensive marine surveys and,
as stated previously, iienuit oceanographic researchers to spend more time on
research.
The industry relies to a large extent on converted vessels, such as is shown

in this first slide, for its marine survey operation. The vessel you see on the
screen is Tr'xas Instruments MV Sonic, a converted Navy LCS(L). Since its

commission in 19r)4, the Sonic has surveyed in detail over 20,000 miles of line

under contract to the petroleiun industry. Its area of operations, as shown on
the next slide, has been, for the most part, in the shallow offshoi'e waters and
bay areas. The vessel, however, is completely seaworthy. At one time, the
iconic successfully completed a seismic reflection profile in 16,000 feet of water
in a project designed to determine the origin of the Bahamas Islands.
Industrywide statistics are, at best, characterized by large information gaps

owing to the industry's tendency to classify as "company confidential" most work
performance figures. However, I have attempted to gather pertinent data
to indicate, at least in degree, the amount of marine survey work tJiat has been
accomplished. I wish to emphasize that these figures are estimates only. In the
period 1944 to 1959, about 4,000 crew-months were expended on marine survey
activity. From 1950 to 1959, an average of 20 crews engaged in marine survey
activity each year. The total average number of seismic personnel on the water
each year amounted to about 300. Of these, 100 were scientific and technical i)er-

sonnel. Shore-based data reduction and analysis personnel—all scientific

—

amounted to 200. The average total, then, in all categories averaged roughly
500 people engaged in marine survey activities i>er year.
An auxiliary function which is an important key to the successful execution

of marine surveys is navigation. The navigation techniques employed by the
industry aboard its vessels are the most advanced obtainable. The industry's
navigators are skilled in the use of all commercially available navigation devices
such as Loran A. Raydist, radar, and others. Additional, the industry is antic-
ipating extensive use of the Transit satellite system when it becomes available.

DATA PROCESSING CAPABILITY

The collection of oceanographic data on a worldwide basis requires automated
processes for analysis of results. The need for automation is evident when one
considers that an underway survey vessel, on a production survey, can accumu-
late an estimated 18 million discrete measurements in the course of 1 year.

In the area of data processing, a uuirine survey conducted as a separate pro-
duction operation can use data collection and processing techniques which com-
bine automated and semiautomated data recoi-ding with automated data han-
dling. Our industry's geophysical data are handled in this manner in world-
wide locations such as Texas Instruments data processing office in London,
England. As a result, the industry has been able to employ more powerful
mathematico-theoretical tools to the interpretation of measui'ement results.

INSTRUMENTATION CAPABILITY

Oceanographic instrumentation, as pointed out in previous testimony, is inade-
quate. The geophysical industry faced a like situation in its infancy, and sijlved

it by developing and manufacturing its own instnunentation. The market for
geophysical equipment is relatively limited, and therefore provides little economic
incentive for widespread manufacture of these items. For this reason, the
geophysical instrument manufacturing capability is contained wholly within the
industry.
This established instrument manufacturing capability is readily adaptable to

the production of specialized oceanographic instruments. In fact, much of the
equipment produced by the industry, either for commercial or military use, is

designed specifically for marine environments. The AN/ASH-5 airborne
bathythermograph shown in the next slide and the AN/ASQ-8 airborne magnetic
anomaly detection system, supplied in production (juantities to the Navy by Texas
Instruments, typify marine instrumentation produced for military use.
In the area of commercial application, the LaCoste-Romberg submarine grav-

ity metf'r, a Texas Instruments seismometer, and the SOXIC marine system are
but a few examples of instrumentation designed for shii)board oi)eration or to
witlistand the corrosive effects of salt water. The instruinents must also be
designed to withstand extreme of operating conditions, from the cokl of the
Arctic to the heat of the Sahara.
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Aside from the design and production of equipment to gather data, the in-

dustry also manufactures instrumentation specialized to reduce the data. Illus-

trative of this capability is Texas Instruments' seisMAC shown on the next slide.

This equipment is an electronic analog computer which takes recorded seismic

data and reduces them to a form suitable for direct plotting of subbottom

stratigraphy. In addition, the quality of the data is improved via a process of

signal enhancement.
While these remarks have been necessary brief, it is my hope that they have

demonstrated the existence of a capability which, as a supplement to those in

nonindustrial facilities, can aid in improving the current state of oceanography

by providing production marine survey services, data reduction facilities, and

instrument development.

Mr. Agxich. I think I can summarize the statement, if you prefer.

I want to thank you, first, for the opportunity of being here today.

Our purpose in being here is to demonstrate an industrial capacity

which I think can be used in an enlarged oceanographic survey in

support of related research requirements.

I will not discuss the need for this program since I tliink we are all

agreed that we need a gi-eatly expanded effort.

We followed the testimony with a great deal of interest. I think

everybody in our industry has, and we are concerned largely with the

physical and geological branches of oceanogi'aphy rather than the

biological one.

Our industry conducts surveys which might be called commercial
oceanographic measurements, used toward determining the location of

petroleum accumulations mider shallow seas.

We use, primarily, seismic reflection and refraction teclniiques,

marine gravity techniques, and magnetometer work as a means of

defining petroleum accumulations.
Our interest in the physical characteristics of the oceans has been

influenced by our participation in the manufacture of instruments
and systems for military applications, particularly in the field of

antisubmarine warfare.
^Vliat I want to discuss here briefly is our ability to conduct produc-

tion marine surveys and also to conunent briefly on instrumentation

design and data processing.

I think the common item of testimony before this committee, as I

have read it, has been the scarcity of qualified men and equipment to

perform the operations that would be required in an expanded and
comprehensive oceanographic program, and I can quote the commit-
tee hearing which says that routine surveys, as being a floor to the

proper work of a research organization, contribute little to the labo-

ratory except as a financial stopgap. This is out of context, of course,

but I think it effectively summarizes the relationship, at least as an
operational arrangement, between research and surveys as such.

We believe in industry that marine surveys can be accomplished
more efficiently and with greater economy as surveys rather than as

part of research.

The conduct of such surveys would relieve the univereities and
nonprofit institutions of an essentially routine operation and free

valuable oceanographers for research work.
Tlie collection of earth sciences data, today on a production basis,

forms a major portion of the geophysical industry's business.

Last year I think we had about 180 crews, both land and water,

sent out by industry to all parts of the free world and staffed from
a total industry personnel capability of over 5,000 geophysicists.
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These are not technicians. Tliese are professional geophysicists.

This is a higlily competitive field so we pay a great deal of attention

to costs and performance considerations. This work must produce
both in quality and quantity and therefore the crews are organized
to perform their activities in the most efficient and economical manner.
The data gathering activities which can be accomplished by semi-

skilled or unskilled labor are performed by such labor supervised from
a quality control standpoint by party scientists.

The amount of offshore work actually done in the industry is modest,
I think, compared to the total amount of work performed by non-
industrial agencies.

In the peak year of our marine effort, 1954, I think there were some
28 ships and smaller vessels actively engaged and in 1959 this total

had been reduced to 10 vessels or something of that nature.
These operations require the use of specialized persomiel. You

might think that this decline would be severe but you can readily
transfer people from land to water in geophysics so that you simply
pull them back to land operations which increased.

We in industry rely almost entirely on the use of converted vessels

for marine survey operations.
In Texas Instruments, we have two, the motor vessel Sonic, which

is a converted Navy LCS and the Texin, which we have just pur-
chased.

Since 1954, the Sonic has surveyed m detail some 20,000 miles of
seismic line under contract to the petroleum industry, primarily in

shallow offshore waters and bay areas.

However, a few years ago, we successfully did a job in 16,000 feet

of water in a project designed to determine the origin of the Bahamas
Islands.

To give you some statistics, in the period 1944: to 1959, about 4,000
crew-months were expended on marine survey activity. From 1930
to 1959 there were about 20 crews engaged in marine survey activity

each year and the number of personnel on the water each year
amounted to about 300, of which 100 were scientific. On shore, in

data reduction and analysis of the data, we had about 200 people, the
average total being about 500 a year engaged in marine survey work.
We, incidentally, utilize all of iho, navigation tecliniques and we

anticipate using the transit satellite system when it becomes available.

For analysis of results, the need for automation is evident if you
consider that on a production survey an underway vessel can accumu-
late an astimated 18 million discrete measurements in the course of 1

year. Obviously, you must automate to be able to handle data on
that volume.
We employ many of the more powerful mathematical and theoreti-

cal tools to use in the interpretation of this kind of result. Instru-
mentation, we feci and, as has been pointed out, is somewhat inade-
quate in this general area.

The geophysical industry faced a like situation in its infancy and
solved it by developing and manufacturing its own instrumentation
l)ccause the market for this equipment is relatively limited and it pro-
vides little economic incentive for widespread manufacture. For that
reason, the capability is contained wholly within our own industiy.
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This instrument manufacturing capability is readily adaptable to the
production or, indeed, the design of specialized oceanograpliic instru-

ments.
Much of the equipment produced by the industry has been specif-

ically designed for marine environments and here particularly in the

ASW field for the detection of submersibles.

In the area of commercial production, I could refer to the LaCoste-
Romberg submarine gravity meter, a Texas Instruments seismometer,

and the sonic marine system, which are simply a few examples of the

instruments designed for shipboard operation.

They must be designed to operate in any condition.

The industry also manufactures instrumentations specialized to
reduce the data. These include Texas Instrmuents seisjMAC. This
equipment is an electronic analog computer wliich takes recorded
seismic data and reduces them to a form suitable for direct plotting of
subbottom stratigraphy. In addition, the quality of the data is im-
proved via a process of signal enliancement.

I think tliat about summarizes the statement.

I would be glad to answer any questions you might have.

Mr. Miller. Mr. Bauer?
Mr. Bauer. With respect to the data that you have obtained on

your various surveys and so on, that is regarded as confidential to the
various oil companies, is that correct ?

Mr. Agnich. It is very highly so.

Mr. Bauer. Have anj- of the oil companies, to your knowledge been
approached by Federal agencies to get data that has been collected

that belongs to them ?

Mr. Agnich. Mr. Ban-y?
]Mr. Barry. Actually the oil companies, most of them, have a work-

ing agreement where they supply this information for official use only
to the Hydrographic Office and we have been partially instrumental
in making aiTangements for the oil companies to do this.

Mr. Bauer. I think it would be A^ery interesting if you could de-
scribe briefly how you take your seismic sections. How often do you
take them and do you have to stop the ship and liave two ships and
so on, as is often done by certain others ?

Mr. Agnich. No, we use one ship and the ship never stops. It
proceeds at a rate of about 6 knots and we detonate an explosive
charge in the water at about an avei'age of one every 2 minutes and
these are approximately a quarter of a mile apart and with these we
measure the subsurface below the bottom of tlie ocean to a depth of,

we will say, 20,000 feet in the earth.

One sliip can under good going do as much as 100 miles of such
surveying in a day.

Mr. Baiter. Do you know wliether or not such equipment or tech-
niques would be available for the Coast and Geodetic Survey ?

5lr. Agnich. If they wanted to utilize them, yes, sir.

Mr. Bai-er. That is all I have. Mr. Chairman.
Mr. Miller. ]Mr. Flynn?
Mr. Flynn. I have no questions.

Mr. Miller. Thank you very much. I appreciate your coming
here.

I tliink that the testimony you have given us is most enlightening.
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Perhaps out of it will come a better understanding that we have to do
a lot more in this field. Of course, you have had an incentive for
designing and developing instrumentation Avhich they have not liad in
Government. We will have to get together.
Thank you.
Mr. Agxich. Thank you.

. (The following was furnished for insertion :)

Texas Instruments, Inc.,

Geosciences and Instrumentation Division,
Geosciences Department,

Dallas, May 23, 1960.
Mr. Paul Bauer,
Consultant, House Committee on Merchant Marine & Fisheries,
V.8. House of Representatives, Washington, D.C.

Dear Sir : In response to your questions following our recent testimony before
the committee we are pleased to submit the following information on oceano-
graphic survey work

:

A completely outtittod and manned survey vessel for conducting underway
surveys including scientific personnel, amortization, data reduction, and all
logistics would cost approximately §85,000 per month and would survey approxi-
mately 54,000 line nautical miles. Of course, this is employing a converted naval
vessel and the ship operating cost is only about one-third of this figure, the
balance being amortization of ship and equipment, scientific personnel salaries,
and data processing costs.

The conversion costs of a naval vessel vary dependent upon the type vessel
and measurements desired but would be well under $500,000 per vessel includ-
ing instrumentation and purchasing the vessel at current surplus sale prices
for any of the useable classes un-der about 1,000 tons displacement.

Conversion and outfitting time including supplying a trained scientific staff
from the geophysical industry would not exceed 6 months per vessel.

Large-scale (oceanwide) survey costs would be directly dependent upon the
number of miles and ship months of effort involved. To provide you with an
example, to survey all the oceans of the world on a one degree line with 10
percent of the total line mileage devoted to crosslines for tying the sui*vey

together and including a proportionate number of time stations, the cost would
be about .$100 million. The survey would take 7 years to accomplish. This
would include all oceanographic measurements and all costs.

If we can provide any additional information for you or the committee, please
do not hesitate to call on us.

Sincerely,
David T. Barry.

Mr. Miller. The connnittee will stand adjourned until Friday, at

10 o'clock.

(Whereupon, at 11 :55 a.m., the committee adjourned, to reconvene

at 10 a.m., Friday, May 20, 1960.)
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FRIDAY, MAY 20, 1960

House of Representatives,
Special Subcommittee on Oceanography of itie

Committee on Merchant Marine and Fisheries,
Washingt07i^ D.C.

The subcommittee met at 10 a.m., pursuant to adjournament, in

room 219, Old House Office Building, Plon. George P. Miller (cliair-

man of the subcommittee) presiding.

Mr. MiELER. The committee will come to order. I understand, Mr.
McKeman, you have a statement that you would like to make at tliis

time. We welcome you, sir. We are always glad to see yon.

STATEMENT OF DONALD L. McKERNAN, DIRECTOR, BUREAU OE
COMMERCIAL FISHERIES, FISH AND WILDLIFE SERVICE. DE-

PARTMENT OF THE INTERIOR

^Ir. McKernan. ]SIr. Chairman, I have no prepared statement with
me, but I am here to discuss with you the Department's reports on
the tlii'e« bills which are currently before this cormnittee.

The chairman is aware that we in the Department appeared before
this committee and presented extensive testimony with respect to the
Department's and Bureau's elforts in the field of cK-eanogTaphy. I am
sure the chainnan would not like this material repeated again, since

it is already in the record.

I would like to address myself to the bills that the chairman and
the committee have before them. I think it rather important, ^Ir.

Chairman, to indicate to the committee the importance which the

Department places on your efforts in behalf of oceanogi-aphy.

You have heard for the last several days of the importance of

oceanographj^ in the defense of our country. I am sure the chair-

man is well aware of the imi)ortance of the living resources of the sea.

I personally am of the opinion that the biological research on the

oceans has lagged behind and a great deal of practical research is

needed in most helds of biological oceanography, as in fact in the

physical and other aspects of oceanography.
We in the Bureau of Commercial Fisheries must use basic research

in order to insure the maximum utilization of the living resources

of the sea surrounding our country. We realize that we are pretty

well scraping the bottom of the barrel in man}- respects and uidess

somehow we increase the level of research in the basic aspects of bio-

logical oceanography it appears we are not going to have infornuition

available to use by which we can make intelligent decisions concerning
the rational use of the living resources of the sea.

99
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Mr. Miller. I am glad that you make that statement, Mr. Mc-
Kernan. I think that I can speak for the committee when I say we
recognize the importance of physical oceanography and the necessity

of it in the field of defense, yet the biological features, the living re-

sources of the sea, are of the utmost importance, and without detract-

ing from the work that we do in the other area of physical oceanog-

raphy we can certainly not afford to make secondary the biological

features of this work.
If there is an excuse, or a reason necessary for oceanography, it is

that we can develop the full resources of the sea, the biological re-

sources of the sea. Today we do need to know all about the ocean

and its effect as far as defense is concerned, but we hoj)e that that is a

passing and ephemeral necessity. Sooner or later peace will come to

the world, and when it does come then again we must be prepared to

start in on a thorough investigation of the biology of the sea. I am
happy to liear you make the statement that you did.

Mr. McKernan. I need not remind the chairman, who was on the

spot in the recent discussions in Geneva on the law of the sea, the big

issue facing the majority of the nations in the world is the matter of

fisheries.

Mr. Miller. The overriding consideration. They were trying to

protect their own fisheries.

]Mr. McKernax. There were 80-some-odd nations in Geneva, and
the fact that the Geneva discussions w^ere not wholly successful prob-

ably rested squarely in the problem involved in fisheries jurisdiction

in the sea surrounding the coasts, and adjacent to the coasts of the

various countries of the world. So this matter of utilization of the

living resources of the sea is certainly a very pertinent one and one

that must be considered verj^ important to our country today. Of
course, our country lias been a fishing nation since our founda-

tion, and we are losing ground in this particular regard. Other na-

tions—Japan. Canada^ the U.S.S.R.—are going ahead at a much
faster rate than we in many of the fields of study of the living re-

sources of the sea.

Concerning the bills before your committee, Mr. Chairman, the

Department has presented to the committee a report on H.R. 9361, to

advance the marine sciences, to establish a comprehensive 10-year pro-

gram of oceanographic research and surveys. The Department did

a great deal of soul-searching with respect to this bill and we are very

strongly in favor of the purposes for which this bill is designed. We
feel that the recommendations of the National Academy of Science's

excellent committee liave been quite adequately covered with the ex-

ception of, in our opinion, some very minor changes that are necessary.

But the Department has considered that it does have the authority

within existing legislation to carry out the objectives of the bill and
therefore we cannot see the necessity of this particular legislation at

the present time. Nevertheless, the wide discussion that this partic-

ular bill has brought about within our own Department has to a

considerable degree brought about a reemphasis of this particular

problem and, I might add, an alignment of the thinking of the policy-

making people within the Department of the Interior.

I should like to call to your attention that our own Department's
budget was increased for fiscal year 1961, even though the National
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Academy's report was quite late in beinof available to us. We still

were allowed to provide over $2 million of increase in oceanography.
A good share of this increase, it is true, is going into the construction

of a major vessel in the Xew England area. Tliis vessel will be of

major use in studying the biology and fisheries resources of the Xew
England area.

Mr. OLI^'ER. What are we going to name it, the AJhatross III. or

the: Alhatross IV

?

Mr. McKerxax. No. I cannot give you any name riglit now. "We
will be glad to take any nomination you have, except it will not be

Alhatross IV

.

Mr. Miller. Off the record.

(Discussion off the record.)

Mr. McKerxax. Of course, the Department of the Intenor is not

only interested in the living resources. As you heard yesterday, the

Department is also interested in the geologj' of the seas. We are in-

terested in the minei*al resources, and we believe that the increasing

population in the United States is demanding, and is entitled to, a
greater use of the seas resources for recreational puqjoses. We be-

lieve the reemphasis of the needs for additional studies on physical

and biological oceanogi-aphy is a very worthwhile thing, and this

committee and the National Academy of Sciences is to be congratu-

lated for their efforts in this particular regard.

My own views are that the Government in research in general has
not kept up with the changing conditions and we are seriously behind
the times. This in a sense is a repetition because the National Acad-
emy group of eminent scientists came up with this same decision and
have said it far better than I. But I have felt for some time that our
efforts, not only within our Government but within Government as a
whole, were not well balanced with respect to research. I have felt

further, Mr. Chairman, our efforts with respect to directed and basic

research were even more out of line. In our own Bureau we have tried

very hard, and we are continuing to tiy, and are meeting witli consid-
erable success because of the prominence this subject has had from
discussions m this committee and elsewhere, and we are succeeding in
reemphasizing the need for basic research wliich will provide this

basic information needed for the ultimate utilization of the resources.
Mr. Miller. We all agree that something must be done. How is

it to be done I This reminds me of an experience tliat I had when
I was first elected to the California Assembly. I was quite green. A
man called me up and said tliat he was a thinker, a student. He knew
all the answers. The trouble was the distribution of the wealth in

the country. We should do something about that. Well, I said,

''What do you suggest?" He said, "I am a dreamer, I am a thinker.

We leave tliese solutions to tlie politicians.'"

So when we put in some bills we are tiying to be a little provocative,
and we are trying to carry out tlie recommendations of the thinkers.
Mr. McIverx'ax'. Furthermore, I am personally aware that often-

times implementation of programs in Government have come about
through the passage of bills of this particular kind. In this instance,
the National Academy's report has been reviewed by the Federal
Council for Science and Technology, a policymaking group estab-
lished in the latter part of 1958.

^ This Federal Council, in my
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opinion, Mr. Chairman, has been quite effective. It seems to me that

it is quite essential that at least part of these matters be taken up
through members of the administration who are in a position to act;

who are in a position to set policy for the administration. These
people are. They are at the secretarial level. They have also been

wise enough to put underneath them a standing committee of top

scientists in each department. I am fortunate enough to be an alter-

nate on tlie standing committee for the Department of the Interior.

The Director of the Geological Survey is the Interior Department rep-

resentative, and I am sure that you will agree with me that he is a very

eminent scientist in the field of geology. Other departments have
made what I consider to be veiy excellent selections, so we have right

underneath the political-executive policymaking level this council

of top scientists in Govermnent. And then there are several com-
mittees who are answering to the Federal Council directly. One of

those is the Committee on Oceanography. I feel that they are answer-
ing to the Federal Council directly primarily because of the emphasis
that has been put on oceanographic programs.

Dr. Wakelin of the Navy already testified before you and said he is

the chairman of that particular committee, and on that committee I

represent the Department of the Interior. We have attempted to co-

ordinate the existing efforts in Government in oceanogi-aphy, and we
have made a stab in attempting to look at the future. We reviewed
the National Academy of Science's report. By the way, it got a pretty

clear bill of health from us also. From there it Avent en up to the

Federal Council where it was adopted and is now Federal policy,

wliich is tremendously important in the way our Government operates.

Now, the various Departments of Government are budgeting on
the basis of this particulai- report, and you know that we are prepar-
ing our 19G2 budgets, and these particular programs are being re-

viewed, not only within the departments themselves for the balance
they must obtain, but also they are being reviewed by this interagency
Committee on Oceanography, the Wakelin committee. Here the
efforts of the various departments will be brought together. It is

hoped we will be able to bring together a coordinated program. I

would hope, of course, we would not attempt to be bureaucratic and
stamp out all duplication of efforts. We will attempt to see that there

is some review by people who are thinking about this problem to try to

get the most for the taxpayer's dollar in the matter of oceanography.
We are also working very' closely with this National Academy of

Science's Coordinating Committee on Oceanography. We continue to

attend their meetings and the council's interagency connnittee intends
to ask the executive secretaries for the National Academy's oceano-
gra^phic connnittee to attend the interagency meeting. So then this

brings together the Government's efforts in oceanography with the
thinking of non-Government experts in oceanography.

It seems to me that there is the possil)ility of considerable success. I
say "possibility" bex?ause we are dealing with people, and I am not
sure yet this is going to work perfectly. In my opinion it has not
worked perfectly yet, but I am veiy hopeful with the ])roper stimu-
lus, both from Congi-ess and from the Government agencies, and
from the scientific connnunity outside of Govennnent, that there will

be enough stimulation of effort to brin<r about a coordination of
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U.S. effoi-ts ill the field of oceanography and that tliere will }^ a oon-.

siderable expansion in this particular field.

Mr. Miller. We, too, accept this fine report by the committee of

the National Academy. We think tliat it is a wonderful docmnent.

We are very happy they have adopted this policy in (lovernment

now. On the other hand we have the responsibility of seeing that

this thing works. We cannot go beyond progress. Eveiything has

to stop here and be sent back. So we are going to watch with great

interest the operation of the Wakelin committee, the efforts it makes,

with tlie sincere hope that it is successful. We are not going to leave

all of the eggs in one basket. You will be. coming back from time to

time to give us suggestions how tliis research must go on for a long

period of time. It is going to be stabilized in Government. It is not

going to be depend.ent upon the thinking of successive administra-

tions. I am certain that you would not want to see the Fish and
Wildlife Service function without statutory law within the structure

of the Government, would you ?

Mr. McKerxax. Xo, I would not. I concur in j'our views in that

regard. We certainly want to make all of our records and programs
available for your critical review at any time.

Because of the setup within the Federal Council for review and
coordination of the o^.^eanogi-aphic effort, we believe that the objec-

tives of House Resolution 10-1:12 again are, so far as I am concerned,

right down the line with respect to what they are attempting to do.

We would like to see oceanographic surveys coordinated through the

existing setu]) that has been organized within Government.
With respect to H.R. 12108, setting up a national oceanographic

data center and a national instrumentation and calibration center,

here we would prefer this in the Xavy's Hydrographic Office, provid-
ing that the organization remains essentially in civilian control.

We have reasons to believe the Xavy intends to coo])erate veiy closely
with the civilian agencies and to work through, in a sense, a "board of
advisoi-s of which we hope to be. a member. This national data centeiv
with the very expert and fine physical facilities that are available in

the Xa^'y at the present time, will be a wonderful way to bring to-
gether both physical and biological oceanogra})hic data and make it

more available for the scientists of our country and, in fact, the world.
Sometimes I am appalled by the amount of data and the complexity

of data that is being assembled. Some of us have been giving
thought to how we can make this data available. It is sometimes
in a sense locked within agencies and not available, and there is

no easy way to do this. I believe this is another field where consid-
erable research is needed—to handle both biological and physical
oceanographic data and put it in a form where you can retrieve it in
some sort, of sensible way so that it can be analyzed by our scientists,

and so that it can free our scientists from sometimes overwhelming
problems of attempting to manually tabulate and keep track of tre-
mendous amount of data, which are accumulating at a tremendous
rate in some fields.

So we are enthusiastic about this data center. We believe that the
reconnnendations that have been made to put this within the Hydro-
graphic Office with a group of civilian agencies advising the Hydro-
graphic Office to make the data essentially civilian data unclassified
and available to all concerned, is a good thing, and we believe with
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the experts that the Navy has and with the physical facilities they

have available, this perhaps is one of the wisest of moves.

I am of the opinion this could be done perhaps in other ways also.

I believe that the Department of Commerce could very well accom-

plish it. They also have very highly trained and highly technical

staffs. I suspect that the Smithsonian, by expanding and enlarging

their current system, might possibly do it, though I am not quite

so familiar in this instance. But it seems to me that the way recom-

mended by a number of the research agencies recently, through the

Hydrographic Office, j)erhaps is the one that we should give a trial.

Mr. Chairman, I am available for any questions now.

Mr. Bauer. Mr. McKernan, let us pay our attention first to the

question of survey. What do you conceive would be an oceanwide
survey in the sense of marine biology ? How would you go about it ?

Mr. McKerxax. In the first place, at the present time it seems to

me our knowledge of the oceans is spotty. In some parts of the world
it is not veiy worthwhile from the standpoint of assessing the living

resources of the sea, or areas of productivity of the sea. What I

would like to see is very close cooperation, not only on a national

scale—^which by the way we do not have perfectly at the present

time—but on an international scale, and with systematic surveys

draw^n up that would survey not only the physical oceanography, but

the biology in terms of the measures of productivity, in terms of the

standing crop of organisms, the pliytoplankton and the zooplankton,

and quantitive measures of the standing crop of other organisms
larger than plankton up to the mammals existing in these particular

areas.

Mr. Bauer. With respect to how you go about it, let's do a little

more thinking on that score.

Would you combine a biological survey with the same hull that you
are using in physical or geological oceanography?

Mr. McI\j:RisrA]sr. I believe we are talking about worldwide surveys,

and, if I can use the term that is pretty well overworked, the basic

surveys to find out what the oceans are like. I believe tlie biological

and physical oceanographic surveys can probably be combined
and can be handled by a single survey ship. Now this means that

you are going to sacrifice something in measuring the standing-

crop of the larger organisms such as the fishes because this requires

perhaps a specialized vessel, but in our efforts in the Central Pacific

you will remember that we tried both ways of carrying out surveys
of broad areas in the Central Pacific. We found in general the

oceanographic surveys—and by that I mean the studying of the crop
of smaller organisms plus the studies of the productivity in the area

—

could be done in one vessel, but the moment that we attempted to put
experimental fishing gear on the boats we then tended to sacrifice

considerably with respect to getting good physical and chemical
oceanography. We could not cover enough space in a reasonable
amount of time. So what we did in those instances was we attempted
to find out where the rich pastures of the ocean might be, and then
we came in later with experimental fishing boats and explored furthei-

these rich pasturages of the ocean to find out what kind of a crop of
usable living resources were available there. This Avorked very suc-
cessfully in the Central Pacific and I expect that it could work on a
broader, worldwide basis.
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Mr. Bauer. In other words, as far as your organization is con-

cerned, you really need two types of survey operations, one devoted

to the motivation of commercial fishes, or sport fishes, and the other

with respect to the study of biology and ecology of the sea as it exists;

is that right?
Mr. McKernax. You could call a study of the concentrations of

the living resources of the sea a survey if you like, but I would make
a broad survey of the ecology and biology of tlie oceans along with
the physical and chemical oceanography, and I would then follow

this up in promising areas with more concentrated studies by perhaps
smaller, or more specialized vessels which could carry two or three

or four kinds of fishing gear including nets of various sorts. And
that is the way that I would do it.

Mr. Bauer. In other words, the operation of the Delaware would
not be of a survey nature but of an experimental fishing gear type of
operation?
Mr. McKerxan. Right.
Mr. Bauer. Do we have any such vessels in the service of our

country ?

Mr. ^IcKerxax. We do not have many good vessels. We have used
vessels, both ourselves and a number of our oceanographic institu-

tions, but I thinlv we are pretty lean on good survey vessels with
a good stable platform that can go to sea for a long period of time
and cover a large area of the ocean. This is certainly essential to
getting started in this direction. I believe that we are Avay behind.
Our own eti'orts have been in verj- small, unsatisfactory vessels, some-
times risking life and limb actually.

Mr. Bauer. Are you currently conducting any surveys of pelagic
fishes outside of tuna ?

Mr. McKerxax. We are conducting such work in the Central
Pacific and are doing some work on survejang this area for all species
of fish, not only tuna.

Mr. Bauer. With respect to the data center, what would you have
in mind as far as data that could be supplied, biological data, to a
data center that would be established in the Hydrographic Office as
3'ou suggest, or the Coast and Geodetic Survey as thebill suggests ?

]Mr. McKerxax. All kinds of quantitative biological data, I believe,
could be adjusted and put in an electronic data machine. I would
be inclined to attempt to see whether or not such things as measure-
ments of fish catches from surveys and from more intensive studies,
such things as quantitative measures of plankton of various kinds,
both quantity and quality of the living resources that we are taking
in any kind of a quantitative way would fit themselves readily into
such an electronic data center, or system.
Mr. Bauer. With respect to the survey, do you have any plan how

this survey of the ocean should be made?
Mr. McIvERXAx. We have been giving it some thought. We do not

have an}' specific plan but we would hope, of course, to work with the
other countries, and, in fact, we are at the present time through both
the Xorth Atlantic Connnission of 12 nations and also through the
Xorth Pacific Commission carrying on broad oceanographic investi-
gations, oceanographic and fisheries investigations which would lend
themselves very Avell to a survey type operation. In direct answer
to your question I would say in some parts of the ocean we do have
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plans for a survey type operation. "We do not liave proper vessels

and good enough equipment at the present time to carry these out in

the way that they should be carried out.

Mr. Bauer. How about this question of taxonomy that comes up?
How do you feel about that ?

Mr. McKernax. We are doing some taxonomy at the present time.

We have had two taxonomists here at the Smithsonian Institution, but
we also supply large amounts of taxonomic material to taxonomists

around the country. Here again, I come back to this matter of the

need for basic research and a support for basic research, and I w'ould

say that we need to expand tremendously the work done by museums
and universities along the taxonomic line. This has to be supported
somehow by Government, and our own taxonomic etforts probably
need expanding also. There has been some question as to whether or

not these should be funded through our particular Bureau or some-
where else, and I do not have any particular strong feelings in this

regard. We would be glad to do this, but on the other hand we
are not asking for a thankless job particularly. I think that there

has been some misunderstanding of our position in this regard.

Mr. Bauer. When do you contemplate you will have a plan for

ocean surveys ?

Mr. McKernan. Whenever we see ocean surveys are getting

underway we will be a part of a team. I would hope that it would
be composed of Government and non-Government scientists interested

in oceanography, and that we would participate in ascertaining what
biological observations would be made on these particular surveys, so

the answer to your question would be that we have to firm up just a

little bit more the wherewitlial to carry on broad ocean surveys before

we get into detailed planning on an oceanwide basis.

Mr. Miller. Thank you, Mr. McKernan. We always know that

you are available.

Our next witness will be Dr. Milner B. Schaefer of the Inter-

x\merican Tropical Tuna Commission, La Jolla, Calif. We are very

happy to welcome you here.

STATEMENT OF DR. MILNER B. SCHAEFER, INTER-AMERICAN
TROPICAL TUNA COMMISSION, LA JOLLA, CALIF.

Mr. Schaefer. Mr. Chairman, I want to speak this morning par-

ticularly about three of tlie subjects that are before your connnittee.

First I want to speak on the matter of surveys, second on the data

center, and third on the instrument calibration and test facility. I will

be glad to discuss any other topics that you would like. I have a
prepared statement here of about nine pages, and unless you wish me
to read it I can summarize it.

Mr. Miller. Suppose that you summarize it. We will insert your
statement in the record at this point.

(The statement referred to follows:)

Statement of Dk. Mii.ner B. Schaefer

I am MiliUT B. Sdiacfer, Director of Investigations of the Inter-American
Tropical Tnna Commission, and research associate of tlie Scripps Institution of
Oceanography of the University of California. I am a member of the Com-
mittee on Oceanography of the National Academy of Sciences-Natif)ual llesearch

Council. I am also a member of the NAS-NRC Committee ou Effects of Atomic
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Radiation on Oceanography and Fisheries. It is a privilege and a pleasure to
have the opportunity to appear before your committee.
As you know, during the past 21-3 years our Committee on Oceanogi-aphy has

reviewed in considerable detail the present status of oceanography, in its broad-
est sense, in the United States. We have estimated the needs and the require-
ments for additional national support in this held. We have made a number of
recommendations for strengthening our national program in the marine sciences
during the next 10 years. It is gratifying that the Congress is now considering
ways and means of implementing these recommendations.
One of the imiM)rtant recommendations of the Committee on Oceanography

is the need to make comprehensive surveys of the ocean, its boundaries, and
its contents. Three-dimensional, oceanwide, ocean deep maps of such features
as depth, salinity, temperature, current velocity, turbulence, wave motion,
magnetism, and bioloidcal activity are urgently needed for immediate uses (for
certain military problems, for the expansion and development of fisheries, for
efficient routing of merchant ships, and for the disposal of industrial waste
products) and to provide the comprehensive knowledge of the ocean and its

contents needed for long-term basic researcli—research which will ultimately
yield great benefits to the iieople of our Nation and the rest of the world. The
task of making these surveys is large. It can and should be started on a
planned, coordinated basis as soon as possible.

The oceanwide, ocean deep survey will involve many ships, technicians, and
scientists from a variety of disciplines. Its efficient execution will require
adequate cooperation and coordination among the several governmental agencies
having interests and responsibilities in this aspect of oceanography. It will also
require a high degree of international coordination since it is envisaged that
the United States should undertake only about a third of the worldwide survey.
The remainder of the survey would l^ done b.v other maritime nations on a
cooperative basis. That this is possible is evidenced by the success of the
International Geophysical Year, and by the plans now being formulated for
an international stud.v of the Indian Ocean.

Several means of providing the required interagency coordination within the
United States have lieen prop'osed. 11. R. !>o01 and the companion Senate bill

S. 2692 propose that a Division of Marine Sciences be established in the National
Science Foundation. One possibility is to vest the responsibility for inter-

agency coordination of the survey in this new office which would include in
its membersliip representatives from the several Government agencies concerned
(as well as representatives from universities and other nongovernmental
institutions).
A second proposal, contained in H.R. 10412, 10r>46. and lOoSl, is to create a

Coordinating Committee on Oceanographic Surveys with membership from the
several Federal agencies dealing with oceanographic problems, reporting both
to the President and to the Congress. It is noted that there is no provision
for nongovernmental representatives on this Coordinating Committee. Since
most of the oceanographic research of the United States and a good deal of
survey work is being done and will doubtless continue to be done by imiversi-
ties and other nongovernmental institutions, it is my personal opinion that
repre.sentation of such organizations would be desirable on any survey coordinat-
ing committee.

Recentl.v a permanent Interagency Committee on Oceanography of the Federal
Council on Science and Technology has been established. We understand that
this Committee is planning to establish an Ocean Survey AdvLsory Panel in

the immediate future. This Panel would have in its membership representa-
tives from various Federal agencies concerned with this aspect of oceanography.
Provision would be made for c-onsult^tion with the scientific community. It

seems to be highly possible that this may provide effective interagency
coordination.
We are pleased to see that both the legislative and executive branches of oiir

Government appreciate the need for broad oceanographic surveys and recognize
the requirement for effective interagency coordination in their planning, financ-

ing, and execution. The particular kind of organization chosen to bruig about
this coordination is probably of lesser importance than the establishment of
some organization.
Another aspect of the oceanographic requirements of the United States about

which I would like to speak briefiy is the need for a national oceanographic
data center to serve adequately all public needs, particularly the civilian re-

quirements of governmental agencies, scientific institutions, and individual
scientists.
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The need for such a center has become acute. A great volume of physical,

chemical, and biological data is continually being collected in many areas by
different groups for different purposes. Much of these data remain unpub-
lished, stored in the files of both governmental and nongovernmental institu-

tions. More is required, however, than simply a depository. A service facility

is needed for central storage and readout. It is also necessary for the data
center to undertake some degree of evaluation and quality control of the ob-

servations, preliminary processing, and summarization in convenient form for

use by researchers, preparation of regular data summaries, catalogs, and atlases

for those kinds of information widely used.
One small example is the use of sea-surface temperature information. Sur-

face temperature data is taken by merchant vessels, research vessels, shore
stations, and military craft. Several millions of such temi>erature observations
are in the files of the Hydrographic Office and of the Weather Bureau's center
at Asheville, N.C. In order to use these to study the variations in the tempera-
ture regime of the oceans, it is necessary first to do a careful job of editing the
data to eliminate the "bad" observations. Then the data must be summarized
and averaged by small interv^als of space and time for each year. One of my
colleagues is doing this, for the North Pacific Ocean. He has the original data
for this area for the last couple of decades on punchcards. For over 2 years
now. he (with several assistants), has been editing, summarizing, and charting
surface temperatures by 2° squares for each month of the year. It will prob-
ably be yet several years before all the data are thus summarized. It is ob-
viou.sly inefficient to have several different groups doing this sort of thing, each
for one piece of ocean. A central agency using the most modern data process-
ing and computing equipment could do it much faster and cheaper, and also keep
the processing up to date with the inflow of new data.
We must recognize that the collection and accumulation of oceanographic data

will accelerate greatly. Increasing numbers of research and suiwey vessels
will collect ob-servations. Continuously recording instruments will turn out
veritable floods of information which can only be processed in any reasonable
time by modern data handling and computing equipment.
The Committee on Oceanography, having considered these problems, recom-

mended in chapter 3 of its report "Ocean Resources" :

"The most economical method for establishing the National Oceanographic
Record Center would be to add it to an existing expandable facility in a Federal
bureau concerned with technical and scientific matters, and with an interest in

sea studies. Such a group should have both a tradition for i^rforming public
service and the competence and experience to handle lai'ge quantities of tech-
nical data.
"The U.S. Coast and Geodetic Survey and the U.S. Weather Bureau, both of

which are in the Department of Commerce, most nearly meet these criteria.

The former has the more direct interest in the sea : the latter has the greater
facilities for mass processing of data. The I\S. Hydrographic Office also is

concerned with technical and scientific matters; and it has even more wide-
spread interest in oceanography, but it serves Navy needs primarily and civilian
needs secondarily. All three collect, preserve, and disseminate certain types of
oceanographic data. The panel considers that the National Oceanographic
Records Center's function would be primarily to serve the public and that it

should reside in a civilian agency in order to render this service effectively."

Quite recently, since the publication of that chapter of our report, we have
been informed that a plan has been developed, under the ausi>ices of the Inter-
agency Committee on Oceanography, to set up an oceanographic data center at
Suitland, Md.. physically adjacent to the U.S. Hydrographic Office, but adminis-
tered cooperatively by the Navy, the Coast and Geodetic Surve.v, the Bureau of
Commercial Fisheries, the Atomic Energy Commission, and the National Science
Foundation. In our opinion this would be a satisfactory way of meeting the
requirements for a data center, providing that it is clearly stipulated that this
center serve civilian and military needs adequately and on an equal priority
basis. We recognize that certain classified military requirements are of very
high priority. These should be handled by the Hydrographic Office essentially
outside the N'ational Oceanographic Data Center.

If the national data center were to be set up in the Coast and Geodetic Survey,
as proposed in H.R. 12018. the center would tend to serve civilian needs on at
least an equal-priority basis. However, the Hydrographic Office now has the
world's largest collection of oceanographic data and the personnel experienced
in the storage, processing, and interpretation of such data. If a new center is
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located near the Hydrographic Office, much uunecessary duplication of facilities

and data could be avoided.
H.R. 12018 also authorizes the establishment within the Coast and Geodetic

Survey of a National Instrument Test and Calibration Center. This center

would test, calibrate and evaluate geographic and hydrographic instruments,
on a cost-reimbursable basis, for both governmental and nongovernmental agen-

cies and persons, including foreign agencies and persons. I believe that the

establishment of such a facility is of very great importance. esi>ecially in view
of the plans for coordinated oceanwide research and surveys. These surveys
will involve the efforts of many different groups within the United States and
from other cooi>eratiug nations. The larger laboratories in the United States

do mo.st of their own instrument testing and calibration, but there is certainly

a need for such services for smaller laboratories which cannot afford the nec-es-

sary facilities. EA'en the larger laboratories might find that a national center

would be able to provide the services at a lower cost. In the case of foreign
laboratories, such as the small laboratories of some of our Latin-American
neighbors, I know from personal experience that such a service would be very
valuable to them, and could be an effective means of encouraging their develop-

ment of marine sciences, as well as insuring that the data collected by them
are accurate and comparable to those collec-ted elsewhere.

I have no personal opinion as to whether such a test and calibration center
should be located in the Coast and Gef)detic Survey, the Hydrographic Office,

the Bureau of Standards, or some other agency. I believe that any of the
agencies I have just named could do the job competently.

Dr. ScHAEFER. With respect to the surveys, as you know, our com-
mittee has for some time reviewed this matter of the needs for sur-

veys and we are extremely gratified to note that the Conofress and the
administration are both recoofnizing the necessity for these and are
considering ways and means of accomplishing them.
The surveys, in our opinion, should be three dimensional, oceanwide.

They should map such features as depth, salinity, temperature, current

velocity, turbulence, wave motion, magnetism, and biological activity.

These surveys are of value, botli for immediate uses, for certain mili-

tary problems, for the expansion and development of fisheries, for

the efficient routing of merchant ships, and for the disposal of indus-

trial waste products such as atomic waste, but they are also useful to

provide a comprehensive background which will form a basis for
scientists to orient basic research in particular subjects which will

ultimately yield new kinds of benefits to our citizens and the rest of
the world.
The task of making these surveys is very large. They will have to

be made on a planned, coordinated basis, and in order to do it with any
reasonable number of ships, and in any reasonable leng-th of time, it

will have to be done on an international basis. Our estimate is that
the United States should undertake about a third of tliis worldwide
survey and the remainder be done by other maritime nations on a
cooperative basis. "We believe that this procedure is feasible on the
basis of the experience with the success of the International Geo-
physical Year, and the plans that are now being formulated for an
international study of the Indian Ocean.
One aspect of these surveys, of course, which is important is the mat-

ter of the ship's position. It is particularly important with respect to

the surveys of the bottom topography of the ocean. Precise position-

ing is needed for this. One of the interesting aspects of this problem
is the navigational satellites which the space agency is just be-
ginning to get up. I was talking to one of the scientists yesterday
evening. It turns out that the technicians feel that they can make a
shipboard instrument for using the navigational satellites which will

55944—60 8
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give the positions accurate to sonietliiiio; like lialf u mile at a cost of

something in the neighborhood of $10,000 or $:^0,000. The reason that

I mention this specifically is because such a device would be not only-

important for the surveys, but in my opinion would be of very great
value to our fishermen. Our tuna fishermen, for example m Califor-

nia, wish to locate a certain sea mount, because the tuna are attracted

to these sea mounts and are more abundant there, and they sometimes
spend a long time looking for it. If they had precise navigation they
could go there much more directly and save on the running time.
Similarly in tlie New England area on the Grand Banks there is a lot

of rocky ground, and some fiat ground, and the fisherman spends quite

a little time looking for his particular 500 acres of flat ground. This
precise navigational equipment will be of value, not only to the oceano-
grapliic surveyoi's, but also of great practical value to our fishermen.

Mr. MiLLEit. Why are the tuna attracted to the areas around the sea

mounts ?

I)i'. SdiAEFKR. I wish that I could give you a good clear answer to

that. Unfoi-funately I cannot. It appears that there is a cui'rent

going by the sea mounts which modify the circulation so that it

hring-s \\\) a greater amount of nutrients to the surface and supports

a larger stock of forage fish. However, the mechanism by which this

happens is i)retty complex. We have been making some studies, in my
own group, of this around one of the sea moinits and the mechanisms
here look awfully complicated. We cannot gi\e you a clear answer.

Mr. Miller. This record will be i-ead by laymen. I thouglit that

this woidd l)e a good place to get that in the record.

Dr. ScrrAp:FER. With regard to the means of getting interagency

coordination on these surveys tliere are several bills before the Con-
gress. There is H.R. 9361 and the companion Senate bill, S. 2692,

that propose that a Division of Marine Sciences be established in

the National Science Foundation. Tliere are a series of other bills,

H.R. 10412, and two others of similar nature, to create a coordinating

committee on oceanographic surveys with membership from the sev-

eral Fedenil agencies dealing with oceanographic problems, reporting

both to the President and to the Congress. With respect to those

particular bills w^e note that there is no explicit provision for non-
Government representatives on the coordinating committee. Since a

lot of the oceanographic research of the Ignited States and a good
deal of the sui-\^ey work is being done and will doubtless continue to

be done by universities and other nongovermental institutions, I per-

sonally feel some representation of these nongovernmental people
might well be provided for.

Mr. IVIiLLER. If the bill were amended to provide for representa-

tion by these nongovermental agencies, with ])erha{)s one or moi'e

representatives from the State agencies, do you think that would have
some merit ?

Dr. SciiAEFER. Yes; I think that it woidd have some merit. Actu-
ally, in regard to how tiiis coordinating group is set up, I do not feel

very strongly and I do not believe that my colleagues on the ocean-

ographic connnittee feel very strongly. There are these various

piexi-es of legislation that would ])rovide this. At the same time, the

interagency committee on oceanography of the Federal Council is

planning to establish an ocean survey advisory panel consisting of
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representatives of the various agencies, and in their prospectus on this

panel they also propose to provide for consultation with the scientific

-community. In this particular area I think that our position is that
the particular kind of org-anization chosen to brino; about the coordi-
nation is of less importance than that there be established some organ-
ization. Which particular form is the most desirable I do not feel

strono-ly about, and I do not think that my colleagues do.

Mr. Miller. As far as I am concerned, being one of the authors
of these bills, I can feel strongly about it. I want to do sometliing
to draw you fellows out.

Dr. ScuAP^FER. I leather feel in that particular area that perhaps
the Oceanographic Committee of the Fedei-al Council may hanclle

it quite adequately. However, the question of legislation on the
subject gets into the matter of committees re|)orting both to the Presi-

dent and the Congress and this is an area we are not very experienced
in. My personal feeling is this particular function probably could
be handled by the Federal Council Committee. As I say, I would
not urge any particular thing strongly. I would urge some mech-
anism be established fairly promptly.
Mr. ]Mtller. Getting back to the story that I told, I am just a

thinker. I am tiying to get you fellows to give a little guidance.
Dr. ScHAEFER. Turning now to the matter of the data center, we

feel that there is a very great need for a national data center to serve

adequately all the public needs, ])articularly the civilian require-

ments of govei-nmental agencies, scientihc institutions and individual

scientists.

The need for such a center has become acute. An extremely large

volume of physical, chemical, and biological data are continually
being collected in many areas by diiferent groups for different pur-
poses. Much of these data remain unpublished, stored in the files

of both governmental and nongovernmental institutions. I would
like to emphasize that more is required, however, than simply a de-
pository, that is, a sei'vice facility for central storage like a library.

It is also necessai-y for a data center to undertake some degi'ee of
evaluation and quality control of the observations, preliminary proc-
essing, and summarization in convenient form for use by researchers,

preparation of regular data summaries, catalogs, and atlases for those
kinds of information widely used. A central agency, using the most
modern data-processing and computing equipment, could do this

preliminary processing job, summarizing job, much more efficiently,

rapidly and more chea])ly than different scientists working on differ-

ent pieces of the ocean individually.

Mr. Miller. You want something more than just an archives.

Dr. SciiAEFER. Something more than just an archives. The data
needs to be put into a comparable form, to be edited to eliminate the
"bad" observations. A good exam])le of that is this : One of my col-

leagues at Stanford I^niversity, Dr. Sette, at the present time is

working on the sea surface temperature data of the North Pacific

Ocean. Now, he has obtained these data from the archives of the
Hydrographic Office and the weather data center at Asheville, N.C.,
in the form of {)unchcards, the original observations, so he has quite

a few million cards for all of the various sea-surface temperature
observations made by merchant ships, research ships, and so on, over
the last couple of decades. In order to put these in a form to in-
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A-estigate tlie short- and lon^-term variations in the distribution of
sea-siirface temperatures in the North Pacific, he has to first get these
things averaged by 2° squares for each month of each year. He has
been at this with several assistants for a couple of years and it will
be some years yet before he has all of these charts completed. He
has to go through these, edit out the bad observations, make the aver-
ages and ])lot tliem up and process them and so on. Although he is

using punchcard equi])ment I think really modern data-processing
equipment at a central data center could do this thing much more
efficiently than having Dr. Sette at Stanford working on the Xorth
Pacific and someone else on the South Pacific.

Mr. Miller. Here is where you have a lot of data that has never
been analyzed and coordinated.
Dr. SciiAEFER. It has never been put in a form where scientists

can get it out in the form they want to do tlieir research on.

Mr. Miller. Do you think Ijesides in this field there are other
fields where data is being collected that needs analysis ?

Dr. ScHAEFER. This is only one example. It has been anticipated
that we will have fairly shortl}" not only the survey vessels getting
increasingly large quantities of data, but also we hope that we will

have at various points in the ocean anchored buoys that are con-
tinuously recording various things. These are like the weather sta-

tions on land, where the network of weather stations get observations
four times a day. With the survey vessels, and with these con-
tinuously recording instruments, we are going to have tremendous
floods of data coming in. These data in this magnitude can only be
processed in any reasonable amount of time by modern data-handling
equipment and computing equipment. This is the sort of thing that
the Texas Instrument people were referring to yesterday that tliey

use to process their geophysical data. If you have 200 buoys, say,
sitting out in the various oceans pouring out data continuously, you
simply have to handle this by modern data-handling methods, you
cannot do it with pencil and paper.
Now initially the Committee on Oceanography in considering this

data center problem recommended that the most economical method for
doing this would be to put into an expandable facility in a Federal
bureau concerned with technical and scientific matters, and we fur-
ther suggested that either the Coast and Oeodetic Survey, or the
U.S. Weather Bureau in the Department of Commerce would meet
these criteria. We noted at that time that the U.S. Hydrographic
Office is also concerned with technical and scientific matters, but it

serves the Navy's needs primarily and civilian needs secondarily. Since
that chapter of our report was Avritten—in fact, quite recently—we
have been infoniied that a plan has been devolved under the auspices
of the Interagency Committee on Oceanography to set up a data
center at Suitland, jNId., physically adjacent to the U.S. Hydro-
graphic Office but administered cooperatively by the Navy, the Coast
and Geodetic Survey, the Bureau of Commercial Fisheries", the Atomic
Energy Commission, «nd the National Science Foundation.

It is our opinion that this would be a satisfactory way of meeting
the requirements for a data center provided it clearly stipulated that
this center sej-ves civilian and military needs adequately and on an
equal priority basis.

Mr. Miller. 1 think that is quite significant.
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Dr. ScHAEFER. Yes.
Mr. Miller. The only way I know of assuring that this is going to

be done would be that.

Dr. ScHAEFER. This may veiy well be so. In fact, one point I
did want to emphasize in amplification of my written statement here
is that there needs to be a Board of Control consisting of representa-
tives of these other agencies and perhaps of some non-Government
scientists that acts in more than simply an advisoiy capacit}-. With
an advisory board, you can take their advice or you can leave it alone.

I think it is highly desirable at this data center, if it is located at the
Hydrographic Office, to have a board of directors, determming its

policy ancl the methods of operation, that is more than an advisory
board, that actually runs it.

The third topic I would like to speak a}x)ut briefly is the Xational
Instrument Test and Calibration Center, a center to test, calibrate,

and evaluate oceanographic and hydrographic instruments on a cost-

reimbursable basis for both governmental and nongovernmental
agencies, including foreign agencies and persons.

I believe the establishment of such facilit}^ is of very great im-
portance, particularly in view of the plans for coordinated oceanwide
survey and research programs. These surveys will involve the efforts

of many different groups within the United States and from other
cooperating nations.

At the present time the larger laboratories in the United States do
most of their own instrument testing and calibration, but there is

certainly a need for such services for smaller laboratories which cannot
afford to have these facilities themselves, and even the large labora-

tories might very well find a national center would be able to provide
these services at a lower cost than the cost for which we can provide
the service ourselves.

I would also like to emphasize, in the case of foreign laboratories,

.such as the small laboratories of some of our Latin American neigh-
bors, I know from personal experience such a service would be very
valuable. This could be a very effective meajis of encouraging their

development of marine sciences, and particularly in insuring that

tlie data collected by them are accurate and comparable to those col-

lected elsewhere.

Wliether such a test and calibration center should be located in the
Coast and Geodetic Survey, the Hydrogi'aphic Office, or the Bureau
of Standards or some other agency I do not have any personal opinion.

I thmk any of those agencies just named could do the job com-
petently.

Mr. Miller. There is a need for such a center ?

Dr. ScHAEFER. Yes.
Mr. Miller, ^^^lere we put it would be governed by other con-

siderations.

Dr. ScHAEFER. Yes.
Mr. Miller. Mr. Bauer.
Mr. Balt:r. Let us talk on the data center bill by section (c) on

page 2, the Xational Oceanographic Data Center is authorized to con-
duct research and other projects within the field of its activities for
any department, agency, or instrumentality of the Government of the
L'nited States on a cost reimbursable basis.



114 OCEANOGRAPHY

The question is: Does that cover tlie need that you mentioned in

the first instance when you were talking about a data center, getting

the data information for us, or is it too narrow a statement?
Dr. SciiAEFER, I think this coders it.

Mr. Bauer. Regardless of where the data center is.

Dr. ScHAEFER. The thing we have in mind there is that there are

certain things ])rol)ably the data center would do for the Government
agencies and the scientific community at large. For example, with
respect to the sea surface temperatures, to put out atlases showing the

monthly averages by 1° or 2° squares by each month of each year. It

is the same thing the Coast and (reodetic Survey does now with tide

level data. They reduce these and put out a publication each year
showing average tide levels by months for each tide station. This is

the sort of thing man^^ scientists and Government agencies use. I

would think the data center would do this sort of routine thing with
its own appropriations, or the funds of the Navy and the various

Government agencies.

However, a scientist, for instance, might want a particular kind of

data gotten out of the files and averaged in a certain form that is not

part of the general routine. In this case I want to be able to write

in and say that these are the data I want. How much will it cost me
to get them? When can you deliver them? They could give me an
estimate and I could say to go ahead and do it.

Mr. Baiter. I was thinking it should be enlarged to include pri-

vate and commercial institutions, both domestic and foreign, on a

cost reimbursal)le basis.

Mr. Miller. Plus the States.

Dr. Schaefer. It probably should include provisions for these
services to institutions and individual scientists as well as Govern-
ment agencies.

Mr. Bauer. Thank you.

Mr. Miller. Mr. Flynn?
Mr. Flynx. No questions,

Mr. Miller. Mr. Drewry ?

Mr. Drewry. I came in late. I probably missed something. How-
ever, in connection with the proposal in H.R. 10412, the oceano-
graphic survey, do you oppose that bill or are you just commenting
that there are several approaches to it?

Dr. SciiAEFER. I do not necessarily oppose it. As far as I am con-

cerned, and I think as far as the rest of the Academy Conmiittee is

concerned, w^e feel that the present Committee of the Federal Council
may be quite adequate to handle this job. Doing it by legislation, with
a group that reports both to the Congress and to the President, is an-
other way of doing it. We feel that having some group for doing it

is the important thing. The exact mechanism in this case I do not
thiidc is of particular interest to us.

We can see where a bill of this sort, where a group of representa-
tives of the administrative departments, reporting both to the Con-
gress and to the President, miglit involve some administrative prob-
lems. This is a subject we are really not very competent to deal with.

Mr. Drewry. Just thinking back to when your committee first came
to the Hill to tell us wdiat had been going on, the innnediate problem,
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wliich I believe you felt and certainly we did, was : How do we make
anythino; like a iO-year program stick? Appropriations are not han-
dled on a long-term basis. Congresses come and go every 2 years.

Presidential terms run every 4 years. In seeking a way to find some
base to give the thing a hard core that would carry on on anything
like a 10-year program, we tried what is represented by this bill as

being something that, established by statute, it would have to stay
in being. By putting it on the oceanography survey aspect of it, it

would hit the real hard core, the initial effort that must be made.
By reporting to Congi^ess under statute, the dangers of loss of in-

terest on the executive side or just a change of viewpoint due to a

change in the executive would be avoided.
I believe you mentioned here that it was your personal opinion that

representation of the outside organizations would be desirable on any
survey coordinating committee. Could not that be done effectively

through means that are already in operation, despite the fact that
there were a certain statutorily established oceanographic survey com-
mittee ?

Dr. ScHAEFER. It could, sir, but there again you get into this same
question that although authority already exists, when it is spelled out,

it is sometimes more desirable than just having an understanding. Mr.
Pelly's bill, which is similar to the Magnuson bill in the Senate, for

example, provides that, with respect to this, they essentially are pro-
posing to put this function and a number of other functions in a divi-

sion of the National Science Foundation.
In the case of that bill, it specifically provides that the board of this

new division would include, in addition to representatives of the Gov-
ernment agencies, several representatives from nongovernmental sci-

entific institutions.

Rising to the chairman's challenge to quit being a thinker and be a
politician for a moment—admitting I am in a field about which I know
nothing—one thing I would like to say is that this business of au-

thorization already existing comes up quite often. I think, as a matter
of fact, even though authority already exists, when the Congress
passes a bill making the authority again, it is sometimes much more
effective than simply recognizing that the authority exists.

Mr. Drewry. I think that is what we are both aiming for.

Dr. SciiAEFER. With respect to this particular bill, H.R. 10412, es-

tablisliing a Committee on Oceanographic Surveys, I rather tend to

think this is taking one facet of the oceanographic problem rather
than the whole thing. The surveys are important, but so are the pro-
visions for basic research and a great many otlier things.

I would think that if the Congi'ess is passing authorizing legislation

it might be desirable to do something more comprehensive along the

lines of the Pelly-Magnuson bill rather than one item at a time. Here
again I am talking about a subject in which I am by no means expert.

Mr. Drewry. Thank you very much.
Mr. Bauer. Thank you. Dr. Schaefer. That was a veiy good

statement.

Mr. Chairman, our next witness is Dr. Joel Hedgpeth, marine biol-

ogist, director. Pacific Marine Station, Dillon Beach, Calif.
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STATEMENT OF DR. JOEL W. HEDGPETH, MARINE BIOLOGIST;

DIRECTOR, PACIFIC MARINE STATION, DILLON BEACH, CALIF.

Dr. Hedgpeth. Mr, Chairman, I have a short prepared statement
liere that, with your permission, I would prefer to simply summarize,
and insert some i-emarks that occurred to me in listening to the other

testimony.
(Dr. Hedgpeth's prepared statement follows :)

Statement ob^ Joel W. Hedopeth Concerning H.R. 9861

My name is Joel W. Hedgpeth. I am director of Pacific Marine Station, a
marine laboratory maintained by the College of the Pacific at Dillon Beach,
Calif., about 5.5 miles north of San Francisco. In addition to administrative
duties, I am also professor of zoology and devote part of my time to teaching
zoology and directing graduate students. Today, however, I am appearing
before this committee in re.sponse to an invitation from the Honorable George P.

Miller, chairman, extended through the American Institute of Biological Sciences.

There are almost 100,000 biologists in this country and Canada. A large number
of these biologists, perhaps 10 percent or more, are directly concerned in one
way or another with aquatic biology, with the phenomena of life and the action

of living processes in the aquatic environment, whether fresh, brackish, or
marine. Although marine bilogists in particular comprise a large group of

scientists with diverse interests, ranging from such matters as the action of

different types of chlorophyll found in various seaweeds to the energy budget of

bottom-dwelling worms and clams, I am confident that I speak for all of them
in saying that we are gratified by the consideration being given to the problems
of oceanography and marine biology by the committee, that we are awaiting with
interest the result of the committee's deliberations and that w^e are ccmfident

this committee will design a reasonable, imaginative and sound program to

promote research in this important field of science.

We feel that this bill marks a distinct advance in the status of oceanography
and marine biology on the national level, and earnestly hope that the objectives

of the bill will be achieved. I think that I can best contribute to this end by
presenting, for the benefit of this committee, a brief discussion of the present

status of aquatic biology, how it fits into a general program for oceanography,
and what the future needs and prospects for aquatic biology are. You will note

that the term "aquatic biology" is used rather than "marine biology." We do
this because it is not only difficult at times to distinguish between marine and
fresh water biology because of the similar approaches, but also because some of

the same people carry on studies involving situations in lakes and streams and
in the oceans. I my.self have published papers (m fresh water .shrimp, oi-ganisms

found in desei't brine i>ools, and on bottom animals from 2 miles beneath the

surface of the sea. Furthermore, we prefer to consider marine and fresh water
biology together because it is often necessary to work with physiological prob-

lems involving the transition from fresh to salt water, and because many marine
biologists fir.st learn their subject by starting in fresh water. However, for the

most part we are concerned with mai-ine biology because the oceans constitute

by volume some two or three hundred times the living sjiace available on land
or in fresh water, and there is no part of the ocean without some life in it. Our
point here is that we cannot always distinguish between marine and fresh water
biology, and we hope that the ultimate version of this bill will recognize this

problem by avoiding a too-rigid definition of the fields to be included.

Marine biology itself is not a simple subject but is simply the study of life in

the sea. If it has any distinct characteristics from other tyi)es of biology, it

is the concern with those processes involving living organisms in a three-dimen-
sional environment that is also the medium by which most of the essential

ingredients for those processes are carried about. Thus we have the hosts of

organisms that live by sieving or accumulating finely suspended or dissolved

materials from the medium. Indeed, without life in the ocean most of the
problems involving the disposal of radioactive materials in the sea would not
exist. In fact, without life in the ocean, most of the problems of physical
oceanography would be of little interest to the average man. It is because there
are fishes and strange creatures in the sea that we have so much popular in-

terest in oceanography. Most scientists, I am sure, consider oceanography as
a synthesis of what we study in the sea. As such, it embraces all sciences and
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not the least of them is biology. To a biologist, oceanography without biology is

a contradiction in terms.

As director of a comparatively small marine laboratory, I have been able to

watch at close hand the growing interest these last few years in all things

pertaining to the sea demonstrated by teachers, students, and the general pub-

lic. This development of interest is undoubtedly due in part to the activities

of the National Science Foundation in sponsoring summer institutes for teach-

ers at marine stations in various parts of the United States. These teachers

return to their schools and bring their students to visit nearby laboratories.

On May 14, when a good low tide fell on a Saturday, several hundred students

visited our laboratory. I talked to three such groups. It is evident that there

will be no dearth of young people interested in marine biology, and we will have

no difficulty recruiting people. Many universities are requiring their advanced
students to spend a summer at the seashore, and we expect two from Kansas
and several from Chicago this summer in our classes. This pattern of enroll-

ment is typical of marine stations on all our coasts. Training facilities are

also increa.sing: new laboratories are plannetl for various parts of the I'aeilic

coast and curricula for marine biology and oceanography are being established

at various institutions. What we must hope for is that there will be satis-

factory opportunities for these young people once they have completed their

training. The quality of their training will depend in part on present research
opportunities and these in turn should lead to further opportunities. We hope
that the proposetl supiwrt of oceanography is implemented in such a way that

there will not only be employment for young people who can do the things that

need to be done, but for those who want to do things that do not have any
apparent necessity for national defense, or to expand ocean resources, but
simply to "enhance the general welfare."
Although we cannot define aquatic biology in any precise way, we shovild

always remember that great deal of fundamental or basic work is being done
without any direct concern for oceanography although the applications of such
studies may profoundly influence the direction of oceanographic studies in the
future. For example, there are people studying the problems of pure culture
of micro-organisms in laboratories affiliated with hospitals and medical founda-
tions ; these studies promise to have direct bearing on the problem of utilization

of trace materials found in the oceans, or the rate of increase of small poisonous
micro-organisms. In general much more work in aquatic biology is being
carried on in university laboratories and in small marine stations than in the
large oceanographic institutions. The work we have in mind is that carried
out, not in the spirit of "what is this good for" but in the spirit of "this is in-

teresting and worth knowing for its own sake." With this in mind, we consider
a diversified program involving several granting agencies to be a better way
to stimulate significant research rather than to channel money through some
new agency set up to embrace all of oceanography. We agree that the more
strictly applied phases of aquatic biology, as carried out by the Bureau of
Commercial Fisheries, require further support, but we also urge more generous
support of the National Science Foundation, bearing in mind that a variety of
boards and panels charged with supporting research in aquatic biology should
insure a broader consideration of research proposals. On a purely administra-
tive basis the number and diversity of proposals having some possible bearing
on oceanography is too large for a single agency to handle effectively.

Systematic biology, the process of identifying organisms and studying changes
in structure as related to genetic and environmental differences, whether natural
or artificially induced (as by radiation), deseiwes particular consideration, since
the program proposed will result in collections of material on a magnitude com-
parable with that of the survey program of the old Bureau of Fisheries late
in the last century. Because the magnitude of the problem was not realized at
that time, many collections from that former survey were never properly studied.
Nevertheless, what was adequately treated now forms major parts of collections
at the museums at Yale and Harvard as well as in the National Museum in

Washington. Proper study of the material which will result from this program
will require support of these and other museums having the background collec-
tions on which to base further studies. Knowledge of the organisms is one of
our prime categories of data, and it cannot be obtained in a mechanical way or
by beginning technicians, since recognition of species is essentially a process of
mental computation, not of recognition by rote. Nevertheless, there is no
scarcity of students offering themselves as prospective systematists, but we can-
not encourage them to persist (as some will anyhow) until employment pros-
pects are more encouraging. We need these people in our society, and will need
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'ev6h inore of them in the future. At thg. present time, studies of the possible
effects of radioactive materials ou orsanisms in the vicinity of waste disposal
areas in the sea are inadequate because the supply of systematists is iuade<iuate.
There should he a place for a systematist in some group of organisms or another
at every marine laboratory and oceanographic institution in the countiy.

Dr. Hedgpetii. I miolit say I am representino; the £!:eneral marine
bioloofical public. Nobody knows how man}' marine biolog'ists there

are. We tried to decide tliis. The American Institution of Biological

Sciences has a nonduplicative directory of something like 100,000

biologists. As a wild guess, I think at least 10 percent of these people
do something with marine organisms or work in or near the sea; so

there are quite a lot of marine biologists. All of them I know and to

whom I have spoken—of course, the National Academy report has
l)een pretty well publicized—are greatly interested and they are greatly
pleased as well that Congress has drawn up these bills and is taking
this matter so seriously.

Of course, we feel this is, naturally, improving the status of marine
biology as well as oceanography. In fact, oceanography without
biology is somewhat of a contradiction in terms.

I was very glad to hear Chairman Miller make the remark that

development of biology and physical oceanography should be on an
equal basis.

I am director of a small marine station, and perhaps I am in some-
what closer contact with high school student groups and public groups
than some of the other people. I might say I am out among the
people. I talk to many of these groups. I have noticed the great
interest of young people in learning about marine biology and ex-
pressing interest in going on and studying this in college.

Of course, as a i)rofessor of zoology I encourage some students to

go on and, natvirally, as every professor has to, I try to discourage
some others. There is certainly no scarcity of people who want to be
marine biologists of one kind or another.
One of our problems has been with people who want to become

vSystematists or taxonomists. This problem has been mentioned. We
have felt that we ouglit to discourage most of the students who want
to become systematists, because tliere are so very few jobs for these
people. This program should oft'er opportunities for systematists to
carry on the necessary work that will accrue from this oceanograpliic
program.

Being a systematist is a rather difficult art. It is a science as well.

I am one myself. I have worked with rather large collections. What
happens is essentially a {process of human computation. You do not
just memorize the shapes and forms of these animals and then slap
names on them. You have to visualize sometimes a great deal more
than that. We are going to need more of these peo])le because so
much work involving radioactive waste disposal is coming up. Here
it will be perceptions of changes in form and structure, perhaps. We
do not know.
At any rate, I view^ this bill as providing some opportunities for

systematists, and I have already told one student that if these things
mateiMalize by the time he has gotten his Ph. I)., there may well be a
satisfactory job for liim. At the present time they are limited, and
museum budgets are pretty lean.

I think another problem not too thoroughly recognized with our
museums is that they are public institutions and they have to help the
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public, people who want thiiiirs identified. They have to do a lot of

routine work, and quite often tliis has to be done by the best man in

the place.

There have been some discussions of who is to do which work and
which committee should supervise the basic research programs, and
so on, I think most of us on the outside of these things feel a little

uncei-tain about prospects of any large monolithic agencies because

marine biology or biology in the sea ajid/or aquatic biology as well^

—

we should emphasize a lot of the work involved in fresli water is just

about the same as that in marine work, tlie techniques are the same,
philosophy is the same, and in the case of systematists they work all

the way through the salinity range. I have published papers on fresh

water and marine brines and the ocean myself.

At any rate, we should be talking of aquatic biology. There are

so many diverse approaches involved in this tiiat we think the sup-
port of present agencies sucli as the Xational Science Foundation and
the Bureau of Commercial Fisheries is to be preferred to what some
people have heard, perhaps mistakenly, of a more overall oceano-
graphic direction of everything.
For example, some of the problems that have direct concern with

these aspects of improving oceanic fisheries ^re going on in medical
research laboratories, involving the attempts to raise certain micro-
organisms on only a single type of food.

Then there are other people who are doing studies on the physi-
ology of worms as related to salinity. This may yield as valuable in-

formation on tolerances of species in different latitudes and the like.

A great deal of the material on marine biology at shore stations

find university laboratories has direct bearing on the ocean. For this

reason we hope that the various granting agencies or at least a

diversity of them are retained.

xVnother problem, when too many grant applications come to one
particular desk or division, eveiybody, including the panel and
director, begin to get a little weary of the responsibility of deciding
who should get the money. It is pretty heavy. All the people I
know who are involved in this sort of work take it very seriously
and spend sleepless nights over whether Professor A really deserves
that much money, and so on.

There is another point that occurred to me in this discussion of a
committee. That is, in addition to scientists or representatives of
the Government agencies and universities involved in this work, there
should be one or two members who have no special interest in it, at
least in ternis of gettmg money or cariying on a program. In other
words, I think it is advantageous to have disinterested members on
such broad connnittees, who can ask the questions from the layman's
standpoint, so to speak.

I think this is the essence of my statement, sir.

Mr. Miller. Doctor, I was not here when you took the stand. As
.a fellow Californian, I wanted to welcome you.

Dr. Hedgpeth. I used to live in Walnut Creek.
Mr. Miller. I used to represent Walnut Creek. Mr. Bauer?
Mr. Bauer. Dr. Hedgpeth, some years ago the Congress passed a

law permitting any agency of Government which had the authority
to contract to also have the authority to grant. That was at the be-
hest of the National Science Foundation.
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Do you feel that the agencies which are now in the granting and
the contracting business are doing the maximum they can do to

encourage marine biologj^ or aquatic biology ?

Dr. Hedgpeth. I must say I do not have too much information on
the whole process. I am familiar with the National Science Founda-
tion primarily where I have reviewed many applications. I do not

know, really, what percentage of these are actually granted. It has

not been the custom, unless the people specifically ask it, for the ad
hoc-ers, as they are known, to be informed of the fate of these. I

think this has been changed.
Mr. Bauer. Is it a question of underfunding to get the maximum

that is desired within the economy, or is it a question of something
that is organizationally wrong ?

Dr. Hedgpeth. Well, nothing in this world is perfect. I think
underfmiding is perhaps the most pressing problem, at least in my
limited experience
Mr. Bauer. Are you familiar with the National Science Founda-

tion's program to encourage incentive to the development of personnel

interested in aquatic biology ?

Dr. Hedgpeth. Yes.
Mr. Bauer. Thank you.
Mr. Miller. Mr. Flynn ?

Mr. Flynn. No questions.

Mr. Miller. Thank you very much, Doctor. I notice you are ac-

companied by Dr. John Olive. Is he here ?

Dr. Hedgpeth. Yes.
Mr. Miller. Have you anything you would like to add ?

Dr. Olive. No, sir ; not today.

Mr. Miller. Thank you very much. Doctor.
Dr. Hedgepetii. Thank you.
Mr. Miller. Mr. Robert Paul of the Sport Fishing Institute.

STATEMENT OF ROBERT M. PAUL, EXECUTIVE SECRETARY, SPORT
FISHING INSTITUTE

Mr. Paul. Mr. Chairman, I have a rather long prepared statement
which I would prefer to submit for the record and make a few brief

remarks to supplement it.

Mr. Miller. Without objection, it will be included in the record.

(Mr. Paul's prepared statement follows:)

Statement of Robert M. Paul, Executive Secretary, Sport Fishing Institute,
ON H.R. 10412 AND H.R. 9361

Mr. Chairman, I am Robert M. Paul, executive secretary of the Sport Fishinj?
Institute, located in Washington, D.C. I am appearing before your committee
on behalf of Sport Fishing Institute in order to join other witnesses in urging
the early creation of an adequate national oceanosjraphic research program. In
addition, we would like to discuss briefly the implications of an expanded ocean
research program for sport tishing and the need to emi)hasize the biological

phases of the program, particularly as they relate to inshore and e.stuary areas.

The Sport Fishing Institute strongly supports the efforts to strengthen
oceanographic research represented by the bills under consideration. H.R.
10412 to formalize coordination among the various Federal agencies concerned
with oceanography seems to be the logical first step particularly when it is

combined with the establishment of the National Oceanographic Data Center
proposed by H.R. 12018. The major points of discussion, in our opinion, relate

to specific details of the broad oceanographic program proposed in H.R. 9361.
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The witnesses that you have invited to appear before your committee, the
establishment of your Subcommittee on Oceanography, the various reports you
have secured from committees of scientists, are all effective testimony to your
committee's awareness of the need for expanding the Nation's oceanographic
research program. We believe the need has been documented beyond question.
The problem now is to plan and initiate a program that will adequately meet
the national requirement.
Much of the initial interest and action on this problem was due to reports

on oceanographic needs prepared by the Committee on Oceanography of the
National Academy of Science-National Research Council. As you know, their
recommendations have been largely incorporated onto H.R. 9361, which is one
of the bills under consideration. We believe that the NAS-NBC Conmiittee
did an excellent job. The aggressive, thorough approach they tools in attacking
a most complex national problem is commendable.
A few months ago Dr. Harrison Brown, the Chairman of the NAS-NRC

Committee, asked the Sport Fishing Institute for comments on the completed
chapters of the report. The institute's comments were transmitted to Dr.
Brown in a letter by our executive vice president, Richard H. Stroud. Those
(ibservations form the basis for discussing the bills under consideration. Dr.
Brown asked six specific questions about chapter 1 (the "Introduction and
Summary of Recommendations") :

1. Do you agree with the general recommendations contained in the report?
2. Do you agree with the need for an increased national program in the marine

sciences?
3. Do you feel that the rate of increase outlined in the report is realistic?
4. What comments do you have concerning the detailed recommendations?
5. Do you feel that adequate attention has been given to a balance between

the various aspects of the marine sciences?
6. What comments would you care to make concerning those aspects of the

report which pertain to your particular interests?
On the first three questions we answered ""Yes" with "No" qualifications what-

soever. Question 4 (the detailed recommendations in the report) had to be
answered with some serious reservations about the proposals outlined for ocean
resource research (sec. Ill, G. p. 22 of ch. 1 of the report)

.

We are extremely concerned about the apparent overemphasis on applied as
opposed to basic research. We feel this is more than another argument over
definitions. The wording and apparently the intent of the specific recommen-
dations for ocean resources seems to contrast marketly with much of the Com-
mittee's chapter on basic research. The general recommendations of the Com-
mittee properly emphasize the accepted responsibility of the Federal Govern-
ment for basic research. In our oi)inion. however, the details of the ocean re-
.sources recommendation of the report don't reflect this obligation.
The specific recommendations for ocean resources seem to reflect an overt,

almost exclusive emphasis on commercially important fish stocks and on trade-
oriented problem areas of the moment. We wonder if this is not an overly
narrow, almost self-defeating focus on applied research which fails to recognize
the long-range problems and potential of the marine resources.
What are some of the specific areas where the scope of proposed studies needed

to be broadened?
Specifically, three major recommendations (Nos. 2, 1], and 14) propose to limit

research to connnercial or food fish. These recommendations overlook other
sx>ecies that are often more important, particularly the sjiecies used by sport
fishermen. Moreover, this limitation to specific fishes might overlook the im-
portance of other species as competing organisms or as important elements in
food chains. The limiting of estuarine research to "food fi.sh and shell fish" is
clearly not justified.

Another recommendation (No. 3) would apj>arently limit behavior studies to
the laboratory and exclude vitally important field studies. It is a well-known
phenomenon that responses in the labortaory may differ decidedly from actions
in nature. Both phases should be utilized: they are often mutuaily complemen-
tary aspects of research, both necessary to full understanding.
Recommendation 7 on the nature of the aggregation of organisms would be

improved by expanding its scope in order to recognize and include broad-scale
p'-ological studies and research on population dvnamics of nr^rine organisms.
These are woefully weak areas of knowledge and hold vast notential to benefit
nnnkind. Detailed life history studies are also badiv needed. Among fishes
alone, for example, less than 1 percent of the world's known total of about
2.5,000 si>ecies are biologically well known.
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The promise for eventual deliberate farming of the sea depends on these par-
ticular areas of research. To omit these phases of the program is perhaps to

deny the future. It seems to us that failure to include these phases is evidence
of ah unfavorable preponderance of emphasis on relatively narrow trade-oriented

commercial fishery thinking. The result, in our view, is too much emphasis on
applied as distinct from basic research. A greatly strengthened ecological

approach needs to be injected to give better balance to this very important
program.
The Committee's question No. 5 dealing with the balance between the

various aspects of marine .science brings up another point which we feel should
be called to the attention of your committee.

There have been a number of expressions of concern about the relative lack

of emphasis on the biological sciences in the NAS-NRC report. The American
Fisheries Society, for instance, adopted the following resolution in September
li)59

:

"Whereas the National Academy of Scienees-National Research Council has
recently published reports pointing out the Nation's critical need for an expanded
oceanographic research program : and
"Whereas the U.S. Senate and the House of Representatives have each cre-

ated a special committee to study oceanographic problems and recommend new
legislation and programs to implement the National Academy of Sciences-Na-
tional Research Council reports: and
"Whereas a careful study of these reports and publications indicated that the

biological aspects of the proposed program are subt)rdinated to other disciplines :

Now, therefore, be it

''Resolved, That the society (1) commends the administration and the Con-
gress for the interest the.y have expressed in expanding the national effort in

oceanographic research; (2) expresses its concern that the vitally important
biological aspects of the oceanographic research program be given more adequate
recognition in the development and implementation of plans * * *."

This rather obvious neglect of the biological aspects of oceanography has been
noted by other groups. For instance, the Department of the Interior's Advisory
Committee on Fish and W^ildlife made the following recommendation to the
Secretary of the Interior on October 20, 1959 :

"The 10-year oceanographic research program of the National Academy of

Sciences is a vitall.v important undertaking which the Committee supports. The
Committee is hopeful that greater emphasis will be given to the basic biological

aspects, especially of the fishes. A preponderance of effort is now proposed
on physical oceanography. AVe believe that added emphasis on biological re-

search would strengthen the program and greatly increase its overall value."

To sum up our views, we question whether the proposed national oceano-
graphic research program adequately meets the accepted Federal resptmsibility

for basic research. We appreciate that the long-range national security benefits

are implicit in efforts to increase food supplies—but this is not the entire prob-
lem. There should certainly be a more e<iuitable balance between the biological

and physical aspects of the program to enhance what are perhaps equally im-

portant long and short-range social and economic benefits to our Nation realiza-

ble from sport fishing. There should also be a better balance between inshore
and estuary research and the deep sea research that has been most emphasized
in previous testimony.

Obviously, we are concerned more with the details rather than with the basic

structure of the report. This is because the implementing recommendations
made thus far for detailed ocean resource studies that woidd follow seem to us
to be somewhat more narrowly conceived and shortsighted than desirable for

the overall public interest. Basic research is accorded secondary importance
when it should l)e primary. There is an obvious lack of balance, not only in

the overall report as between physical and biological research, but in the sec-

tion on ocean resources as between basic ])iology and trade-oriented develop-
mental research as well. There is an evident lack of appreciation for the under-
lying long-range importance of detailed life history and ecology studies, be-

havior in nature, and population dynamics of marine organisms, espei'ially

fishes.

We are concerned, too, as you might expect, over thf overt restriction of re-

search attention to coinmeiTial or food fishes. Tliis indicates inadeipiate appre-
ciation of the vast soci;il and ecoinmiic signiHcaiH e of marine <^islierv resources
and the sport fishing industry. For exam])le. in 19"."). t^ dota'led study of the

State's marine sport fi.shery was made by the New .Jersey 1>-" artnient of Con-
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servation and Economic Development. It was discovered that 27 marine species
were exploited jointly by sport and commercial tishermen. Of the total catch,
44 percent were harvested by sport fishermen. The five most important species
to both groups were the .same. This relationship is not much different in other
areas of the country.

Economically, the marine sport fisheries are already at least one-half as valu-
able in terms of retail business generated as marine commercial products at
retail level. All told, about •"'>.4 million Americans seek needed relaxation by
going fishing in the ocean. Marine fish provide a total of sf)me 70 million recre-
ational days annually, a rapidly growing figure.

Last year Congress officially recognized the importance of .salt water sport
fishing for the first time. The bill directing the Secretary of Interior to initiate

a saltwater sport fish research program was introduced l)y a member of this

committee. The hearings held by your committee on ^Mr. Lennon's bill clearly
showed that salt water sport fishing is an important and growing segment of
the Niition's business and recreation. The number of salt water anglers is grow-
ing at a rapid rate. To ignore the importance of sport fishing in the development
of the oceanographic program would .seem to be neglectful of responsibilities.

We strongly urge that the Department of Interior's participation in the program
be broadened to include the Bureau of Sport Fisheries—not confined to the
Bureau of Commercial Fisheries.

For your information, we estimate the current nmnber of salt water anglers
in the coastal States to be as follows :

Total nttmher of saltwater anglers ^

Coastal States—Continued
New Jer.sey 293,000
New York 608,000
North Carolina 328. 000
Oregon 1!)0, 000
Rhode Island 31, 000
South Carolina 180, 000
Texas 748, 000
Virginia 304, 000
Washington 198, 000

Total 5, 391, 000

Coastal States

:

Alabama 70.000
California 775, 000
Connecticut 103. 000
Delaware 29. 000
Florida 487, 000
Georgia 239,000
Louisiana 209. 000
Maine 70, 000
Maryland 148, 000
Massachusetts 200, 000
Mississippi 126, 000
New Hampshire 46, 000

1 Includes many anglers who also fish in fresh -water.

We trust that our comments have been constructive. They are not intended
as representing opposition to the objectives of the legislation under <'onsidera-
tion. We urge the development of an adequate oceanographic research program
as quickly as possible. For example, we strongly favor the part of H.R. 9361
that calls for the immediate strengthening of the marine biological research
effort of the National Science Foundation. Implementation of the National
Science Foundation program is probably the best way to get an early start on
basic research problems and take advantage of the pool of talent available out-
side the Government agencies. There should be early emphasis on contractual
and/or grant research because these are excellent ways to meet the need for
more trained personnel in this field.

We appreciate the opportunity to present our views to your committee.
Please be assured that we will be glad to assist further in any possible way.

Mr. Patx. JNIr. Chairman, I am Robert M. Paul, executive secretary
of the Sport Fishing Institute in Washington, I am appearing be-

fore your committee on belialf of the Sport Fishing Institute in order
to join other witnesses in urging the early creation of an adequate
national oceanographic research program.
We would like to discuss briefly the implications of an expanded

ocean research program for sport fishing and the need to emphasize
the biological phases of the program, particularly as they relate to

inshore and estuary areas.
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I have been very pleavsed to hear the comments this morning about
the need for emphasis on the biological phases of this program. I do
not think they need to be repeated.

We strongly support any effort to strengthen the oceanographic
research represented by the bills under consideration. The major
points of discussion in our opinion relate not to the general overall

tone of the bills but perhaps to specific details of broad programs
such as those proposed in H.R. 9;^61.

I do not think there is any doubt but the witnesses who have ap-

peared before your committee—in fact, the establishment of your own
subcommittee, here, on oceanography and all of the testimony from
outside people and organizations have made it clear that the need
for a program has been documented beyond question. The problem
now, as we see it, is to plan and initiate a progi'am that will ade-

quately meet the national requirements.

I would like to join with other witnesses in complimenting the

NAS-NRC Committee or doing a fine job on their report. It is an
aggressive and a thorough approach to the most complex national

problem we have today.

You might be interested in knowing that we were asked to submit
our comments by Dr. Harrison Brown to the committee. He put his

letter in the form of questions. We were able to answer most of them
with an unqualified yes, such as the things that deal with the general

recommendations, needs for increased program, and the funding
schedules that were proposed.
When it came to the detailed recommendations, however, we had

some serious questions, particularly as they related to the balance be-

tween various iispects of marine science and the general tone of the

recommendations in the ocean resources section of the report.

We really feel that there has been overemphasis on applied as

against basic research in tliis section of the report. I think this is

more than just an argument over definitions. We can argue defini-

tions of basic as opposed to applied research all day. The only one
I ever heard that makes sense is the scientist who said that basic

research is what I do and applied research is what my competitoi-s

spend their time on.

This is more than that. We feel that there seems to be an almost
self-defeating emphasis on commercially important fish stocks,

which fails to recognize the long-range problems and the potential of
the marine resources.

We think that the potential for deliberately farming the sea

—

which I think we are going to have to get into—depends upon a broad
ecological approach to these problems. Specifically, we are concerned
with some of the recommendations in section 3 of the report that
limit research to commercial or food fish and limit behavior studies
to laboratories. Other recommendations on the aggregation of organ-
isms seem to be concerned only with how to get a net around them
rather than the detailed life history studies that are so important,
I think most of our questions are probably self-evident to biologists.

I do not think you would expect anyone concerned with sport fish-

ing to be wholeheartedly in sympathy with any program that appar-
ently limits participation of the Fish and Wildlife Ser^nce to the
Bureau of Commercial Fisheries. This is admittedly a detail, we
certainly have perfect confidence in Mr. McKernan and his staff, but



OCEANOGRAPHY 125

the orientation of the program probably tends to overlook the im-

portance of inshore and estuarian areas which are so important to

the tremendous number of people interested in sport fishing. We
think the importance of sport fishing should be recognized at the

time the program is adopted.

As to the balance between sciences, we think biology has been
slighted. For the record, I submit two resolutions which deal with
this subject, one from the American Fisheries Society, which ex-

presses its concern that the vitally important biological aspects of

the progi-am te given more adequate recognition.

In another instance the Department of tlie Interior's Advisory
Conunittee on Fii^h and Wildlife made the following recommendation
to the Se<?retary of the Interior last fall

:

The 10-yeai- oceanographie research program of the National Academy of

Sciences is a vitally important undertaking which the Committee supix>rts.

The Committee is liopeful tliat greater emphasis will be given to the basic

biological aspects, especially of the tishes. A preponderance of effort is now
proposed on physical oceanography. We believe that added emphasis on biolog-

ical research would strengthen the program and greatly increase its overall value.

I think this particular recommendation has had a very healthy effect

upon the Department of the Interior, as Mr. ]McKeriian mentioned tliis

morning.
As to the balance between inshore and estuarian researcli and deej)

sea research, I think tliose of tis wlio are concerned with what Inippeiis

near the coasts have had our concern intensified by the obvious ptiblic-

ity and interest given to the deep sea phases of this program.
The importance of salt water commercial fishing is absolutely lui-

questionecl. The importance of salt water sport lishing is something
that just recently has come to the attention of Congress. Last year,
as you recall, this committee held hearings and eventtially passed a
bill which resulted in Ptiblic Law 86-359 which directed the Secre-
tary of the Interior to initiate a salt water sport fishing program for
the first time. Tlie hearings held by your connnittee on Mr. Lennon's
bill clearly showed salt water sport fishing is an important and grow-
ing segment of the Xation's business and recreation. The number of
salt water anglers is increasing rapidly, far faster than the total

increase of the population as a whole.
The number of people concerned with salt Avnter sport fishing is a

major part of the population of our coastal States. As you know,
this is an area which has not received much attention from the State
fish and game agencies. Salt water sport fisliing has certainly been
neglected in the development of the Fish and Wildlife Service
program.
We trust that our comments have been constructive. As I say, we

are not arguing with the overall structure of the program but we are
concerned with the details of specific proposals.
There are some portions of the bills I would like to comment on

specifically. For example, we favor the immediate strengthening of
the marine biological research program of the Natioiml Science
Fottndation. We think this is a very logical first step and perhaps
the best way to take advantage of the large pool available biological
talent in the academic institutions.

.55944—60 9
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AVe think there should be an early emphasis on contractual or grant
research in this field if for no other season than this is the best way
to meet the need for more trained personnel.

Some other points again are details that should be considered now.
Someone earlier this morning mentioned the need to strengthen work
in museums on taxonomy and systematics. I think there is a very
obvious need for a group such as the National Science Foundation
to handle this phase of this program. Under the program that has
been proposed earlier this is work that would be delegated to the

Bureau of Commercial Fisheries. We have no particular argument
with their ability to handle it, but we wonder if the scope might not
be mmecessarily limited by their traditional emphasis on trade-

oriented problems.
We appreciate the opportunity of presenting our views to your

committee. We have no strong feelings on the establisliment of the
national data instrumentation test center other than to urge its early

establishment. I think we favor the establishment of the center as

it is proposed in the bill under a civilian agency or at least, as pointed
out by Dr. Schaofer, in an agency whose authorizing legislation

clearly points out that the civilian and military needs will both be
met.

Mr. Chairman, that concludes my statement. I would be happy to

answer any questions.

Mr. Miller. Mr. Bauer?
Mr. Bauer. We have in the Department of the Interior a Bureau

of Sport Fisheries, and from the very' title it indicates that the moti-
vation was concerned with sport fishing. We have the Bureau of
Commercial Fisheries, and from the very title you would think the
motivation would be commercial fisheries, although granted they do
basic research in certain instances.

Have you any idea of what would be the problems presented if one
were to propose that in addition to these one had in the Department
of the Interior a Bureau of Aquatic Biology? I am saying this in

view of the fact that the National Science Foundation is precluded
from being operators by their charter. I would like to get your
thoughts as to whether that would supply the manifest void that ap-

parently exists, granted that the needs of sport fishing and commercial
fishing are independent, you would have overlapping, let us say, in

the Bureau of Aquatic Biology. However, as far as I laiow, such does
not exist in the Government outside of the Smithsonian Institution's

Barro-Colorado Island venture. Do you think there is anything to

this suggestion ?

]\Ir, Paul. This is a very interesting question and one I tliink we
should look at in terms of history. Originally, of course, the Depart-
ment of the Interior's biological work was headed up and contained
in a Bureau of Biological Survey. This name persisted until the re-

organization of the Department of the Interior, I think, just before
the war. I think it was proven back in the early days that it was cer-

tainly possible for the Federal Establishment to have an operating
agency who was primarily concerned with basic biological informa-
tion.

For a number of reasons this function has been split up. Until the
reorganization of the Fish and Wildlife Service 4 years ago much
of the basic aquatic biology was the responsibility of the Bureau of
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Commercial Fisheries, Tlie Division of Sport Fisheries is too new
to evaluate. Because of funding problems their branch of research

has not had a chance to develop too effectively. I think this was
brought out quite cleurly in the hearings on the Lennon bill last year

by your committee.
As to the possible advantages of establishing yet another bureau

directly concerned with basic biological studies within the Fish and
Wildlife Service, my personal inclination is that this would tend to

be self-limiting. Adequate fmids would be hard to secure. I would
rather see a strong program to take advantage of the pool of biologi-

cal talent available outside the Federal Government. We have heard

a lot of this discussion as far as basic research in missiles and rockets

is concerned. It is equally true in biology.

I am more inclined to favor the approach of working for a
strengthening of the marine biological section in the National Science

Fomidation with primarily emphasis on contractual research with
academic institutions. If gaps appear as this program is strength-

ened, they should be filled in by strengthening the existing agencies

within the Fish and Wildlife Service.

I do not see any real need or any advantage particularly in trying
to establish a basic scientific unit withm Interior.

Mr. Bauer. Thank you.
Mr. Miller. Are there any further questioning? I want to thank

you, Mr. Paul, for coming up. We always enjoy seeing you here.

I want to say in behalf of sports fishing that the economic result

and value to the country, not directl}' but tlirough collateral channels,

is very great. Weighed against other interested facets of this work,
I am certain in many cases it would be surprising if people got a good
look at it. I think more money is expended by people seeking recrea-

tion in the field of fisheries, and mcreasingly so with the salt water
fishing, than many of us stop to realize. Its impact on the economy
is very' great. I think it deserves every consideration. Thank you.

Mr. Paul. Thank you, Mr. Chairman,
Mr. Miller. Next is Dr. Colmnbus O'Domiell Iselin. We have

got to get that "O'Donnell" m there because that is part of the Irish.

We welcome you here, sir.

STATEMENT OF DR. COLUMBUS O'DONNELL ISELIN, WOODS HOLE
OCEANOGRAPHIC INSTITUTION, WOODS HOLE, MASS.

Dr. IsELiN. Mr. Chairman, at its last meeting the Academy Com-
mittee on Oceanography studied carefully the proposed Marine
Science and Research Act of 1959. We read it carefully and made
some comments. We fomid a few very minor inconsistencies. I be-

lieve that a copy of tliis piece of paper is already available to you.
Therefore, it seems to me it would be more useful if I attempt this

morning to make some general comments about the development of
marine science in this country and about some of the difficulties that,

as I see the situation, seem to lie ahead.
Oceanography, as we know it today, grew out of the interests of

European naturalists during the latter part of the 19th century in the

sea as the original environment for the development of life on this

planet. In about 1900 physical oceanography hardly existed, but al-

ready by this time extensive collections of marine organisms had ac-
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cumulated at the museums of the major maritime nations. As early

as 1875 it was known that life existed at all depths in the ocean, but
knowledge concerning the circulation of the ocean was still almost
entirely two-dimensional and based on statistical summaries of sur-

face observations.

During the first quarter of the present century interest in marine
science was largely centered around problems associated with com-
mercial iishing in coastal waters. During this period the basic tools

of physical oceanogi'aphy were developed and the fii-st classical theo-

retical studies were published. Then beginning about 1925 there

occurred both in Europe and in this country a I'evival of interest in

deep sea oceanography. For the first time expeditions were equipped
to study the physical and chemical properties of the whole water
column rather than to make biological collections.

It became clear that in order to understand the distribution of life

in the sea it was necessary to know about the movements of the water
and their causes. I believe the cycle has gone around once again.

AVe have more or less answered the basic questions which were put
to me as a young physical oceanographer by my colleagues, my biolog-

ical colleagiies. We have develoi)ed methods and teclmiques for

knowing how the water is moving the animals and plants around. It

now becomes profitable once against to go back and look at the biol-

ogy of the sea with the backgi'ound that has been j:>rovided during the

last 50 years, both theoretical and obsen-ational, on the physical

environment.
In this country, beginning about 1930, threx? oceanographic lab-

oratories were establislied with more or less adequate facilities for

working in dee]) water. The necessary money was largely supplied

by grants from the Rockefeller Foundation. These three labora-

tories became facilities that could be used by advanced students and
university professors interested in some aspect of marine science.

Until about 1940 they were mainly used during the summer vacation

period and had only quite small permanent staffs.

However, in this way by the time World War II started there were
perhaps a hundred people in this country who had done some work
in deep sea oceanography and who had gained experience in making
observations of many different kinds at sea. These people formed a

nucleus for the veiy rapid expansion of marine science during the war
years. This was, of course, financed by the Office of Scientific Ee-
search and Development. The studies carried ovit during the war
period were largely in support of military applications. Oceanogra-
phy was particularly helpful in the case of amphibious operations

and in the case of submarine operations.

After the war the Navy continued this support, of oceanography.

At first the necessary funds were largely supplied by the Bureau of

Ships. Later the Office of Naval Research became the largest con-

tracting agency. Thus the existing laboi'atories came to have sizable,

full-time staffs, and new laboratories developed during the postwar
period. Also within the Navy laboratories and at the Hvdrogra]:>hic

Office experienced oceanographic groups became established. We
have indeed come a vei-y long way in the last 20 years, as I look back
on the situation. I believe w^e have shown quite clearly that we have
the capacity and the ability to expand at some reasonable rate.
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Another point I would like to make is that during this postwar

period the Xavy support of oceanography has been extremely wisely

administered. The laboratories have been surprisingly free to work
in areas of greatest interest to their staffs. We should try to keep it

this way. Any good director of research knows that the one thing

not to do if his laboratory is to be productive is to try to tell people

what to think about.

Xow as to some of the difficulties that we face in a continuing ex-

pansion of marine science, admittedly we have a training problem

on our hands, but I doubt that this is a serious one. The students

flock into fields where they see opportunities, and there are more op-

portunities for original research in oceanography than in a great many
other fields. It is a lot easier to get a Ph. D. thesis written in oceanog-

raphy than in physics, for example. There is still plenty of cream
to be skimmed off* and that is what students are looking for. If we
have places for them to go and if they see opportunities for jobs, they

will appear.
A more serious difficulty, which has become evident to us on the

Academy Committee, is that through the obsolescence of the exist-

ing fleet of research and development ships we face a hump in the

1)uilding cui-A'e. We have not built any ships for a long time. We
have not converted many ships for a long time. If there is to be

steady expansion, we have to start building some ships. This makes
a budgetary hump. This is always a difficult thing to face.

Finally, I have a few general remarks that I would like to make
about the benefits we can expect to come out of an accelerated oceano-

graphic program. The first benefit that I believe we will receive, the

one that is closest to reality, is more reliable and longer range weather
forecasts. By marrying oceanographic research to the rapid de-

velopments in meteorology' and by treating the whole system as one
heat engine, which it indeed is, we will get long-range weather fore-

castings I believe rather quickly. Of course, this benefits everybody.

A second thing we will get and perhaps can get well within this 10-

year period M-e are talking alxiut is useful oceanograj^hic forecasts,

for-^casts that will predict the goings and the comings of fish. There
has been little emphasis in oceanography to date on forecasting. In
fact, we have resisted this obligation. We were a little afraid that

the forecasting would affect us as seriously as it has affected meteor-

ology. I think we are now quite ready to begin with oceanographic
forecasts. In fact, several types of forecasts are now being made on
a continuing basis.

A third thing that I believe we are going to get out of all of this,

perhaps a little more slowly, is the beginnings of efficient farming of

the sea and the beginnings of environmental control in marine areas.

This may take us 20 years or so because this is one you do not want
to rush into until you are absolutely sure what effects you are going
to have.

You might be interested in some thinking I have been doing of
recent months about the situation in the Gulf of St. Lawrence.
There it would be desirable to maintain an ice-free path up to the

cities at the head of the Gulf of St. Lawrence. You could do tliis

by running a pipeline down the deep channel, the drowned channel of
the St. Lawrence River, and by pumping compressed air in it, allow-
ing lubbles of compressed air to rise along this pipe, which would
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bring heat up. There is a big reservoir of heat in the bottom of the

Gulf of St. Lawrence. This is continually renewed and is an inex-

haustible supply.

At the same time, you are also pumping up nutrients. There is a

big supply of nutrients in the bottom of the Gulf of St. Lawrence.
You would increase your fisheries.

This is the beginning of climatic control. Power requirements are

not big. We are working in the fifth decimal place. Density of the

water at the bottom of the Gulf of St. Lawrence is only very little

more than the density at the surface. To plow the sea, which is all

you need to do to make it produce more, is energywise much less than
you need to plow the land. We have been doing this for years. It

is much easier to turn over water than to turn over soil.

Finally, I think we are clearly facing a revolution in naval archi-

tecture. I believe lightweight, high-powered marine powerplants
could be made available today within the existing technology, but it

will probably take somewhat longer because these things are expen-
sive to develop. However, once we have powerplants available for

ships that are in the same class weightwise as powerplants available

in airplanes today and do not need big crews to maintain them, then
ships become an entirely different sort of thing than we know them to-

day. The Navy will evolve extremely rapidly. These will be very high
performance ships and it will become absolutely necessary m the de-

sign of the control mechanisms for these ships to know a great deal

more about waves and turbulence than we know today. In a sense,

in oceanography today we are trying to get the information together

that we feel the designers are going to need once this technical break-
through occurs.

Those were the thoughts I had prepared.
Mr. Miller. Thank you very much, Doctor. We always like to

see you come here. You bring us fresh thoughts, new thoughts, fresh

information.
As to this matter of using bubbles, have not the Japanese used

that?
Dr. IsELiN. They have made breakwaters this way.
Mr. Miller. The Japanese used this around one of their shipbuild-

ing plants, did they not ?

Dr. IsELiN. We are using it on a small scale up in Greenland to

keep ice away from the piers there.

Mr. Miller. Are there any further questions? If not, thank you
very much, Doctor, for coming here and waiting so patiently.

The committee will adjourn until 10 o'clock Tuesday morning.
(Wliereupon, at 12 noon, the subcommittee recessed, to reconvene at

10 a.m., Tuesday, May 24, 1960.)
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tuesday, may 24, 1960

House of Repkesentattves,
Special Subcommittee on Oceanography of the

Committee on Merchant Marine and Fisheries,
Washington, B.C.

The subcommittee met at 10 a.m., in room 217, Old House Office

Building, Hon. Jolm D. Dingell (acting chairman) presiding.

Mr. Dingell. The committee will come to order.

The Special Subcommittee on Oceanography has been hearing H.R.
9361, H.R. 10412, and H.R. 12018.

This morning the committee will hear the testimony of Vice Adm.
J. T. Havward. Deputy Chief of Xaval Operations for Development,
on H.R. 12018.

STATEMENT OF VICE ADM. JOHN T. HAYWARD, TJ.S. NAVY,
DEPUTY CHIEF OF NAVAL OPERATIONS (DEVELOPMENT)—
Resumed

Mr. Dingell. Admiral Hayward, you are indeed welcome before the

committee. We will be glad to hear from you.

Admiral Hatvyard. It is a pleasure to be here, sir.

Mr. Chairman, I would like to thank you for the opportunity to re-

turn agam to address this committee on a subject connected with our
oceanographic program. I have prepared a written statement which,
with your permission, I would like toj^resent.

On May 17, 1960, 1 appeared before this subcommittee to present the

needs for making worldwide ocean surveys and the Navy's policy with
regard to these surveys. At this time I indicated that the Navy sup-

ported a vigorous oceanographic survey program and that we planned
to carry out increase survey efforts as ships, personnel, and funds
become available.

Hand in hand with our need for ocean surveys is the need for a

National Oceanographic Data Center to process and disseminate the
information collected by our oceanographic ships. Since the Hydro-
graphic Office has approximately 70 percent of the world's available

oceanographic information on file, and is a recognized international

authority in the field, the Interagency Committee on Oceanography
(of which Assistant Secretary AVakelin is chairman) recommended
that the data center be located at the Hydrographic Office. This rec-

ommendation has the general support of the entire oceanographic com-
munity, including the Xational Academy of Sciences Committee on
Oceanography which originally recommended establishment of the
center. The center will lie operated by the Hydrographic Office but it

131
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will be jointly funded by the Departments of Navy, Commerce, and In-

terior ; the National Science Foundation ; and the Atomic Energy Com-
mission. Tlie policies governing management, administration, and
operation of the center will be determined by representatives from the

sponsoring agencies mentioned above.

This data center would be a truly wonderful establishment for the

scientific community. Whenever a scientist required information on
any particular part of the oceans he could call or write to the center

and the data would be furnished at a very nominal fee.

A few short comments are also in order on the need for a National
Instrumentation Test and Calibration Center. Every scientific dis-

cipline requires a means for testing and calibrating its instruments.

The problem is very complex with oceanography because of the unique
nature of the oceans. The great pressures involved at depths, tlie

variable conditions of salinity and density which affect tlie acoustic

properties of sea water, and the difhculty of obtaining data from a

moving platform have imposed a terrific burden on oceanographic in-

strumentation. This is an immediate need for a national center where
oceanographers throughout the country can send their instruments for

test and calibration. It is essential that all instruments be calibrated

against a common standard so that under identical conditions each in-

strument will give the same readings.
Since tlie Hydrographic Office is acknowledged to liave what is

perhaps the world's largest collection of oceanic data, is the chief user
of oceanographic data and instruments, and has important national
and international responsibilities in this regard, it appears highly
logical that the national data and caliliration centers proposed by
H.R. 12018 be established at tlie IT.S. Navy Hydrographic Office.

That completes my statement, Mr. Chairman.
Mr. Balder. Admiral, we have heard testimony from several wit-

nesses to the effect that they favore-d tlie Hydrographic Office having
the data center, but they are somewliat concerned a]>out the question
of liow the. management of the data center would be run and how it

would be conducted.
Would you talk a little more to just how you envision the manage-

ment of this data center would operate ?

Admiral Hayward. In my statement the sponsoring agency is Dr.
Wakelin's group. They would review the proposals for the manage-
ment of it.

From my own backgi'ound I would say we would have a scientific

director and he would be up in the same sort of box with a hydrog-
rapher and a deputy liydrogra})her. It would be definitely a tech-

nical problem. You would have to get a scientific director.

The management is such that we would manage it in the same way
that many of these joint programs are managed. The actual policies

would be determined by the representatives of these sponsoring
agencies. The actual management of the funds and everything, after
they had been budgeted, probably would l)e the job of the Department
of the Navy.
Mr. Bauer. In other words, it would not be in the nature of a joint

venture on the part of the civilian agencies and the Navy but it would
be under the direct management and control of the Navy with some
sort of advisory gi'oup, perhaps.
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Admiral Hat^vard. Yes. The Department of the Navy, Commerce,
Interior, and the Xational Science Foundation and the Atomic Energy
Commission, their representatives would be the policy group for
things to do with management. In other words, they would oversee
the program very much in the way other joint programs go.

With the AEC and the Xavy we have a joint physics program. In
this particular case both bodies put up the money. The Xavy is the
management agency, however. The policy is run by the top people of
the two agencies.

The amount that will be budgeted and the program is determined at

that level.

Mr. Bauer. My thinking Avas whether the Secretary of the XaA'y
would take kindly to anyone telling him how to run his shop. That
is essentially what would happen.
Admiral Hayward. You must distinguish between actual manage-

ment of the funds that are allocated. If each agency budgets and
allocates certain sums they should have some say in the policy side of
it. The direct management of the funds would be the responsibility

of the Secretary of the Xavy, the same as he is the direct manager
of these other funds.

]Mr. Pelly. I notice you stated there should be a central location
for the calibration and adjustment of instruments. Is it necessary
to bring all instruments into one central location to be sure they are
all adjusted one equal with the other?
Admiral Hayward. As a physicist third class now I will put my

hat on and say this: It is strange that this never has been clone in

oceanography, and we have some very strange answers.
In physics, whenever you measure the velocity of light or some-

thing, you do it under the same conditions. The oceanographic in-

strumentation business today, if I were to describe it, is pretty chaotic.

You can get any answer on many things.

I will give you a good example. Take oxyg^en measurements in

water by AVoods Hole and British oceanographic ships; they are
known to differ about 5 percent. I think if something is wrong by
5 percent you had better begin to look at the calibration of the
instruments.
Mr. Pelly. I was thinking it would be simpler for Mohammed to

go to the mountain in some cases than for somebody from Washington
to go out and adjust them.
Admiral Hayavard. I see. You would have a standard method of

doing this, approaching the instrumentation problem. Like many
other things you would be able to adjust them to this calibration in

the field or at the various laboratories. You have to have some stand-

ard. It is really strange when you get so many different answers
from these present organizations on everything from the speed of
sound in water to the salinity.

Mr. Pelly. I am talking about something I know nothing about,

but it seems to me that some of the instruments I have observed are

rather large, and certainly it would be difficult to transport them.
They may get out of adjustment in transport.

I thought you had an idea of sending back all of these instrunuents

to be adjusted in one spot.

Admiral Hayward. Xo, sir. AMiat we would intend to do in this

field would be to require our contractors, at least, to use calibrated
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instruments, techniques, and reportino; systems meeting specifications
which we would put out from the Hydrographic OiRce, which they
have now mider publication 607, for all oceanographic and research
data we needed.
Mr. Pelly. This is beginning to take shape now and I see what you

mean. In other words, the specifications would be sent out and stand-
ards established from one spot and in each locality the adjustments of
the various instruments would meet those specifications?

Admiral Hayward. Yes, sir.

The Bureau of Standards does the same thing with many things.
They do not send all tlie instruments into the Bureau of Standards
but they have calibration methods and specifications to make measure-
ments.
Mr. Pelly. So what you actually suggest is that rather than have

the Department of Commerce send out specifications to the Coast and
Geodetic Survey, that all agencies of Government centralize and have
a consolidation of their specifications and everybody use the same
ones ?

Admiral Hayward. Yes; standardize measurements. That is ac-

tually what we would do.

Mr. Pelly. That is all, Mr. Cliairman.
Mr. DiNGELL. Thank you very much.
Does counsel have further questions !*

Mr. Drewry. Admiral, am I right that there is a standard main-
tained in Copenhagen from which salinity is measured? Are you
familiar with that? I understood there is a certain quantity of water
that is supposed to be the basic standard of purity against which salin-

ity is measured.
Admiral Hayvvard. Yes, sir; there is a standard. The answer to

that question, first, is "Yes." As the salinity varies people measure
it, and that is the point I was making.
Mr. Drewry. Are there standards in other things and are they scat-

tered all over the world?
Admiral Hayward. There are other standards. The real difficulty

has been in the measurements of these. You can set your standards
and specifications, but if the man measures it, depending on what
instruments, the results he gets can be way off, depending on where
the measurements are taken. It is a problem of instrumentation

rather than the setting of the standards.

Mr. DiNGELL. I have been very much concerned throughout your
testimony here this morning that possibly the Navy proposes to con-

trol this whole Data Center and to organize and operate it as an
extension of the Hydrographic Office, and in effect use this as a device

to increase the appropriations and the authority of the Hydrographic
Office without achieving any real coordination or cooperation with the

other agencies participating in it.

Is that a correct inference ?

Admiral Haysvard. No, sir ; it is not. We are the greatest users of
this information. We need this information. As an example, by
putting computers in we arc budgeting the appropriation before Con-
gress now. There is money in our budget now for the computere.

It just made good sense to these other people that since we had 70
percent of the data there they would go along with us. There has
not been any feeling we were trying to build up the appropriation.
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We have put a considerable sum of money into oceanography and in

the survey business. As I told Mr. Miller when I was here on the
17th, in the 4 years I have been on this job we have come a long way
in oceanography. We started building up about 4 years ago. There
is no intent on our part to just build up the appropriation of the
Hydrographic Office.

We have definitely put more money into oceanography out of the
Navj^'s budget, and we intend to.

It may solve any nmnber of problems for us—the sonar prediction
system coming out of some of the oceanographic work will help in

finding convoys, and so on. With the deeper diving submarines we
have to know more about the business.

We have to do this whether the Atomic Energy Commission or the
other people went along with it or not. We would have to do some-
thing of this nature.

As a matter of fact, we feel it would come without this legislation,

the scientific and technical community who are agreeing with us and
going along with us would go along with making this the Data Center
whether this legislation were enacted or not.

Mr. DiNGELL. I want you to know I am not being critical of the
Navy at this point. I want that very clear.

Admiral Hayward. Yes, sir.

Mr. DixGELL. I appreciate that perhaps your organization and the
Office of Naval Research have been perhaps the two cornerstones of
this entire operation of oceanography which has been conducted by
the Federal Government and perhaps by the country as a whole.

I was getting around to a point which concerned me greatly, and
that was this : Scientific information is good only if it is available

to scientific communities for use. I am fearful there is a possibility

that a great deal of this may receive a classified stamp and be locked
away in vaults, and although we spent a substantial amount of funds
on it, it will never, because of national defense needs and requirements,
be disseminated to the various institutions which will require it.

Admiral Hayward. I feel the security classification has been re-

solved and does not pose a problem. We have declassified all data
which really has no military significance. I am sure you speak to the
man who decides whether it has military significance and this could
keep the data out of the scientific community.

I do not feel this will happen. Of course, with these people who
are participating as the policy group this is a policy question which
would have to be posed to them. You get both sides of the fence on
this.

You know Senator Bridges said we were doing too much in this

field. We feel, however, that the classification problem has been
resolved and should not pose any problem.
The military significance of some of these thmgs is quite obvious

and it would be clear cut.

In the gray area, where some decisions are to be made, it should be
made by the policy group under Dr. Wakelin who has both responsi-
bilities.

Mr. DixGELL. The reason I ask these questions is that it has been
my experience it is not only the Department of Defense which is re-

sponsible for this sort of thing but the Atomic Energy Commission
also has used the classified tag on information where I thought it
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could have been made available to Congress and the public. Various

Government agencies have also in the past used the Executive priv-

ilege and the classihcation system to cover up for mistakes and things

of that sort.

I would even point out on one occasion tlie treatise on bows and
arrows received a veiy high classified stamp.

On another occasion drainage of poison gas from a dump in the

Eocky Mountain area received a classified tag from the Army after

it was put in the ground.
The inference from that was the fact that water runs downhill

might be secret infonnation.

I hope if this program is carried out that the Navy Hydrographic
Office would use every bit of good judgment possible to se« to it that

worthwliile information which is not properly classified is available

in tlie i)ro])er way.
Admiral HxYyward. I can assure you from my point of view that

we will do as well as we can on the classification business. I only

wish now that all the Russian oceanographic data were unclassified

and I could get it.

You see, there are two sides to it, Mr. Cliairman. If you have done

a lot of work, sometimes you can get the information and start from
where he left off, this helps you.

It is well known to us, for instance, that the Russians put at least

a billion dolhirs in tlie equivalent of our money in doing nothing but

translating and getting every bit of technical information from every

technical publication that we have. This is a vast store of knowdedge

that saves them many man-hours and lots of work. I do not decry

that, of course, because it has to be gotten around, but there is that

side of it.

From the Hydrographic Office point of view I feel we can resolve

the classification question. In these instances where the services have

misused it, unfortunately you cannot get around some things like

this because people are always involved, Mr. Chairman, and people

make mistakes.

Mr. DiNGELL. I want it clear on the record I am not being critical

of you, your presentation, or the proposal. I am just hopeful that

some of the devices we have seen in the past will be avoided here, at

least an effort made.
Thank you very much, Admiral.
Further questions ?

(No response.)

Mr. DiNGELL. You have been veiy helpful and I thank you. Ad-
miral.

Admiral Hayward. Thank you, sir.

Mr. DiNGELL. The next witness is Dr. Alan T. "Waterman, Di-

rector, National Science Foundation.
Do vou have anyone Avith you that you would like to have iden-

tified^'

Dr. AVaterman. Dr. Robertson and Dr. Dees. Dr. Robertson is

head of the Division of Mathematics, Physical and Engineering
Sciences and Dr. Dees is head of the Division of Scientific Personnel
and Education.
Mr. DiN(!ELL. You are certaiidy welcome this morning. I have

had tlie privilege of knowing Dr. AVaternian for some time and I have
noticed his appearance earlier in otliei- connnittees of Congress.
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Do you have a statement, Dr. Waterman ?

Dr. Waterman. Yes.
Mr. DixGFXL. Would you like to read the whole statement ?

Dr. Waterman. I believe it expresses our position best if that is

agreeable to you and the committee.
Mr. DiNGELL. You may proceed as you wish.

STATEMENT OF DR. ALAN T. WATERMAN, DIRECTOR, NATIONAL
SCIENCE FOUNDATION, ACCOMPANIED BY DR. RANDAL M. ROB-
ERTSON, ASSISTANT DIRECTOR FOR MATHEMATICAL, PHYSICAL,
AND ENGINEERING SCIENCES, AND DR. BOWEN C. DEES, ASSIST-

ANT DIRECTOR FOR SCIENTIFIC PERSONNEL AND EDUCATION

Dr. Waterman. Mr. Chairman and members of the subcommittee,
the hearings Avhich you are presently conducting are concerned with
an exti'emely important area of scientific research, the significance of
which is being increasingly recognized. The report of the Committee
on Oceanography of the National Academy of Sciences, referred to

in the declaration of policy contained in H.R. 9361, provides a frame-
work for research activities in this field, and proposed future activities

of the National Science Foundation with respect to the support of
oceanographic research and the provision of facilities for such re-

search, coincide closely with the Academy committee's report.
There are presently before your subcommittee for consideration five

bills, three of which are identical. We have forwarded to you our com-
ments on various of the bills being considered and it, therefore, does
not seem desirable now to review in detail our views on them. I would,
however^ like to summarize briefly the Foundation's general views
with respect to oceanographic research and education, as set forth
in our comments on H.R. 9361, and I believe it would be appropriate,
with vour permission, Mr. Chairman, if our comments on H.R. 9361
could be entered into the record in full. We have available a number
of copies of our letter of comment and w^ill be happy to provide as
many as you need.

(The letter follows:)
National Science Foundation,

Office of the Director,
Washington, D.C., March 18, 1960.

Hon. Herbert C. Bonner,
Chairman, Committee on Merchant Marine and Fisheries, House of Representa-

tives, Washington, D.C.

My Dear Mr. Bonner : This is in response to your request for the comments
of the National Science Foundation with respect to H.R. 9361 relating to oceanog-
raphy and the marine sciences.
We consider the objectives of H.R. 9361 to be extremely worthwhile. The

recommendations of the- Committee on Oceanography of the National Academy of
Sciences-National Research Council, referred to in the bill's declaration of
policy, have been given careful consideration by the various Government agen-
cies concerned, and, in general, the objectives of the committee's report are
considered worthy of endorsement. Proposed future activities of the National
Science Foundation with respect to support of oceanographic research and the
provision of facilities for such research coincide closely in many respects to the
committee's report.
We are pleased to see the interest of the Congress in these matters which, of

course, are important to the progress of oceanographic research. It would ap-
pear, however, that much of the authority contained in this bill is already pro-
vided for in the basic legislation of the various Federal agencies concerned. With
respect to the National Science Foundation, the bill would not provide any addl-
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tional legislative authority. Furthermore, the Foundation is engaged in the sup-
port of significant activities aimed at improving research and training in oceanog-
raphy. For these reasons, we do not favor enactment of H.R. 9361. We would
like to point out, however, that, while we believe that additional legislation is

not necessary, it is important that certain areas of science which appear to re-

quire urgent assistance in the national interest, be supported more intensively.
In recognition of the need for increased attention to the support of research in
oceanography, we have added to our earth sciences program a full-time oceanog-
rapher. We are also encouraging the submission of proposals to the Founda-
tion which will provide not only for the carrying on of research in the field of
oceanography, but which also have a strong emphasis on the training of re-

search workers in the field. Furthermore, the Foundation will consider sup-
port for programs of basic research covering a broad area or subarea of science
within which support may be provided for graduate thesis research in such
areas or subareas. In the field of oceanography, this type of research support
would appear to be particularly appropriate. These and other methods being
utilized by the Foundation in providing support for oceanographic research and
training are discussed in greater detail in subsequent portions of the letter.

Our specific comments with respect to the bill are set forth below.
First, we note that subsection 4, appearing on pages 3 and 4 of the bill, pro-

poses that the National Science Foundation, or other appropriate agency of the
Federal Government, establish a long-term fellowship program for the recruit-
ment of prospective oceauographers. Establishment of specialized fellowship
programs for particular areas of science would tend to lessen the high-quality
standards and the recognition which National Science Foundation fellowships
now have. Furthermore, we believe that sufficient fellowship aid for high-
quality students is available through various sources so as to enable financial
assistance to be provided to persons interested in entering the field of oceanog-
raphy. The problem is not so much that of making more fellowships available
as it is of stimulating students to take an interest in becoming oceauographers.
While the various disciplines that go to make up oceanography are referred to

in our fellowship literature, it is planned, in the announcement of fellowship
programs to operate in fiscal year 1961, to also specifically mention oceanography
and meteorology as examples of areas, among others, in which fellowship sup-
port from the Foundation will be available to qualified persons.
Let us assure you that the National Science Foundation realizes the im-

portance and need of increased support of teaching and research requirements
in the field of oceanography. We are studying possible additional measures for
the support of faculty and graduate students in existing or new departments at
universities, covering critical areas of science, including oceanography. The
objective here would include support, extending into the future as far as possible,

of the research of faculty members who are engaged in such fields. As we are
sure you recognize, such forms of support must be worked out carefully in

terms of Government-university relationships in general, and especially with
respect to considerations of balance and judicial treatment as among university
departments and as among the various fields of science as noted above.
H.R. 9361 further proposes that there be established in the National Science

Foundation a Division of Marine Sciences to develop and encourage a con-
tinuing national policy and program for the promotion of oceanographic re-

search, surveys, and education in the marine sciences, to recommend contracts,

grants, loans, or other forms of assistance for the development and operation of

a comprehensive national program of oceanographic research and education in

the marine sciences and to engage in other activities in the field. Oceanography
includes, or is related to, many fields of science and thrives best in intimate
contact with various scientific disciplines. We believe it more appropriate that

marine biology, for example, remain associated with activities in the area of

biological and medical sciences and that physical oceanography continue to be
associated with the earth sciences. However, as we mentioned earlier, we have
added a full-time oceanographer to our staff. We do not feel that the activities

contemplated for the proposed Division of Marine Sciences necessitate the

establishment of such a division but can more appropriately be carried out

within the framework of the Foundation's existing organizational structure.

Section 4 of the bill would authorize appropriations, in addition to those

otherwise authorized for the activities of the National Science Foundation, to

provide funds for use in connection with specified oceanographic research ac-

tivities. It appears to us that considerable care must be exercised so as to

avoid creation of a general view that the provision of substantial additional
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sums for particular areas of science will automatically greatly improve the
research situation with respect to such areas. In the case of oceanography,
while additional sums are being requested by various Federal agencies, the
major problem is to obtain a sufficient number of well-qualified people able to

utilize such additional funds in ways which will be of substantial benefit to

oceanographic research. We believe that, in view of the particular interest

which has been focused on the field of oceanography, more persons will become
interested in entering the field. However, until a considerable number of addi-
tional persons are trained to do high-quality scientific research in oceanography,
the provision of large sums for the support of oceanographic research will not
of itself improve the research situation in the field. This is not to say that
additional sums are not desirable but merely to provide a word of caution as to

the ability of available oceanographers to utilize greatly increased amounts of
research money in a useful manner. The National Science Foundation and
other Federal agencies are seeking funds of a magnitude which they believe can
presently appropriately be utilized for oceanographic research taking into ac-

count, of course, needs in other areas of science.

Subsection (b) of section 7 of this bill would establish within the Department
of Commerce a National Oceanographic Records Center which would collect

data on oceanography and disseminate it for public use. The desirability of

such a center, and its location, if one is to be established, are currently under
study within the executive branch and we believe it advisable to await these
recommendations before any action is taken in this regard.

In connection with subsection (c) of section 7, we would like to point out
that for the Coast and Geodetic Survey to operate beyond the limits of the
Continental Shelf a change in its basic authority will be necessary. H.R.
8450, introduced in the first session of the 86th Congress, would provide such
authority to the Survey.

Subsection (f) of section 7 would require the Maritime Administration to

construct oceanographic research vessels to be made available to nonprofit re-

search centers, to other agencies of the Federal Government, or to State institu-

tions engaged in oceanographic research requiring oceangoing ships. We feel

that it would be preferable if the Federal agencies concerned with oceanographic
research budgeted for such ships when and as they are needed, either for their

own use or for use by private institutions. We believe that more appropriate
roles for the Maritime Administration in this connection would be to (1) serve
as adviser on design studies, (2) undertake construction on the basis of a
transfer of funds from the agency concerned, or (3) finance and undertake
research and development for oceanographic ships of unusual or novel design
on request of user agencies. Such an approach, we believe, would provide
greater flexibility and yet permit utilization of the valuable services of the

Maritime Administration in connection with the ship construction.

Section 9 of the bill would authorize the Secretary of Health, Education, and
Welfare, through the Office of Education, to provide assistance, in the form of

teachers' salaries and equipment, designed to obtain new faculty in oceanog-
raphy and the marine sciences. Title IV of the National Defense Education Act
authorizes the provision of funds by the Department of Health, Education, and
Welfare which may be used by colleges and universities for faculty and equip-

ment related to new or expanded fellowship programs undertaken by such
institutions. It would appear that the combined authority existing in the

National Science Foundation Act of 1950 and in title IV of the National Defense
Education Act is fully adequate for the undertaking by executive agencies of

providing all of the forms of support contemplated by section 9 of the bill.

With respect to section 11 of the bill, authorizing the Atomic Energy Com-
mission to conduct an intensive 10-year program of control and monitoring
of radioactive waste disposal and studies relating to the effects of radioactivity

on the marine environment, we understand that the Commission is presently

engaged in activities in this area. In addition, we would like to point out that,

on August 14. 19.59, President Eisenhower issued Executive Order 10831, estab-

lishing the Federal Radiation Council to advise him with respect to radiation
standards and the provision of guidance to executive agencies for their use in

developing operating rules and regulations for radiological health protection.

This Council was given a statutory base by Public Law 36-373, approved Septem-
ber 2, 1959. It appears, therefore, that enactment of section 11 of the bill may
be unnecessary.

Finally section 13(f) of H.R. 9361 would authorize and direct the Secretary
of the Navy to establish, with the National Science Foundation, or the National
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Academy of Sciences-Xatioual Research Council, a program of scholarships be-
ginniug at the senior level in undergraduate school and carrying through 4 years
of graduate training and research in the marine sciences. Earlier in this
letter we discussed the matter of providing special fellowships in the field of
oceanography. With respect to undergraduate scholarships, it is our view that
well qualified students in the various scientitic fields are able to obtain financial
assistance as needed and desired. "We find substantial evidence that, with the
scholar.ships pre.sently available, students in at least the upper 10 percent of
the classes graduating from the secondary schools, and planning to pursue stiidies

in science, engineering, and mathematics, are generally able to obtain scliolar-
ship assistance if needed. Other financial assistance such as loans, is also avail-
able to them and to others with not so high an academic standing. Further-
more, it is our general view with re.spect to scholarship legislation, that, while
science and engineering are exerting an increasing infiuence on our national
life, a share of the highly talented youth should be available to other fields of
endeavor. Therefore, if undergraduate scholarship legislation were enacted,
we firmly believe that such a program should not be limited to a particular
field of science or even to science and engineering generally.
There are four programs of the National Science Foundation that are of

special interest in connection with motivating mcu'e young persons to undertake
scientific careers. One of these is the program that we refer to as the under-
graduate research participation program. In this activity the National Science
Foundation provides grants which enable participating universities to offer
special researcli-oriented training opportunities for undergraduates during the
summer months and in some cases throughout the academic year. These train-
ing programs may be carried out on a university campus, at a field station,
or at some otlier appropriate location. This pragram provides research oppor-
tunities, including financial assistance, which make it possible for undergradu-
ates to work in close contact with scientists who are doing significant re.search.

As it applies to the problem of increasing the number of students studying
oceanography, the undergraduate research participation program offers the pos-
sibility of itresenting to higlily selected undergraduate students some of the
specific tec hniques of research in oceanography. It is certain that this type of
program can have the effect of exciting the interest of undergraduate students
and turning their minds in the direction of graduate study in oceanograpliy and,
therefore, careers in this field. We are endeavoring to stimulate such activities

in the field of oceanography during the coming year and stand ready to offer

necessary support for them.
At a lower academic level, the National Science Foundation program of

secondary school student training programs provides a variety of mechanisms
by means of which carefully selected higli school students can be shown the
challenges of a particular scientific field and be given an explanation of the
type of work that is actually carried nut in that field. This past summer, for
example, the Amei'ican Meteorological Society sponsored a program along exactly
these lines in an effort to arouse interest on the part of a selected group of high
school students in possible careers in meteorology. Simihir programs in
oceanography could arouse the interest of a number of high school students and
the Foundation is encouraging proposals for establishing and carrying out such
programs.

College teachers in the various fields relevant to oceanography need to know
more about oceanography so that they can broaden the outlook of their students.
Summer institutes and conferences in oceanography, designed to meet the needs
of these college teachers, could become an important phase of the effort to give
oceanography a fuller degree of recognition, and college students a better idea
of the rewards of careers in the field. We are presently attempting to stimulate
interest in such activities in the field of oceanography and, here also, are pre-
pared to provide necessary support.
The last of the National Science Foundation science education activities I

shall mention is our program of visiting scientists. This program makes it pos-
sible for outstanding scientists to visit college campuses—and, to a limited extent,

high schools, also—throughout the country, where they present to the students
some of the latest findings in the visiting scientists' fields. Thus far the Fcmnda-
tion has supported programs in a number of fields, and experience lias .shown
that this program is a powerful mechanism for stimulating undergraduate
students to take an interest in graduate study and to think in terms of graduate
study in the field of the visiting scientists. As a mechanism for bringing addi-
tional students into oceanography, therefore, this is a particularly useful possi-

bility, and one of which we are encouraging oceanographers to make use.
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The programs I have been discussing are all classified under the '"Education in

the Sciences" heading. The research-supporting operations of the National
Science Foundation are also of major importance in connection with this prob-
lem. National Science Foundation research grants provide funds to enable indi-

viduals already trained in oceanography to carry out research in this field and
in related areas of science. Grants made in support of oceanography (as in

other fields) typically provide fimds for the support of research assistants as
do awards from other agencies supporting oceanographic research. The term
"re.search assistants" is used to mean graduate students who are supported as
a part of a research grant, either for a specific project or for a broad area of
science. In many instances the.^ students work on their dissertation problems
in connection with a research grant which has been supported through the Na-
tional Science Foundation's basic research program. With the additional funds
being made available to the Foundation for the support of ba.sic research in

this area, more support will go into projects related to oceanography and. there-
fore, additional support will be provided for the training of graduate students
in oceanograph.v.
Another mechanism to which I referred briefly earlier in this letter is that of

broad research grants in the area of oceanography to institutions having highly
competent staffs and programs in the field of oceanography. Funds thus provided
can be used for young scientists who, entering as graduate students in oceanog-
raphy, participate in the re.search of these groups. The caliber of the men
carrying on the research would be a substantial factor in helping to secure the
interest of first-rate students in careers in oceanography. As a further comment
with respect to the role that research grants can play in attracting more able
young scientists into careers in oceanography, I would also place high on the list

the provision of adequate facilities. This includes, of course, suitable vessels
for carrying on oceanographic research. Various Government agencies, includ-
ing the National Science Foundation, have programs to assure the provision of
more facilities of this nature.
The Foundation stands ready to assist in all of these ways discussed above,

and I believe that an attack on the problem with the many devices at the command
of the Government and universities should result in an important strengthening
of work in this field.

In summary, the primary problems in the area of oceanographic research and
training appear to be the following

:

(1) Motivation of more young persons to undertake careers in science and.
at a later stage, to become interested in the field of oceanography. While
financial assistance for highly capable persons interested in oceanography
is, and should be. available, the problem is not primarily one of financial
support, we believe, but more of encouraging oceanography as a career.
As noted above, the National Science Foundation is undertaking efforts to
achieve this objective.

(2) Coordination of Federal and pi'ivate activities with respect to stimu-
lating research and training activities in oceanography. P^'ederal agencies
concerned with matters of oceanographic research and with the marine sci-

ences are working closely with one another and with non-Federal organiza-
tions to develop a comprehensive attack on the problem. In this connection,
the Ford Foundation has recently announced the award of grants to several
universities, designed to increase the number of advanced research scientists
in the field of oceanography.

(3) Provision of funds to carry out needed programs in the field of
oceanography and the marine sciences. The 1901 budget provides for sub-
stantial expansion of Federal support of oceanograi^hy through programs of
the Foundation and a number of other agencies. We understand that total
expenditures for oceanography exclusive of funds for certain military pur-
poses will be $56 million in 1961 as contrasted with .$38 million in 1960. As
we mentioned earlier, care must be exercised, however, so as not to create
too great an imbalance between oceanography and other areas of science.
Another factor directly related to utilization of oceanogi-aphic research
funds is that the number of oceanographers presently trained and capable
of doing high quality research work is limited and until there is a significant
in.crease in the number of such persons, additional funds alone will not
achieve the desired result.

55944—60 10
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Thank you for giving us the opportunity to comment on the bill.

The Bureau of the Budget has advised us it has no objection to the submission

of this rei)ort.

Sincerely yours,
Habry C. Kelly, Acting Director.

Dr. Waterman. As a general matter, it is our view that, while we
concur with the objectives of all of these bills, which are auned at pro-

moting the progress of oceanographic research and training, sufficient

legislative authority already exists within the executive branch to

carry out the objectives of the bills w^ithout the need for additional

legislation. We recognize the importance, however, of supporting
more intensively those areas of science, such as oceanography, which
appear to require urgent assistance in the national interest.

In this connection, you may be interested in the support which the

Foundation is giving and plans to give to oceanographic research. In
fiscal year 1958, the Foundation expended slightly over $1 million for

the support of research in this area. In fiscal year 1959 our expendi-

tures were approximately $2i/^ million. Our estimate for fiscal year
1960 is approximately $71/^ million and the President's budget for

1961 has included approximately $9i/2 million for support of oceano-
graphic research. This includes support under our programs in the

mathematical, engineering, and physical sciences, support for biologi-

cal oceanography, including facilities, and support for ship design

and construction. As I mentioned earlier, the figures for fiscal year
1960 and 1961 coincide closely with the recommendations of the Com-
mittee on Oceanography of the National Academy of Sciences

—

National Research Council.

As we have pointed out previously, one of the major problems with
respect to the promotion of increased research in oceanography lies in

the production of more trained research workers in the field. Oceanog-
raphy includes, or is related to, many fields of science, and thrives

best in intimate contact with various scientific disciplines. There
seems to be general agreement among the leaders in oceanographic
work, therefore, as to the importance of securing people for oceano-
graphic research from those well trained in other related fields, such as

biology or chemistry. Provision of oceanographic research facilities,

including ships, is, of course, highly necessary. Additional skilled

researchers must be provided, however, in order that the expanded
facilities can be utilized to their fullest extent. We do feel that the
need for oceanographic research workers cannot be solved merely by
the provision of more fellowships or by the furnishing of additional
scholarship aid. Moreover, on this point we believe that sufficient fel-

lowship aid for high-quality students is presently available through
various sources so as to enable financial assistance to be provided to

persons interested in entering the field. As you know, the National
Science Foundation presently awards fellowships in the various sci-

ences, including oceanography and related fields, and, in fact, we
specifically mention oceanography in our fellowship brochure; but we
think there would be risk of lowering the high-quality standards and
the recognition which NSF fellowships now have if the Foundation
Avere to establish specialized fellowship programs for particular areas
of science without some overriding justification.

With respect to undergraduate scholarships, it is also our view that
well-qualified students in the various scientific fields are able to ob-
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tain finaiicial assistance as needed and desired. We find substantial

evidence that, with the scholarships presently available, students in

at least the upper 10 percent of the classes graduated from the sec-

ondary schools and planning to pursue studies in science, engineer-

ing, and mathematics are generally able to obtain scholarship assist-

ance if needed. Other financial assistance, such as loans, is also avail-

able to them and others vriih not quite so high scholastic standing.

As we see it, the problem is more one of motivation, and, if sufficient

yomig persons of high capability can be interested in entering upon
careers in oceanography, we believe that necessary financial aid c-an

be obtained.

In this connection, the support which the Foundation is providing

for research in oceanography and related areas of science is an ex-

tremely valuable training mechanism. By means of Foundation re-

search o'rants, graduate students can receive support for their partici-

pation m the research while, in many cases, working on their disserta-

tion problems in connection with the research. In addition to the

support we provide for meritorious proposals requesting assistance

for particular research, we are in a position to encourage requests

for support for research which has a strong emphasis on the training

of research workers.
This is especially good because it provides training at the centers

where the standards for oceanographic work are high. Furthermore,
we consider support for progi'ams of basic research covering a broad
area or subarea of science withm which support may be provided for

graduate thesis research. Both of these types of support appear par-

ticularly appropriate for oceanography.
In our comments on H.R. 9361, we discussed m detail those pro-

grams of the National Science Fomidation which are of special in-

terest in connection with motivating more young persons to undertake
science careers, and which can be of particular assistance with re-

spect to encouraging careers in oceanography. These programs are

as follows

:

(1) The undergraduate research participation program, whereby
support is provided to universities for special research-oriented train-

ing opportunities for undergraduates during the sununer and, in

some cases, throughout the academic year. Under this program, un-
dergraduates may receive financial assistance and an opportmiity to

work in close contact with scientists who are domg significant re-

search. With particular reference to oceanography, the Foundation
has awarded grants for support of four imdergraduate research ac-

tivities of this nature which are taking place at the Virginia Fisheries

Laboratory, Oregon State College, the Scripps Institution of Oceanog-
raphy, and Humboldt State College.

(2) At a lower academic level, the Foundation supports summer
programs related to secondary school training by means of which
selected high school students can be shown the challenges of a par-
ticular scientific field. Two such programs in oceanography are now
underway at the Scripps Institution of Oceanography and at Louisi-
ana State University in a effort to encourage interest in possible

careers in this field. We anticipate expanding our activities in this

area including those which relate to oceanography.

(3) Sununer institutes and conferences for college teachei"s. We
hope that, through this type of program, college teachei"S in fields
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related to oceanography will learn enough about oceanography to be

able to broaden the outlook of their students. We are presently sup-
porting one such summer institute at Oregon State University. In
addition, we are attempting to stimulate further interest in such ac-

tivities and are prepared to provide necessary support for them.

(4) Program for visiting scientists. This program makes it pos-

sible for outstanding scientists to visit college campuses and, to a

limited extent, high schools throughout the country, where they

present to the students some of their latest findings. We have found
this to be a very useful mechanism for stimulating undergraduate
students to take an interest in graduate studies in the fields of the

visiting scientists and we are encouraging interest in a program of

this nature in oceanography.
In addition, we are supporting special training programs in marine

biology for high school teachers at tlie Hopkins Marine Station and
at the Texas A. & M. Marine Station, and have supported conferences

aimed at the development of plans for specialized field institutes in

scientific areas directly related to oceanography. An example of th©

kind of conference which I have just mentioned is one which was
supported through a grant to the American Society of Limnology
and Oceanography for the preparation of a report on the status of

education in oceanography in the United States. We also are provid-

ing aid for a summer institute for graduate students in marine science

at the University of Texas Marine Station. At a higher level we
are supporting a summer program at Woods Hole Oceanographic In-

stitution in geophysical fluid dynamics.
In all these ways, we are developing our programs for assistance

to training in the oceanography and related sciences. We are pre-

pared to expand this support as rapidly as we can, taking into ac-

count the quality of the programs for which support is requested and
availability of funds, keeping iri mind, of course, needs in other areas

of science.

I have discussed these matters at some length, Mr. Chairman, be-

cause I wish to make several things clear: First, that we realize the
importance of providing particular support for research and train-

ing activities in the field of oceanography and in related scientific

fields. Second, that we believe our present legislative authority is

sufficient to authorize those activities we believe are, or may become,
necessary to encourage such research and training; and third, that we
are presently engaged in providing support for such activities and in

developing interest in them among the educational community.
I would like to make several other observations with respect to the

legislation at hand. Subsection (f) of section 7 of H.R. 9361 would
require the Maritime Administration to construct oceanographic re-

search vessels to be made available to nonprofit research centers, to
other agencies of the Federal Government, or to State institutions en-
gaged in oceanographic research requiring oceangoing ships. As
we have ])reviously pointed out, we believe that flexibilitv in this area
is higlily imi)ortant and that it would be preferable if the Federal
agencies concei-ned with oceanographic researcli budget for such
ship wlien and as they are needed, either for their own use or for
use l)y private institutions, calling on the Maritime Administration;
for appropriate advice and assistance.
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With respect to the coordinating committee proposed in H.R. 10412,

as you know, the Inter-Agency Committee on Oceanography has been
established under tlie auspices of the Federal Council for Science and
Technology, with representation from agencies having a concern with
oceanographic activities, to act as a coordinating mechanism with
respect to Federal activities in oceanograpliy. We feel that this

committee will be an effective means for promoting coordination of
the national program. Under these circumstances, it appears that
the committee proposed in H.R. 10412 would unnecessarily duplicate
the activities of the Inter-Agency Committee.
We are in agreement with the objectives of H.R. 12018, which

would establish a National Oceanographic Data Center and a National
Instrumentation Test and Calibration Center. Both of these proposed
centers are needed and their location within the executive branch is

presently being determined.
We are mindful, as I mentioned earlier, of the great importance of

oceanographic research and stand ready to provide such assistance

and support as we can to promote its progress. I would like to ex-
press a word of caution, however. We must be careful to make sure
that various needy areas of science, of which there are a number, re-

ceive the support and assistance necessary for their continued ad-
vancement. New scientific frontiers are constantly opening up and
we must be certain that all needy scientific areas receive the maximum
support feasible. The possibility of overemphasizing one field to the
detriment of others is a constant danger which must be avoided.
Flexibility in this regard is highly important, and too rigid organiza-
tional arrangements aimed at a particular scientific field can be det-
rimental to the interests of science generally. Advancements in a
particular field of science, which appear to have no direct relationship
to other scientific fields often, at some later date, prove to have an
important connection and, in many cases, provide the approach for a
scientific breakthrough along completely unanticipated lines. That
is why support of science across a broad base is so vital.

This concludes my statement, ]Mr. Chairman. We will be happy to
answer any questions you may have.

I have also with me Dr. John Wilson, head of our Division of Bio-
logical and Medical Sciences, who can speak to our participation in
that.

Mr. DixGELL. Thank you very much.
Mr. Bauer. With respect to your charter established by the Na-

tional Science Foundation Act, section 1862 authorizes you and directs
you to develop a national policy for the promotion of basic research
and education in the sciences.

You are also directed to initiate and support basic scientific research.
With that in your charter, why do we have to have a Federal Council

of Science and Technology ?

Dr. Waterman. The most important reason, I think, is that we in
our charter are concerned with basic research and not at all with
development. Our charter states in ordinary broad terms we are
expected to provide support for basic scientific research, and for pro-
grams to strengthen scientific research potential, which includes our
education in the sciences programs.
Whereas we do have the function of making surveys and analyses of

what is going on in the country in research and development generally,
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we have no authority to support development, and I early took the
position in the Foundation that if we have no authority to deal with
it in that sense it would be a mistake for us to tiy to impose our
authority on other agencies. I think this would be, therefore, out of

order.

This was cleared up in Executive Order 10512 in 1954 which
specified responsibilities of agencies of the Government in research

and development, and here it was pointed out other agencies should
be held responsible for developmental work, and in fact be encouraged
to support basic research closely related to their missions.

As I say—I am making a long story of it—it is essential if we are

to have proper coordination within the Government to have a body
such as the Federal Council with responsible representatives of the

agencies mostly concerned with i-esearch and development, in order
that they may handle matters of coordination in areas which include

not only basic research but applied research and development as

needed.
Oceanography is a subject of that sort. While a great deal of

basic researcli is needed, as you know very well, one of the important
aspects of oceanography is the practical result which can come out of

it which leads one right away into applied research.

Mr. Bauer. Do you initiate programs in basic scientific research?

Dr. "Waterman. Yes, sir. We do this in a way which research

scientists fully understand and it has their complete approval;
namely, first of all we encourage them to send us applications or pro-

posals for what they feel they are competent to do and would like to

do, and an estimate of how much this would cost. Then there is a

system for reviewing this, and then when necessary this is reviewed
further by advisory committees to talk about the general plan we
have, and then our program consists of making a selection of the

applications which come to us.

In the process of that selection there is a planning operation, so in

this way we select the woi'k which the scientists of the country feel is

most important to do from their standpoint. This is a great source

of strength to the country. Without this technique they would riot

have that power.
Superposed on this general support, what the scientists would like

to do, we can sense from discussion with scientists and other agencies

areas which at the moment deserve more attention. In that case

there are various techniques one can use to encourage the field.

But I must add, as I stated in my statement here, that if one is

dealing with basic research, one has to be very careful not to force

the issue M^ith people. A basic research person, you see, by definition

is a person trying to find something new. He knows best what he
can do to find something original. If someone else tells him to work
on something else because he happens to be a qualified person, this

can be done to a limited degree but only where the work has a very

high priority. If you do too much of that, you take off our best

research workers from the field which they themselves think they can
do best and put them on something else just because they are asked.

This gets pretty close to dictation and one should not do this in

science. Therefore, one has to deal with this matter of handling of

what you might call critical areas of science with a great deal of

caution. That is not true, of course, on the applied and development
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areas. There you have to find the people to do the work the Govern-
ment needs.

Mr. Bauer. Do you regard ocean surveys as basic research?

Dr. "Wateioian. Fundamentally, they are. That is a very im-
portant aspect. They can be applied if one knows what he is looking
for from the survey. The Xa\-y"s interests from the standpoint of

a military agency I would call applied research. They have an end
in view. They are trying to find certain things that are useful to the

Navy.
An oceanographer, who, shall I say, is a pure oceanographer, wants

to know what he can find—for example what the ocean bottom is like.

His job is to find out what is there. He is really an explorer. In that

sense, these surveys in oceanogi'aphy are basic. One can always being
m the other point of view, depending on the particular program one
has in mind. They are both involved in oceanography.
Mr. Bauer. If you make a grant to an institution and give the

institution a sum of money to build a shi]). would that ship be
required to do nothing but basic research ?

Dr. Waterman. From our standpoint, yes. As you know, we are

already engaged in plans for construction of one and anotlier one the

coming year. These ships would be for basic research. That would
be our object.

Of coui'se, in this we are in close touch with the Xavy planning
because the vessels they have for oceanographic research would also

be doing basic research, but also the research of special interest to the

Xavy. That gives them a special slant, a special aspect, in what
they are going to do.

Since that is not the whole aspect we, of course, take the general
side which would l)e basic. That would cover the physical sciences

and be quite impartial about the whole thing.

Mr. Bauer. Supposing one of your gi^antees decides to use a ship

for applied research or development. AAliat would you do with the
ship? Would you take it back?

Dr. "\yATER:MAx. I do not suppose that question Avould arise. It

could arise, of course, and would arise in the case of war or near
war where one could assign a vessel to do this. Certainly, we would
have no intention of refusing.

I believe one would best say this about it. Our ships are intended
for basic research. When they get going then if they see sometliing
to do wliich has a practical side, that can still be basic, you understand,
in the sense you are trying to find out what the facts are. In that
case you are turning the research into a particular practical direction.

This line is ver\' hard to draw. I do not really see any occasion
where a vessel turned over to an oceanogra]3hic institute, that one
would worry too much about it. I do not think we would because,
as I say, the line is very hard to draw. After all, we are providing
the vessel as a research tool and leaving the research, depending on
the terms of how the funds were provided, to the agency itself. We
would have done our duty in f)roviding the vessel for basic research
purposes.
Mr. Bauer. That is all, Mr. Chairman.
Mr. DiXGELL. Thank you very much. Mr. Drewry ?

Mr. Drewry. I think not, Mr. Chairman.
Mr. DixGELL. Mr. Pelly.
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Mr. Pelly. Dr. Waterman, I find it ratlier novel to listen to testi-

mony where money is not necessarily the solntion for all problems.

You say that in our need for additional research ^yorkers that more
money and fellowships will not solve it. That is very unusual here

in Wasliinoton to hear that. I thou<:^ht all we had to do was add a

million dollars here or there and solve all problems.

Dr. Waterman. We tend to fall in that box because of shortness

of money. As a matter of fact, in all these things it is the people

who count. In order for the people to work, they need money and
equipment.
Mr. Pelly. In the scientific field and the need for engineers, I

should not become quite convinced that a friend of mine was correct

when lie said that our problem there was to take the best students we
already had; that we had plenty of them in our higher educational

institutions; we did not need more enrollment. We encourage every-

body to try to become engineers, but we had enough if we could hold

them to go on with their higher education. There was the need for

additional and more liberal fellowships so that the brains, you might
say, would not be tempted away by private industry and could be held.

But a]iparently that is not true, in your opinion, in this field.

Dr. Waterman. I do not want to give the impression of being too

dogmatic about it. I would say this. If one is interested in building

up oceanography as a subject in the Nation's interest, in the long run
what you have "to do is make the career in oceanography attractive.

That IS what appeals to Americans. They do not care how many
inducements you put in the way if they cannot see ahead of them a

good and promising career where they can do the things they want
to and be adequately provided with what it takes to raise their fam-

ilies, and so on. That is the thing one has to focus on. That has the

biggest appeal in this country of anything, a promising career.

^Vliat do we do to stimulate that? First of all, provide support

to research and activities in oceanogi^aphy so there are plenty of jobs,

and these jobs ought to be good paying jobs where constructive work
is being done. There should be vessels where oceanographers can go,

there should be reports of what they find, they should be incorporated

in the Government agencies' capacity to lead into applied work so

that everybody in the industry can see what is being done.

As for encouraging people going into graduate work or spex^ial-

izing, there are two techniques. One is by fellowships, or making
it possible for people to do it individually, and the other by supporting

research in these same institutions.

Mr. Pelly. You say the fellowships available now and the finances

are adequate, really ?

Dr. Waterman. They can be. You see, we have a broad fellowship

program, and oceanography is listed as one of the areas. If the

oceanographei-s feel it is very important to have graduate students

get fellowships, all they have to do is look around and persuade com-

petent undergi-aduates to apply for them. This has happened in fields

like mathematics.
We find, for example, among both our applications and awards of

fellowships that mathematics is way ahead of the others in the propor-

tionate number that go in as compared to the number in the field.

This is just because the mathematicians all over the country have

realized it is important to get more people in the field, and they have
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encoiira<red people to go ahead. The same thiiio: can take phiee in

oceanoo;raphy. Our prop:ram is flexible in that respect.

What I particularly want to say is the other side, that if you back
research projects which are rather general in scope, you provide train-

ing facilities and provide opportunities for graduate students to be
employed on those, and you do it at the best centers. This can be
deliberately done. Research is encouraged and, at the same time, the

training of the graduate students. I think that is a ver}^ sound policy.

Mr. Pp;lly. How about the international exchange of information
and projects of that nature? Would you elaborate a little? It is in

the omnibus bill.

Dr. Waterman. At the present time, as I believe you gentlemen
know, the foundation has responsibility, centered in our Office of
Scientific information Service for taking the lead in the science infor-

mation field among the Federal agencies. This does not mean we do
all the scientific information exchange activities: each agency plays
its part, but we take the lead in this both with private and public
institutions dealing with scientific information exchange. One im-
portant aspect of this is contact with the sciences abroad.
For example, at the moment one of the major items in our scientific

program is the translation of foreign languages into English, espe-

cially Russian, where we are translating now something like 50 Rus-
sian periodicals into English and seeing that those get distributed.

This feature in our Office of Scientific Information is one which would
enable us to exchange information abroad.
Mr. Pelly. Do we have fellowships abroad like the Guggenheim

fellowships in music and those fields?

Dr. Waterman. In the Foundation until this year we have had no
authority to provide fellowships to other than U.S. citizens, but a
fair proportion of our fellows who are American citizens that we
appoint go abroad to study.

Mr. Pelly. That is what I meant.
Dr. Waterman. In addition, we send a considerable number of

people to international conferences, including oceanography, each
year.

Mr. Pelly. Thank you.
Mr. DiNGELL. I would like to turn to your discussion of these ships.

You mentioned you were going to spend about $7.5 million in fiscal

year 1960, and in 1961 about $9.5 million in support of oceanogranhic
research. About how much of that is going into ship construction?

Dr. Waterman. Dr. Robertson can answer this in detail. I believe

in the first $7.5 million we had one ship to cost $3 million, and in the
next year, because it would follow somewhat the same design, it would
cost slightly less. Am I right ?

Dr. Robertson. Yes. I think in 1961 it is planned to spend $2.75
million for another new ship, and I believe about $1.5 million in con-
verting a ship for research in the Antarctic.
Mr. DiNOELL. Who is going to have title to these vessels?

Dr. Waterinian. At the present time what the Government is doing,
is to provide for the cost of construction and necessary maintenance,
to begin with. Then we have the authority to give these to the agency
if the Government has no use for them. They have not been built.

We have not faced that question yet.
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Mr. DiNGELL. The original National Science Foundation Act pro-
vided, as I recall, that grants of equipment, and so forth, to private

institutions would remain the property of the United States. Am I
correct in my understanding of that?

Dr. Waterman. Not quite, sir. We have authority to give them
to the institution if the Government has no need.

Mr. DixGELL. As of when do you have that authority ? When that

bill was passed during the last Congress ?

Dr. Waterman. This was in the original act, as Mr. Hoff, our
General Counsel, can confirm. We have always had this authority.

Mr. DiNGELL. You have always had that authority?

Mr. HoFF. Yes, we have always had that authority, we feel.

Mr. DiNGELL. Do you propose to give these ships to private institu-

tions or do you intend to avail them to or lease them to private insti-

tutions ?

Dr. Waterman. Since they have not been built, we have not had that
arise explicitly as yet.

Dr. Robertson. The grant we made this year to the Woods Hole
Oceanographic Institution for $3 million contemplates that they will

have the ship designed and built and that they will have title to the

ship after it is built.

Mr. DiNGELL. As a taxpayer, do you not think that is a rather ex-

traordinary procedure, to give title to a $3.5 million ship ?

Dr. Robertson. I think it is very similar to our giving money to an
institution to build a nuclear accelerator, for example. We regard
this ship as a scientific tool that can best be designed and constructed
and operated by one of our leading scientific institutions in the same
way that another institution might design, build and utilize a nuclear
accelerator.

We feel it is simpler and probably cheaper in the long run for them
to own and to be responsible for this ship. We specified that in the
event of a national emergency title could revert to the Government.
In constructing the ship we have specified a number of check ])oints

where approval of the National Science Foundation is required. In
carrying out that portion we have assembled a committee, an advisory
committee, consisting of members named by the Department of the
Interior, the Maritime Commission, and the Navy, to help us in ap-
proving the design and inspecting the construction of the ship.

Dr. Waterman. Mr. Chairman, it seems to me a very reasonable
position and one of great strength in the support of oceanographic
work to have ships provided and used both by the Government and by
private institutions. Within the Government, of course, the Na\y's
vessels would be Government-owned and Government-operated, and
similarly with other vessels which woidd be under Government
agency authority.

This provides for the Government's interest in this. The Govern-
ment's interests are always tinged with the idea of some application.
That is important and should be maintained. On the other hand,
when these are used by private institutions, there is a great advantage
in having them for pure basic research, such as these private centers do.
This makes them more flexible in what they do, more comprehensive in

what they find. I believe it is to the country's interest to see to it that
private agencies have these facilities available, too, particularly where
we have such very strong centers as we really have at Woods Hole and



OCEANOGRAPHY 151

Scripps and other places. I believe this adds to the strength of the

country's effort.

Mr. DiNGELL. I have no objection to assisting these private institu-

tions, even by assistance in ship construction, but the question con-

cerning me is this. In the event this vessel were to be used or sold as a
fishing trawler or the institution for one reason or another were to

close its doors, what would happen to the vessel then?

Dr. Waterman. As Dr. Robertson said, we do require in our con-

tract for this that the institution check with us as to the purposes for

which the vessel is to be used from time to time.

Mr. DiNGELL. Once you give them title to the vessel how do you
recapture it if they do not use it as you dictate?

Dr. Waterman. I forget the terms of the grant. Do you remem-
ber those ?

Dr. Eobertson, Not on that point.

Mr. Dixgell. Do you have any control over this? I am very in-

terested in this point. I would like to see this vessel afloat, but at the

same time I would like to know whether or not it is going to serve the
purposes you indicated.

Dr. Robertson. We made a grant essentially to Woods Hole to

build a ship which we can regard as a scientific instniment, to use for

their research purposes.
Mr. Dingell. I understand. Wliat happens if they do not follow

that? I assume it is a farfetched possibility, but in the event they
should not use it as indicated, what would the National Science
Foimdation do ?

Dr. Robertson. We have the same problem, in a sense, in all our
grants. We make grants for basic research and research equipment.
Mr. Dingell. I understand, excepting the cyclotron can only be

used as a cyclotron, or a particle accelerator as a particle accelerator.

Dr. AYaterman. That is not exactly correct, sir. You can use a
cyclotron or a particle accelerator for the making of isotopes.

Mr. Dingell. But it is limited in its uses, whereas, the sliip has a
widespread series of purposes for which it may be used.

Dr. Waterman. This would be a legal point requiring attention, I
would think, but the purpose in the grant was spelled out that these
ships were to be used for basic research in oceanography. If they
should not be used for that purpose, I should think the Government
should have some say in the matter, though I am not a lawyer.
Mr. Dingell. The question I am directing to you, since you are the

officer to speak on liehalf of the National Science Foundation, I would
like to know: (1) "\Aliat would the National Science Foundation pro-
pose to do, and (2) what could it do under its contract ?

I would like to have some explanation of that. Perhaps your coun-
sel would like to give his name for the record and explain it to us.

Dr. Waterman. We could give this some thought and submit some-
thing for the record unless Counsel would like to speak now.

]Mr. HoFF. I am William Hoff, General Counsel of the Foundation.
It seems to me the chief sanction of all these things is that the ship

is given to them for certain purposes, specified in the grant, for basic
research. We have continuing relations with these institutions. The
institutions are for the purpose dedicated to basic research.

If they misused anything which had been given to them under the
grant, it would be very difficult for them to get further support on
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which they rely rather heavily. I think that is about the main sanc-

tion developed.
Mr. DiNGELL. What power do you have to recapture the vessel ?

Mr. HoFF. Only in the event of emergency, I believe. I would
like to check that against the actual grant.

Mr. DiNGELL. Would you submit to us that information ?

Mr. HoFF. Yes ; if that is wrong, we will correct it.

Mr. DiNGELL. What have you done to standardize these oceano-

graphic research vessels ?

Dr. Waterman. We have none this big. This is a matter of starting

from scratch.

Mr. DiNGELL. Have you held any discussions w^ith Maritime Com-
mission about standardization ?

Dr. Waterman. Yes; they are our chief advisers in this whole
problem.
Mr. DiNGELL. Is there being some effort made to standardize these

vessels ?

Dr. Waterman. Dr. Robertson, can you answer that? Of course,

we have the design of a completely up-to-date vessel now going. Then
w^e have a second to follow. The construction of the first one is stand-

ardization in a sense. For this class of vessel we will then know how
best to build one and how best to build the second.

Dr. KoBERTsoN. My comment would be that it is not really plain

that this type vessel should be standardized. Perhaps certain fea-

tures can be standai'dized, but the different requirements of research

and different kinds of research that people carry out using this vessel

may dictate changes or diffei-ences in design in order that that par-

ticular kind of researcli can best be done. We feel that a good deal

of leeway should be allowed in this kind of design.

Mr. DiNGELL. You are, of course, familiar that hull designs are

hull designs and the compartmentation is a very simple matter with
each f hi]\ The engines again are a very simple ma^tei' on Avhich you
can standardize. Have you made any effort to standai'diz^ such things

as hull design or perhaps dimensions or perhaps engines as a matter
of economy ?

Dr. Waterman. The standardization of vessels—I am not expert

in this, but I have talked enough with peoi:)le to understand what
the problem is for oceanogra])]uc ])ui'])oses. !< is to take into account

both tlie desio-n of the vessel for its speed and seaworthiness—which
is the general hull design and compartmentation, and so forth—and,

of course, provision for the necessary activities that have to take place

on board so that those have to be adapted to each other.

One. naturally, cannot build an oceanographic vessel and at the

same time make it tlie fastest vessel afloat, for example. This is a

matter of getting together with what the researcli people feel they

must do, what s])ace they need for it, what special frear thev need
for it, aiul get them together with authorities on building ships in

general.

The oceanographic people have had years of experience in the kinds

of things they need to do, and the types of vessels that can do it, nnd
the ^Maritime Commission, of course, has great experience in ships

of all kinds and experience in this particular area also.

Mr. DiNGELL. Hine there bpen discu 'sions with Maritime on these

possibilities of standardization ?
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Dr. Waterman. Yes; that is one of the chief points about this con-

tract we made to get the vessel buih. We have corresponded witli

them on that subject and they are happy to do it.

Mr. DiNGELL. One Last question about this. You did not give this

vessel to the pri^•ate institutions on the basis of the statute passed out

of Interstate and Foreign Commerce last year, giving you authority

to give title

Dr. Waterman. We have always had the authority.

Mr. HoEF. ]May I perhaps enlarge my remarks on that ?

Mr, DixGELL. Yes.

Mr. HoFF. We have always had the authority to make grants for

support of basic research. The language was changed a little, but

that is basically it. The grant being made for the construction of the

ship would be a facility for conducting research, as any other facility

wliich we have given. Last year we did clarify our language a little

by including in the section on powers, I believe we added the words
"grant of any personal or real proj^erty," })ut this was merely a clari-

fication of what we thought was the meaning of the section all along.

It also, in my mind, relates more to giving property over which we
had title at the time rather than a gift for the construction or acqui-

sition of something.
Mr. DiNGELL. Thank you very much.
Mr. HoFF. One further thing. Last year, of course, there was the

other bill giving grant authority to agencies which had contractual

authority to support basic research. This legislation was sponsored

by the Foundation, did not atfect us. This was merely to try to get

other agencies sup]>orting basic research under contractual authority

only the same authority in many areas to give grants that we liad.

Dr. Waterman. One other point is this. lender this same legisla-

tion other agencies were permitted to give equipment in case of grants

for basic research to the institutions to which the grant was made.
Both these were things sponsored by the Xational Science Foundation.

Mr. DiNGELL. I just wanted to he. sure you had not ]>een given the

ship under the section which provides for grants for small pieces of

equipment to private agencies. It would be a rather large piece of

small ec|uipment. jSIr. Drewiw ?

Mr. Drewry. Dr. Waterman, I believe you said that you could not

say whether the title to the ship would be given to the grantee because

it had not been built. Is not the grantee the one who will make the

contracting arrangements ?

Dr. Waterman. I was wrong in that. Dr. RolDertson corrected

me. It is a provision in our grant that they may take title except

under the restrictions mentioned.
Mr. Drewry. In fact, from the very time they get the money and

they proceed to use the money and make the contract with the naval
architect and shipyard, and so on

Dr. Waterman. Yes.
Mr. Drewry. In other words, the title begins to attach just as soon

as they start working on the ship.

Dr. Waterman. I believe that would be right.

Mr. HoFF. Yes.
]SIr. Drewry, Thank you.
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Mr. DiNGELL. Do you think it would be wise to have title remain
in the hands of the Federal Government until such time as work on
tlie \'essel were completed ?

Dr. Waterman. I should not think it would matter, Mr. Chairman.
It is intended for the work done by this gi-oup and for the reason I

said earlier I believe it is miportant that private groups have the

equipment they need, the installations and research instruments they

need to do their work free of encmnbrance. This is a source of

strength in the general picture.

Mr. DixGELL. This could be done with the Federal Govermnent
having nominal title to the vessel.

Dr. Waterman. Yes, it could be.

Mr. Dingell, Would you explore that ? This vessel grant is some-
thing that concerns me. I am haj)py to see you have all the money
you want to do what you want and what tlie public interest requires.

i sincerely mean that. I have the feeling in my own mind that pos-

sibly this could be scrutinized in your own agency with an eye to

tightening up some things you are doing. After all, you are not giv-

ing out a snuill technical instrument. You are giving out a very

large and a very valuable public asset. I hope you are doing it with

the greatest degree of care possible.

Dr. Waterman. We made a great deal of study on this whole
matter over a period of 2 3'ears before deciding to go into it. We
will be very glad to.

Mr. Dingell. As you are aware, even the Maritime Commission
comes a cropper on some programs from time to tune, and they have
had a great deal of experience in these matters.

Are there further questions? Thank you very much, Doctor.

Dr. Waterman. Thank you, sir.

Mr. Bauer. Mr. Chairman, with your permission, I would like to

introduce for the record a letter from Dr. Waterman addressed to

Dr. Paul M. Fye, Director of the Woods Hole Oceanographic Institu-

tion, Woods Hole, Mass., pertaining to a research grant of $3 million

by the National Science Foundation to Woods Hole Oceanographic
Institution. The letter is dated November 23, 1959.

Mr. Dingell. Without objection, it will be placed in the record at

this point.

( The letter referred to follows :)

Re Research Grant NSF-G10337.

Dr. Paul M. Fye,
Director, Woods Hole Oceanographic Institution,

Woods Hole, ilass.

Dear Dr. Fye : I am pleased to inform you that the sum of $3 million is hereby-

granted by the National Science Foundation to Woods Hole Oceanographic
Institution, for the support of design and construction of an oceanographic
research vessel, under your direction, for a period of approximately 2 years.

An initial payment in the amount of $100,000 will be made on or about 2
weeks from date of this letter. Subsequent periodic payments shall be deter-

mined by mutual agreement based upon the anticipated needs for expenditure,
as they occur, upon provision of satisfactory documentation to the Foundation^
by the grantee.

It is a condition of this grant that it may be revoked in whole or in part
by the Foundation after consultation with the grantee, except that a revocation
shall not affect any commitment which, in the judgment of the Foundation and
the grantee, had become firm prior to the effective date of the revocation ; and-

that funds not committed by the grantee prior to the conclusion of the work
contemplated under this grant shall be returned to the Foundation.
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It is a further condition of this grant that disposition of patent and other
rights in any inventions or discoveries made or conceived during the research
shall be the responsibility of the grantee; that the grantee shall give the
Foundation reasonable notice of application by the grantee or other person or
institution for a foreign or domestic patent on any such invention or discovery

;

and that upon issue of any patent on any such invention or discovery, the
patentee shall grant the Government an irrevocable, royalty-free, nonexclusive
license for use of such invention or discovery for governmental purposes.

Special supplemental conditions of this grant are

:

(a) The grantee will submit detailed construction plans, drawings and
specifications, together with detailed cost estimates based thereon, for
Foundation approval prior to solicitation of bids. It will also submit for
Foundation concurrence plans for: (1) The solicitation of bids, (2) award
of the contract, and (3) insi^ection and supervision of construction.

(&) The Foundation reserves the right to make periodic review of the
progress of the work, including inspection.

(c) The grantee will, within the reasonable limits of its funds, operate
and properly maintain the completed vessel.

(d) During a period of national emergency declared by the President or
the Congress, the grantee will, should the cognizant Federal Government
executive agency decide that the interests of national defense require it,

convey to the Government, title and o\^•nership of the vessel without further
cost to the Government except for such equipment and improvements as
may have been added by the grantee and such other costs as may, in the
judgment of the cognizant agency, be deemed equitable.

The Foundation desires that this grant be administered in general accordance
with the Foundation's policies for research grants as stated in "Grants for

Scientific Research," April 1955, and in conformity with the other understandings
reached between the Foundation and the grantee relating to this grant.

Please acknowledge receipt of this grant letter and agreement with its condi-

tions at your earliest convenience.
Sincerely yours,

Alan T. Waterman, Director.

Mr. DiNGELL. Dr. Dixy Lee Kay, Department of Zoology, Uni-
versity of Washington. Under the circumstances, the Chair will

recognize ^Ir. Pelly briefly.

Mr. Pellt. I already personally told Dr. Ray I was proud and
pleased that she is going to appear before this subcommittee. I would
like the record, however, to show that it was the intention of the chair-

man, Mr. Miller, to have the subcommittee visit the University of
Washington and I hoped, too, the Friday Harbor Oceanographic
Laboratory last fall, but we were prevented from doing so.

A^Hiile I think Mr. Bauer was able to get to the campus of the
University of Washington, the rest of us were not. I hope we may
put on our itinerary for the months ahead such a "vasit because I know
that the University of Washington and the scholars and scientists

connected with it are well known and recognized by this committee
in the oceanographic field.

Again, I am very delighted to welcome you here, Dr. Ray, and hope
to return your call in the near future.

Dr. Ray. Thank you very much.

STATEMENT OF DR. DIXY LEE RAY, DEPARTMENT OF ZOOLOGY,
UNIVERSITY OF WASHINGTON

Mr. DiNGELL. It is a privilege to have you with us. Do you have a
prepared statement?

Dr. Ray. Yes, I do. It is rather a long statement and, if it is satis-

factory to you, I will briefly summarize the main points, unless you
would like me to read it in its entirety.
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Mr. DiNGELL. Feel free to summarize it, and we will insert your
entire statement in the record.

(Dr. Ray's biographical sketch and prepared statement follow:)

Biographical Sketch, Dixy Lee Ray

Address: Dei>artiuent of Zc^ology, University of Washington, Seattle, Wash.
Major field of interest: Marine biology.

Born : Taconia, Wash., September 3, 1914.

Degrees: B.A., Mills College, 1937; M.A., 193S; Ph. D. (Biology) Stanford
University, 1945.

Professional career: Instructor zoology, University of Washington, 1945—47;

assistant professor, 1947-57 ; associate professor, 1957— . Member staff, Friday
Harbor Laboratories, 1947— ; executive committee 1958—

.

Awards : Guggenheim Fellow, 1952-53.

Member : American Association for the Advancement of Science* American
Institute of Biological Science, Western Society Naturalists.

Scientific contributions in: jNIicrobiolagy ; fish morphology; marine inverte-

brates; cellulolytic activity of marine wood-boring animals.

Statement of Dixy Lee Ray

My statement today is concerned with marine biology. I would like first of

all to emphasize that when I use the phrase "marine biology" I mean it with

the broadest possible connotation, and witli reference to all manner of biological

studies on aquatic organisms whether they live inshore, on the high seas, in

surface waters or at the ocean depths. The term "hydrobiology" or perhaps
"aquatic biology" would even be preferable for we recognize that it is water
itself that mainly characterizes the environment; water is the primary feature

of aquatic life. In the ocean, size and salt content modify and enlarge many of

the problems, and indeed, introduce some highly significant new ones but many
of the features that affect floating, swimming, and submerged organisms are

the same for fresh water as for marine creatures. Therefore studies in

estuaries, lakes and streams contribute importantly to an understanding of

biological phenomena in the sea and the reciprocal is also true. Traditionally

fresh water biologists are called limnologists (like the Pacific salmon many are

anadronious) but the problems studied are basically similar and a nmtter of

terminology should not o))scure the essential unity in aquatic biology.

Another point needs to be understood, I believe, in order to view the role of

biological studies in the sea in proper perspective. And that is what oceano-

grapliy really encompasses. Oceanography is a very special kind of science; it

is the study of an environment. This environment is a vast, interacting and
dynamic system. It occupies a very large portion of our globe and presents

many unique features not encountered on land. Description, analysis and
ultimate understanding of all its proi>erties requires the cooperative effort of

scientists from every discipline.

In order to study the sea in a comprehensive fashion the problems that must
be resolved are big; many of them demand extensive and expen.sive facilities

and instrumentation, and they are interdependent. This interdependence I

want also to stress. That oceanography draws upon the spec-ial knowledge and

skills of all l)ranches of the traditional sciences can readily be illustrated. To
cite a few examples

:

(1) Knowledge of current patterns and of water circulation helps to

explain the distribution of some aquatic organisms and conversely, recogni-

tion of certain species may identify a body of water from a particular

region or one that remains isolated witliin the larger mass (something like

a cloud in a clear sky). These water cells are often not distinguishable by

ordinary physical or chemical methods and are known only by biological

indicator organisms.

(2) Some unusual elements, e.g. arsenic and vanadium, are known to

occur in the ocean only because they are accumulated in the bodies of

marine animals or plants. Certain tunicates (commonly known as sea

squirts) are capable of concentrating vanadium 280,000 times over the level

present in the water.

(3) Study of benthic forms nrovides information about the nature of the

ocean floor, and studies in submarine geology reveal much about the bottom

living animals to whom the substratum is an important aspect of their

ecology.
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(4) The whole energy budget, the productivity of the sea, depends for its

understanding upon detailed and exacting studies on the interplay between
the physical environment and its contained, living organisms.

Such examples could be multiplied manyfold, but these few serve to emphasize
the interdependence of the physical and biological sciences in the study of the
oceans. Pursuit of oceauographic research exclusively or predominantly from
either a physical or a biological point of view would most certainly be self-de-

feating and would not lead to that synthesis of knowledge that a full under-
standing of the ocean demands.
Having thus emphasized the necessary unity in a study of the oceans, I want

now to call attention to some of the special problems and requirements of marine
biological research. To do this I would like to outline briefly a few of the
broad areas of biological interest and responsibility in marine I'esearch and
then to consider the problems that confront biology in its efforts to fulfill its

role in relation to other marine sciences. For convenience I propose to consider
the biological interests, many of them discu.ssed at NASCO under three broad
headings: (1) food, (2) pollution, and (3) greater understanding of the living
world.

(1) Food: We have heard a great deal about the ocean as a reservoir of
potential food for an increasing human population ; of determining the produc-
tivity of the sea ; of developing a marine agriculture to exploit the sea's living
resources. Before these exciting possibilities can be realized a truly formidable
amount of study and research is needed. We must know not only what kinds
of plants and animals live in the sea—in spite of extensive biological explora-
tions in the past much remains to be learned about what forms are present, how
they are distributed not only in space but also from the surface to the bottom
and how their populations fluctuate in time. The breeding, life cycle, and sur-
vival of young are known for only a pitiful few marine organisms. It is essen-
tial also to determine the food and feeding habits of marine animals with far
greater precision.

Recent work has made it clear that to determine the productivity of the sea
it is not enough to measure chlorophyll or the total growth of phytoplankton.
The comi)osition in species of phytoplankton is critical, and chlorophyll data as
an index of the quantity of phytoplankton mean little if not complemented with
taxonomie data. The nutritional specificity of Crustacea, especially those forms
important in the zooplankton, is very precise and of enormous ecological import-
ance. It may be comfortable to assume that in many food chain studies there
is no obligation to identify the constituent species, but this assumption is un-
warranted. For each member of the zooplankton only certain species of algae
will be ingested and of these only some are capable of supporting the growth
and metabolism of the animal. The complexities of selective feeding can be
ignored at the price of only a dim notion of reality.

Of an importance second only to careful species identification is a more
thorough knowledge of the physiological state of the algal species in the phyto-
plankton. It is known for some species (e.g. chlorella) that as this alga passes
the peak of its growth phase the contained starch granules are converted in large
part to oil droplets. This may explain why these fonns, when aged, become
toxic to some Crustacea.

Bacteria too contribute to the food chain in as yet undetermined ways : these
microorganisms merit extensive study if ever we are to understand the cycle of
life and energy transfer in the oceans.

I mention these examples merely to illustrate how great is our need for more
thorough knowledge before we are in any position to exploit the vast marine
resources.

(2) Pollution; the disposal of industrial, domestic and radioactive wastes:
Rational answers to the question of waste disposal can be formulated only on
the basis of information for which further research is essential. When con-
fronted with this problem the biologist quickly recognizes the serious lack of
basic and fundamental knowledge concerning the distribution and rate of
growth of marine organi-sms and their populations, and concerning the interrela-
tionships between various organisms and the elements or substances that might
be expected in their environment as contaminants. Studies of these problems,
especially with resi>ect to radioactivity are being conducted, but they are far
too_ few and the rate of progress is slow indeed when compared to the rate at
which information is required. Moreover controlled laboratory experiments

55944—60 11
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have shown that the problem of uptake of radioactive isotopes in aquatic or-

ganisms is complicated by the fact that these elements are accumulated by

various means other than ingestion, that some are concentrated, some are trans-

ported by vertical or horizontal migrations, and that there appears to be no

correlation between uptake and concentration of single isotopes.

Although mass mortality or gi-oss somatic damage to marine organisms has

not so far been observed, no one knows what may be the eventual effect of pro-

longed exposure to small amounts of added radiation. Whether the assumption

that levels not demonstrably harmful to man are safe for "lower forms of life"

remains to be established so far as most marine organisms are concerned. Life

history, morphological, physiological, and genetic studies are obviously needed.

These' require laboratory facilities especially designed for rearing marine forms,

and few indeed are the places where such work is possible.

Another problem causes concern to the biologist, this is the procedure of

measuring activity from an entire collection of bottom forms or planktonic

organisms. The importance of determining the accumulation of various ele-

ments by different species of plankton cannot be overemphasized, for it is known
that for every element there is some species that will especially concentrate

it. Finally, I would like to emphasize that if it were not for the living organ-

isms in the sea we would have far less concern for its use as a receptacle for

wastes of all kinds.

(3) The third category to illustrate the role of biology in an expanded pro-

gram of marine research, I have called simply greater understanding of the

living world. Of the 28 or so well recognized phyla of animals, only a scant

half dozen have succeeded in colonizing the land. This means that the great

majority of different kinds of animals live in the sea. The diversity of body
forms, the myriad adaptations to different habits and habitats, but withal the

underlying unity of living processes have profoundly influenced our conception

of the origin and evolution of life. I need only to mention the theory of organic
evolution to illustrate the impact of significant ideas upon the mind of man.
Study of marine organisms has contributed greatly to further understanding

of many biological phenomena. Much of the basic knowledge of the function

of nerve tissue has come from studies on the giant nerves and ganglia of the

squid, of the inhibitory fibers in the lobster, of neurosecretion in worms and Crus-

tacea. The field of immunology and serology got its start in studies of the sting

of jellyfish and sea anemones. Investigation of animal toxins from various
fish, sea cucumbers and moUusks is an active field in pharmacology. Examina-
tion of the minute, submicroscopic structure of the diverse kinds of muscle cells

from coelenterates and other lower invertebrate animals helps to clarify our
knowledge of the origin and differentiation of muscular tissues. Most important
contributions to understanding the phenomena associated with fertilization and
activation of eggs has come from studies on the lowly sea urchin. These and
the eggs of other marine animals have provided material for greater insight

into the process of cell division and its control.

Whereas considerable progress has been made toward understanding bac-
terial diseases of some fish, e.g., the Pacific salmon, that no marine invertebrate
suffers from cancer is a mystery not yet explored.
Paramount among the contemporary research interests in aquatic biology

are problems concerned with the forming of aggregations of organisms, of popu-
lation structure and dynamics, of interactions between species, of the phe-
nomena of light production, underwater sound, communication, and navigation.
On some of these topics I am sure you will hear in more detail from Dr. Galler.

This brief resume of the interests and kinds of research in marine biology is

meant to highlight the range and diversity of studies directed toward greater
understanding of life and living processes. Such a wide variety of investigation
requires a very large number of scientists and they represent all sections of
our country. As I emphasized earlier many i)roblems of aquatic organisms
can best be studied in bodies of fresh water where environmental variables may
be more subject to control. Biologists have long had the habit of going to the
shores of the sea to carry out their research and the institution known as
the marine laboratory has played an important role in fostering and making
possible the advances in hydrobiological knowledge.

Continuing and increasing research in aquatic biology depends in the last
analyms upon three things :(1) facilities, (2) support, (3) manpower.
The studies of life cycles, physiological activities, and genetics of marine

organisms, so sorely needed to solve pressing pi-oblems in waste disposal, pro-
ductivity, etc., can be carried out only where laboratories exist that are able
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to provide flowing impolluted sea wnter in reasonably equipped worlving quar-

ters. Most of the existing marine laboratories are university-associated : their

maintenance is expensive, the costs of expansion almost prohibitive. Yet the

requests for working space continue to exceed by far what is available. If it

is in the national interest to increase the kinds of biological studies we have
been discussing, then more marine and fresh water laboratories are urgently

needed, increased and continuing support for those already in existence is

imperative.
This need most emphatically includes museums, where the major taxonomic

studies are carried out. Accurate identity of the plants and animals that con-

stitute study and experimental material is an essential so basic that without
it much biological research is useless. There are no shortcuts to identifying

species, no handy tests to guide the novice to accurate judgments.
Although there is recent evidence of a sincere desire to reverse the trend

of the past few years, the plight of our museums is at present a national dis-

grace. Natural history museums, besides providing the leadership in research
in systematics, serves for the biologist as the major data center. This simple
fact must not be overlooked in planning for other data centers designed to re-

ceive the kind of material that can be fed through a computer. Biological data,

in very large part, can be processed only by the most complicated computer yet

invented, the human brain.

Another kind of facility for biological research that is presently beyond the
financial capacity of most university laboratories, is a research vessel designed
and built for biological studies so that it is essentially a floating laboratory.

Many problems with respect to plankton and epipelagic and open ocean organ-
isms cannot be studied except by taking the laboratory to the location and stay-

ing there while all possible features of the environment are intensively studied.

In any case, provision for a greater amount of more varied biological investi-

gations of phenomena in the sea must include expanded facilities both ashore
and afloat.

Provision of physical plant is no less important than its maintenance and oper-
ating costs. Here again the requirements are beyond the capacity of individual
scientists or institutions. Regional cooperation is a promising solution to effec-

tive utilization of specialized facilites but the continuing support of programs ap-
pears to offer the best solution to the serious financial problems confronting the
biologist interested in undertaking long-range research studies.

Continuing support should mean not only funding for the glamorous aspects
of collecting the field data or specimens, but also for their sober study and in-
terpretation through to the publication of the treatises, monographs and re-

search papers that represent the "processed data" or "data reduction" of th&
biologist. Many results from previous biological surveys and expeditions are not
available through failure to provide for the study and publication costs.

Finally we come to the question of manpower—who will do all this work if
expansion of research in hydrobiology is encouraged. In spite of the fact
that the Civil Service Commission still fails to include biologists along with other
scientists and engineers in its recommendations for salary increases (see p. 1428
in Science, vol. 131, for May 13, 1960) the biologists of this country are a large
and active group and many young people are choosing this branch of science as
their profession. I agree with Dr. Hedgpeth that there is no dearth of talent
and interest. A major difficulty is the relatively small number of professional
opportunities, for aside from the academic world and Government service, em-
ployment for biologists is limited.
May I say in closing that it is a privilege to be here and to speak in behalf of

hydrobiology, its role, its interests and its problems. This committee has the
thanks and gratitude of the entire scientific community for its genuine interest
in science and for the concern it has shown to encourage the thoughtful de-
velopment of our knowledge of the sea.

Dr. Ray. Before starting; on my statement, I would like to thank
Mr. Pelly especially for his kind word of welcome. If it is not step-
ping too far out of line, I would like to extend on behalf of the Uni-
versity of Washington a very cordial invitation to the committee and
any of its members. We would be most happy to see you visit our in-

stitution and, if it should be possible to serve in the capacity of guide,
I would be delighted to show you all of our facilities and thework
that is going on.
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It is a privilege to be here this morning to speak about biology.

More s})ecifically, I am a marine biologist myself, and the area of my
interest is one that I have been asked to summarize briefly. There are

several points I should like to make, the first being that when I use
the term "marine biology," I use it a bit out of habit, but I should like

to emphasize that we recognize that all organisms which live in the

water share many properties and face many of the same problems.
For that reason, we often use the term "hydrobiology'' or perhaps

even "aquatic biology"' to point up the fact that in the study of living

organisms in water that water itself is the key factor. So far as the

ocean itself is concerned, the size of the body of water, the salt content,

often introduces significant problems. Plowever, basically, the study
of organisms, whether they be marine or fresh water, present many
problems in common and we recognize no strong or sharp distinction

between the fresh water and marine aspects of our discipline.

The second point that I need to underscore is that oceanography is

a study of environment. It is a veiy special area of science and not
quite comparable to the traditional scientific disciplines. It calls upon
the knowledge and the skills of all the basic disciplines for the de-

velopment of the knowledge of the sea. We must have the coopera-
tive activity of all branches of science, including all of the physical

and biological phases.

It is also important in recognizing this to see that the approach to

a knowledge of the sea or any other body of water requires cooperation
among scientists of different disciplines because the inforaiation is

interdependent, the phenomena are interdependent.

To use one or two examples, knowledge of currents and movement
of wat^r helps to explain and to understand better something about

the distribution of the various species of animals and plants. In the

same way one recognizes certain species of animals or plants as

characterizing bodies of water that aie somewliat isolated from the

mass of water around, it is something like a cloud in a clear sky.

These masses of water are otherwise not identifiable by physical or

chemical means, but can be identified by the biological species that

inhabit the particular water mass. From a chemical point of view,

there are organisms that select certain levels.

Some unusual elements, such as arsenic and vanadium, are known
to occur in the ocean only because they are accumulated in the bodies

of marine animals or plants. Yet in certain animals vanadium is

concentrated as much as 280,000 times over the level that is present in

ordinary sea water.

The study of the productivity of the sea, wdiich is certainly one of

the big problems we need to know a great deal more about, is utterly

dependent upon information from both the physical and biological

sciences.

T\niile emphasizing that biology recognizes the unity of problems

both in fresh water and sea water, while recognizing the interdepend-

ence of the physical and biological sciences, if we are ever to attain a

thorough knowledge of the sea, we must also point out that biological

research and interest covers certain specific areas. Particularly, there

are responsibilities for biological information from the sea and there

are special problems involved in biolog-ical work.

Touching upon these briefly, I think I would like to mention three

main aspects of biological studies that are important for oceanographic
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work that have been mentioned many times in these hearings and, of
course, have received considerable consideration on the part of the
National Academy of Science Committee. These are the areas of
food, pollution, and of expanding knowledge.
We heard a great deal about the possibilities of developing the

resources of the sea, of developing a marine agriculture, of farming
the oceans, and so on. I feel it is essential to point out that before
these exciting possibilities can be realized we have to have a very great
deal more basic information about the kinds of animals and plants
that are present in the sea—what they do, how they live, their life

cycles, how they are distributed, and what their properties are in
terms of the contribution they make to the balance of life in the sea.

It is not enough simply to measure the overall total quantity or
volume of, let us say, phytoplankton ; it is not enough to take a
chlorophyll measurement as an index of productivity unless we know
the composition of all these organisms in tenns of the species involved.

One of the reasons for this is tliat the animals that feed upon plant
material in the open sea are themselves highly selective in their feeding.

They do not swim through the water simply scooping up everything
that may be tlie right size, but have the capacity to select out certain

features just as an animal on land on an acre of woodlot, for example,
will eat certain plants but not others. So also in the sea the minute
Crustacea, upon which larger fishes depend for their food, are highly
selective in their feeding. It is highly essential to study this species

composition. If this is not done, then we will ignore one of the most
important of the biological variables and come to have only a very

dim notion of reality.

The role of bacteria, which has been for the most part overlooked

in the sea, is also significant. Recent studies have shown the presence

of various kinds of bacteria in sea water and in fresh water determines
whether or not the other living organisms are able to utilize material

for their nutrition.

For example, certain species of algae—and Chlorella is one of them

—

can support the metabolism, can support nutrition, can support the

reproductive life cycle of certain species of Crustacea only if it is

accompanied b}^ bacteria because Chlorella alone does not have all

the nutritional properties necessary to support the reproductive life

cycle.

This area, so far so little developed and so little investigated, must
be looked into if we are really going to take advantage of the resources

of the sea and to harvest them in the way in which we hope to be able^

to do.

The problems of pollution, of course, are enormous. Rational an-

swers to the questions of what can be introduced into the sea without
affecting the economy of the living organisms depend entirely upon
greater amounts of research in the knowledge of what oi'ganisms are

present and what they are doing.
At the present time we have only a broad overall information that

it is possible that certain levels of various kinds of wastes, including
radioactive wastes, do not appear to cause gross damage. But mitil

we know for sure just what the levels of tolerance are for the many
organisms, from microscopic organisms through the bottom-living
marine invertebrates, the various fishes, we may be doing something
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for the sea for which, as Dr. Spilhavis said, future generations are

going to bhime us.

When it comes to the introduction of polluting matters into the sea,

we must remember that if it were not for the living organisms of the

sea, W'C would have far less concern about utilization of the ocean

as a receptacle for wastes of all kinds.

Finally, in terms of contributions to knowledge, most biological

work in the sea, even those things related to the greater utilization of

fool resources and in trying to solve problems concerning disposal of

wastes, most of the work relates to the general area which we call basic

research. In this area I think it is particularly important to recognize

that not only are things that show^ no practical application at all im-
portant but also many things that appear at the present time not to

have any practical utilization may add considerably to our knowledge
in a practical fashion.

On the first point I have only to mention the theory of organic

evolution to mention one area of knowledge that has had a terrific

impact upon the mind of man, with little practical application ; hardly
any industrial utilization has been made from this idea, which has
probably had the most significant impact of any.

In terms of increase of knowledge of the way in which living things

behave and the way in which the living world is organized, I would
like to mention just two or three specific examples. Much of our
knowledge of the behavior of nervous tissue has been gained from
studies of the squid and studies of the lobster because these organ-
isms have nervous systems that are organized somewhat differently

from ours and provide experimental material much easier to work
with and give us clues that help us to underscore the essential unity

and processes of living things. The field of immunology and serology

got its start in studies of tlie sting of jellyfish and sea anemones. At
the present time investigation of animal toxins from mollusks, crus-

taceans, poisonous fislies, et cetera, is an active area in research in

pharmacology.
There are many studies on the minute structure of cells. ]\Iany of

the eggs of jellyfishes, for example, are so clear and so transparent

that tlieir microscopic study is infinitely easier than that where the

structures are more opaque.
One of the areas of activity with implications for many other areas

is the field of animal behavior, navigation, production of underwater
sound, underwater light, and so utilization of these activities on
the part of marine animals for communication and for navigation.

This very brief and quick supei'ficial touching upon these areas I

wanted to do so as to point out that in biological work in the sea and
other bodies of w^ater we are dealing wdth a tremendously diverse

body of information, we are dealing with a subject matter which has

a level of complexity that is very great, indeed.

For this reason biologists as a whole are not concentrated mto two
or three or a half-dozen large centers of investigation, but rather are

scattered throughout our entire country and represent institutions

largo and small. State and private and governmental. It has been

long the habit of biologists, university-associated biologists, to iitilize

their time during Easter and summer vacations, so-called, to migrate

to the seashore and to work there on problems of their own basic re-

search interests.
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It is from investigcitions so conducted that great contributions have
been made to our knowledge of biological activities in the sea. This
has led to the rise of marine laboratories, and these laboratories have
served an important function in advancing our knowledge of bio-

logical activities in the sea.

Many marine laboratories exist today and in terms of looking to-

ward the expansion and improvement of biological work related to

oceanography, and we must expect these marine laboratories to con-

tinue and expand their activities. This, of course, requires greater

financial support than has been previously available to them.

There are many problems in comiection with particularly the food

resources of the sea and the biological activities in the open ocean

not possibly to study unless the biologists are able to get out to the

sea to work in those areas. This requires essentially a floating

laboratory, a biological research ship, because the needs of biological

Avork in the open ocean require often that a sliip or a floating labora-

tory shall stay in one place for a very long period of time in order

that all of the essential areas of environment can be intensively

studied.

Biological work at sea is less meaningful unless it is accompanied
by physical data taken at the same time. Of course, it is important
to have access to records of temperatures and salinity and oxygen
concentrations taken in the past and over long periods of time. But
very often to solve a particular biological problem one must know
these physical and chemical factors taken at the same time as the

biological iuA'estigations are going on.

I agree very firmly with what Dr. Hedgpeth said last Friday and
with some of the testimony this morning that one of the needs in

the held of biological work in the oceans as well as others is the prob-

lem of manpower. But I also agree that there is no dearth of in-

terested young people at the present time, that support for young
people coming into this field is at a high level, and that those of us in

universities are, if anything, fl(X>ded with students.

One of the pressing problems, however, is: What is the student

going to do when he finishes witli his technical training and has com-
pleted his professional training and comes to the point where he is

ready to take a career position ? So far as biological work is con-

cerned, one of the areas I shall use as an example, where the most
crying need for workers exists, provides the fewest positions, that is

the field of taxonomy. In this particular field, which underlies and
underscores work in all other biological disciplines and specialties,

there are veiy, very few professional positions open to persons when
they get their training in this field.

The plight of our museums, both national, public, and private, is

almost a national disgrace. The amount of work that is needed, if we
are going to solve problems such as how are we going to utilize re-

sources from the sea, how are we going to determine what is safe to

put into the sea, in terms of waste materials, depends in the last

analysis on the basis of knowing for sure the kinds of animals, kinds
of plants that are there and how these things are going to affect them.
To do this, we have to have people who are capable of determining

the species. These are taxonomists, and for these people there is

little career employment at the present time. There is no way to have
a shortcut to the species identification. There is no more important
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aspect of biology now or at any time. The only way in which species

can be identified is through the long study and concerted judgment
of the person who has become thoroughly familiar with the particular

organisms with which he is concerned.
There is no computer, no electronic brain that can take care of these

data. The only way they can be handled is by utilization of the most
complicated computer known and that is the human brain. For this

we need a great many more of them in this line.

I have touched briefly of some of the points I mentioned in my pre-

pared statement. If there are any questions, I should be glad to tiy to

answer them.
Mr. DiNGELL. Your statement has been most helpful to the commit-

tee this morning.
Mr. Baiter. As a biologist, Dr. Ray, are you concerned with the

disposal of atomic wastes in the Columbia River where I understand
2,500 curies a day are going into the river at Hanford and 1,000 curies

a day coming out of tlie mouth of the river ^ Would you talk to that ?

Dr. Ray. Speaking as a biologist, we cannot help but have concern;

that is true. I think anyone who knows that any amount of radiation,

especially at these levels, enters the ocean or any body of water at any
point, must be concerned for what the eft'ect of these substances may be
on the living organisms in the vicinity.

I have no direct contact with the production or the dispersal of
these materials. I have no personal knowledge of the situation as it

exists in the Columbia River. I can only say as an interested biologist

in the general area that to the best of my knowledge we do not have
the amount of information that we ought to have to determine what
is going on in terms of the effect of the thousand curies a day, let us

say, coming out of the mouth of the Columbia River. There may be

studies in ])rogress that have not come to our attention at the univer-

sity and it may be that the people at Hanford or others working
through the Atomic Energy Commission are carrying on studies that
are not public knowledge, but to the best of my information there is

not the kind of daily or continuing study monitoring what substances
are entering the ocean and what is happening to them that I feel as

a biologist should be going on.

Mr. Bauer. Are 3'ou familiar with the work of Dr. Erling Ordal?
Dr. Ray. Yes.

Mr. Bauer. Would you tell us a little bit about his observations of
mutations of Chondrococcus columnarisf

Dr. Ray. Cliondrococcus columnoHs is a bacterium belonging to the
general group of myxobacteria w^iich are present in many bodies of
water, both marine and fresh.

It is an organism that has been seen on a few occasions in the past in

certain rivers in the United States. I believe it was first identified in

some branches of the Mississippi River. At any rate, during the

summer of 1042 Dr. Ordal was interested in the fact that the salmon
in the Columbia River, many of them became violently ill and a very
large death resulted, a mass mortality of the salmon in the river. This
was repeated at a number of intervals of time and he became more
interested in the phenomenon in the early 1950's and began to^ look at

it rather carefully. As a microlnologist with a broad biological back-
ground, he was interested in the causative agent and was the first one
able to identify and to isolate the bacterium (hat caused the disease, to
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grow it in pure culture and to i-einfect fisli with it so as to prove that

tlie death of the sahnon was due to a particular bacterium, which was
found in the lesions, in the skin. He has been interested in pursuing

this work over several years" time and as a result has come to the

conclusion, with quite a bit of supporting data, that the columnaris

organism is present at all times, that there are many strains of this

bacterium. Some of them are lethal and some are quite harmless.

When the water temperature in a river system or a stream rises above
a certain critical point, and this may dilfer for dilferent species or

different strains, but for the particular strain in the Columbia River
I believe tlie temperature is 18° C-—I could be wrong on that—at any
rate, vvdien the water temperature rises above that particular point,

there is a mutation that takes place and the organisms become virulent.

When they become virulent, they are callable and have caused a

mortality in the fish as high as 98 to 100 percent.

There are two possibilities for the explanation for the virulence.

One is that it is a temperature effect and there are warm-water pockets,

building of dams slows the water down, and the appearance of the

virulent attacks on the fish have been correlated very closely with the

increase in water temperature.
A second factor enters here: that is that the introduction of radio-

active waste from the plant at Hanford not only increases the water
temperature itself, but also increases the radioactive isotopes and it is

also a possibility that the presence of the radioactive materials may
themselves be responsible for inducing mutations in the bacterium,
which in turn becomes then virulent to the fish so that one must keep
an open mind, let us say, about the effects of radiation.

If one studies just the fisli alone and finds that the fish are dying
from a bacterium disease and experience shows there is no direct effect

on the fish from the radiation itself, one must still not rule out the
possibility that there may be an effect which is due to another factor,

in this case the possibility of nuitation of bacteria which then become
virulent, and we come back down to the contribution of the pollnting
radioactive materials.

I think this is a case where it is reasonable to look more closely into

the entire ecology^ of the river itself and to the entire picture of what
has caused the virulence of the vindent strains to appear and result in

the last analysis in the mortality of the fishes.

Mr. Bauer. It is still within tlie realm of possibility. Doctor, is it

not, that there might be a resistant group of salmon that could carry
this disease and effect the entire salmon crop in the Pacific? Is that
not a possibility?

Dr. Ray. I do not know whether any work has been done to follow
along the lines of that possibility. The fact that we know that the
bacteria are present at all times and only become virulent under cer-

tain conditions and we know for sure, I should not say for sure but
it seems reasonable that the main cause of virulence should be the in-

creased temperature, the radioactivity or both, and making a com-
parison from other studies with streptococcus, for example, it is shown
that many different environmental and biological factors can cause
a change from a non-pathogenic to a pathogenic strain. It means
that the carrying of the non- i^athogenic strain from one body of water
to another, let us say, if in the second body of water the conditions
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existed that would cause the mutation to the pathogenic strain, then
this could be a possibility.

Mr. Bauer. Now, not to change the subject very much, but have
you any feeling about where a data center for oceanographic informa-
tion of a biological nature should be placed ?

Dr. Ray. I would like to say first of all a data center for biological

information to a biologist means a museum.
I recognize, of course, that the physical data, the chemical data,

are essential to gather into one place and to be made available and
on such information a biologist would often wish to call, but when
it comes to the knowledge of the biological features in the sea for the

most part, let us say one of the most important aspects of the collec-

tion of information is the collection of specimens and their proper
identification.

This means that the animals, the plants, the micro-organisms, must
be available for study and as reference collections for comparative
studies throughout time and this, of course, means the U.S. National
Museum which has this function already directed to it imder its

statutoiy existence as an independent branch of the Government.
I think that in terms of thinking about data centers for oceano-

graphic work one must keep in mind the needs of biology in this re-

spect and include the U.S. National Museum and possibly other nm-
seums as well as a repository of the basic biological information in

terms of collections.

Mr. Bauer. Thank you.

Mr. DiNGELL. Mr. Pelly ?

Mr. Pelly. Dr. Ray, where is the American National Museum
that you referred to ?

Dr. Ray. The U.S. National Museum is a part of the Smithsonian
Institution.

Mr. Pelly. I understand now. I did not quite know it by that

name.
In other words, you feel that for want of funds, the Museum has

not been able to keep up and give the student and the scientist suf-

ficient material for their work ?

Dr. Ray. I think there are a number of factors here. The museum
staff in terms at least of the people who are active in the curating,

identification, description of materials from marine collections, are

among our leading taxonomists in this country. They have, how-
ever, been expected or have had the responsibility to do far more than
is possible for anyone or small group of individuals to do. One of

the difficulties has been that in biological surveys and expeditions

of the past there has been plenty of financial, or at least enough fi-

ancial support so that the work has been done to collect, to preserve,

and to bring to shore the specimens that represent the areas that have
been visited, but there has never been adequate provision for paying
for the personnel, to study these materials afterward and to bring

the results of the study to publication.

I understand from Dr. Waldo Schmidt, who has retired, but he
was the curator of the marine invertebrates, there was 10 yeare' work
simply to study the collections of the past, with the present personnel

and amount of money available and still after studies are made, there

is insufficient provision within the budget to publish the work after
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it is done because the publication of biological treaties and mono-

graphs is very expensive indeed, and requires a special subsidy.

The work is unavailable to other scientists until it has been pub-

lished.

I think one of the most important things in terms of being able

to increase our knowledge in the biology of the sea is far greater

support for the U.S. National Museum and other university and pri-

vate museums, not only in terms of the facility itself, but m terms

of the provision for professional persomiel to do their work, teclinical

assistance for them, and provision for publication of the work.

The U.S. National ^luseum serves the entire country and all of the

scientists and yet those of us in universities must think twice let us

say, then be a bit hesitant about going there to work on some particu-

lar group we may be especially interested in because we know if we
do some one of the already overburdened statT must take time off

from his work, show us where the collections are and help us get

bottles oft' the shelf. There is not sufficient teclmical persomiel even

to replace the preservatives properly, store the specimens back on
the shelf and keep collections in order, et cetera.

The routine work of maintaining a good museum which is avail-

able and useful to biologists has not been sufficiently supported.

I think this is a very ciying need.

Mr. Peixt. I think the membei*s of this committee are very much
interested in your statement and I think that I can speak for all of
us, that we would be very glad to help in some way to encourage the.

Smithsonian and its U.S. ]Museum get adequate help to cat^li up.

and help the scientists.

I was veiy much interested in the reference to the Columbia Rivei^
and the salmon because, of course, in commercial life that means a lot

of money. It is always easier for one to justify to the taxpayer some
adequate return.

I wonder, where have the fmids come from for the research that
has been going on all this time on the Columbia River and its changes
in temperature by Dr. Ordal ? Do you know who was financing his
research work?
Dr. Ray. The particular work on Columnaris and other diseases,

in the salmon was financed through the Fish and Wildlife Service
by transfer of a grant of money from the Corps of Engineers. I
understand the development of information in river basins, et cetera,
comes mider the Corps of Engineers. This particular work at any
rate was financed in this v:aj : by a transfer of funds from the En-
gineers to the Fish and Wildlife Service and administered through
Fish and Wildlife.
Mr. Pelly. I have heard the development of a fish farm, in order

to try to replace maybe some of the stream's supply that has been
eliminated as far as fish spawning is concerned, has resulted in some
evidence to the effect that maybe the fish are not as healthy when
they are raised that way and also they are subject to some diseases.
I think by feeding some particular food to the fish in one place they
did get a vims which spread and mavbe in its natural environment
salmon does a lot better. Is that true ?

'

Dr. Ray. I think it generally is true in biological work that when
an aninial is confined you have a harder time keeping it healthy as
when it is in its natural state.
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The only work I know of specifically along tliat line in connection

wdth developing the salmon in hatcheries, et cetera, was a serious

situation Avith respect to their contracting TB and this developed,

in part, through feeding, and it became a very serious disease until

the cause was found and corrective measures were taken. The salmon
are quite subject to TB.
This is present in the natural population, but the ones that are bred

and developed naturally seem to have quite a bit more resistance to

the disease than those reared in the fish hatcheries.

Mr. Pelly. Doctor, I noticed, in going through the book which
you edited of the symposia held at Friday Harbor Laboratories on
Marine Borers, that tlie estimated commerical loss each year is about
half a billion dollars through the activity of these organisms; and
again, I think it points up to the business and the taxpayer the poten-

tial savino-s that can be made through basic research.

Dr. Ray. That is right.

Mr. Pelly. I want to again mention this book, "Marine Boring
and Fouling Organisms," which you edited. It is a very technical

book and has illustrations which certainly would be more intellectu-

ally absorbed by one of your colleagues in the field, but I can see

obviously that it is a considerable contribution to the science.

I again say when I come out there—I think maybe you can explain

to me a little more easily in layman's language than I could learn by
trying to absorb all that is in this book.

Dr. Ray. I would be very happy to have the opportunity.

Mr. Pelly. I hope the opportunity will come.

Dr. Ray. I hope so, too. I Avould like to add anyone who works in

a field like that cannot help but l^ecome impressed by the fact that

you cannot draw a sharp line between what is basic research and what
is applied and whether one is looking for the answeP to a problem
that is nn important economic one or whether one is looking for addi-

tional ways to exploit food resources, or whatever, the approach
through basic researcli is in the long run the only one that will pro-

vide the kind of fundamental information on which the intelligent

decisions for control or for exploitation must depend and it is very

difficult to undertake a piece of work and say this is useless, or this

is for the particular purpose of solving this particular problem.

The flexibility and freedom to attack a problem and to be able to

follow along any line which seems to be promising I think is one of

the most important things that must be continued and maintained and
guarded in teiTns of support of science.

Mr. Pelly. Some of us have been a little disturbed at the lack

of research funds in the fisheries field, particularly, as the great new
State of Alaska is dependent on this for its principal industry, which
is salmon.

There is about $80 million a year of income dependent on that re-

search. Private industry has been doing it before, but I believe now
they are just finding themselves in the position of not being able to

carry on some of their work. "We did succeed this year in_ getting

all that we would have liked in the way of research, but it is easier

to talk than to get down to the basic research. You cannot appeal

to the taxpayer.

Dr. Ray. that is true.
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Mr. Pelly. I am glad you mentioned that point, as to the impor-
tance of the basic research. I am sure that this statement tliat you
have given us here today will build a record which eventually will

be quite important in the report that this committee makes on any
legislation that might be necessary in this field.

Thank you.
Mr. DiXGELL. Doctor, we certainly want to thank you for a very

splendid statement this morning. You have been most helpful to

the committee and on behalf of the committee I would like to extend
to you our collective thanks for your very fine assistance this morning.

I would be remiss if I did not tell you how valuable our member
of this committee, the Congressman from Washington, Mr. Pelly, is.

We are very grateful for your assistance.

Dr. Rat. Thank you. It is a very great privilege to be here.

Mr. DiNGELL. The next witness will be Dr. Sidney Galler, biologist,

Office of Naval Research.
Dr. Galler. My colleague, Mrs. Helen Hayes.
Mr. DixGELL. Doctor, I believe you have a prepared statement?
Dr. Galler. Yes, sir; I have a prepared statement, Mr. Chairman.
Mr. Dixgell. Do you want to read it or sunnnarize it ?

Dr. Galler. I will submit it for the record, if you don't mind, and
summarize it briefly.

Mr. Dixgell. There is absolutely no objection on the part of the

committee. We appreciate that very much.
( The statement follows :)

Statement by Dr. Sidney R. Galler, Head, Biology Branch, Office of Naval
Research

Mr. Chairmen, gentlemen, it is a privilege for me to be asked to appear before
you today to discuss the Xavy's research program in hydrobiology and its rela-

tionship to the national plans for oceanography and the bills on oceanography
pending before this committee.
My brief statement will be presented in three stages. First, the U.S. Navy's

interests and objectives in developing and sponsoring a research program in the
field of hydrobiology. Secondly, I wish to present before this subcommittee a
resume of the basic scientific disciplines which contribute hydrobiological in-

formation of interest not only to the Navy but to many other public and
private agencies. Finally, I hope to review for you some of the problems con-

fronting hydrobioligists in the United States today which inhibit an optimum
utilization of our national scientific resources in this field.

Hydrobiology, like the closely related field of oceanography, is not a single

scientific discipline. It may be defined as a multidisciplinary effort to identify

and characterize the biological constituents of marine, estuarine. and fresh-

water environments as well as to elucidate the interrelationships of the bio-

logical with the physical, chemical, geological, and other features of these
environments.
The Navy programatic interests in this field are of long standing and may

be categorized generally as follows :

(1) Research aimed at the control of organisms which may interfere
with the efficient performance of materials, components, equipments, and
personnel in the conduct of naval operations

;

(2) Research aimed at the utilization of organisms and/or the products
of organisms in the furtherance of naval operations ; and

(3) Research aimed at examining biological systems as a basis for the
possible improvement of manmade systems with performance capabilities
that would enhance naval operations.

Permit me to refer to the exhibit before you which consists of an artist's

conception of examples of the Navy's interests in hydrobiological research. I
should state that, although the basic research making up the Xavy's hydro-
biology program is almost entirely unclassified, a number of our objectives and
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uses of information derived from this program are applied and classified. I would
be pleased to present the classified aspects of our program to this subcommittee
should it so desire. This presentation, however, will be unclassified.

As you can see from the exhibit, the Navy has a continuing need for basic

research information leading to the development of new and improved materials.

techni(iues, and equipments for the prevention of marine biological deterioration

and fouling. The Navy, since World War II, has been successful in develop-
ing a niunber of improved protective agents for reducing marine biological de-

terioration and fouling. However, continuing technological developments of

high i)erformance equipments and vehicles required in naval operations present
new deterioration and fouling problems which can best be met by encouraging
basic hydrobiological research aimed at obtaining a better understanding of
the behavior of marine animals and plants, and thereby yielding scientific

information which ultimately will be useful in controlling them.
The next illustration indicates how a wide variety of marine animals ranging

from very small forms up through the largest marine mammals can inter-

fere with the transmission and reception of acoustic energies under water.
This is an important hydrobiological problem in the fields of submarine and
antisubmarine warfare, mine countermeasures, etc. It is considered essential

that we obtain more information regarding those animals which either actively

or passively can interfere with the propagation of acoustic energies. Not only
must we identify these organisms, but we must have sufficient basic informa-
tion regarding their behavior and population distribution throughout the year
in all geographic areas of interest to the Navy so that we may be in a better
position to predict the types and degree of biological interference with under-
water acoustics which the Navy may expect to encounter in a specific locality

at any given time.

The next picture illustrates another complex of problems of continuing concern
to the Navy—namely, the protection of naval personnel against poisonous,

venomous, and carnivorous marine animals. This involves not only our obvious
and continuing concern with the protection of survivors at sea against attacks
from sharks, but also it includes the necessity for building up a body of basic

information which can be used to protect the underwater swimmer against
sharks, barracuda, moray eels, poisonous sea urchins, and corals, and a whole
host of other dangerous marine animals which increase the operational hazards
of the underwater swimmer. Closely related is the problem of protecting naval
personnel as well as civilian populations residing in geographic areas that are
under the administrative jurisdiction of the Navy against ichthyotoxism, or
so-called fish poisoning. I am not speaking about the toxological effects of

ingesting rancid or decayed food products. This problem is concerned with the

fact that many species of edible fish may, at certain times of the year and in a
manner not yet understood, become toxic, producing serious physiological upsets

and sometimes resulting in the death of a person who may eat the fish. This
was a very serioiis problem in the Pacific theater of operations during World
War II when the military and civilian populations attempted to augment the

food supply from local sources. It still is an oft-recurring problem.
Marine bioluminescence is also of interest to the Navy, as you can see from

the next illustration. Frequently, populations of marine organisms will emit
light when disturbed mechanically as, for example, by a submarine at periscope

depth, the movement of a surface ship, or the action of underwater swimmers.
The result is that our movements can be detected by enemy aircraft flying

overhead.
The Navy supports basic hydrobiological research in an effort to utilize certain

marine organisms or their products. A number of the applications in this cate-

gory are classified. However, as you can see from the next illustration, we are

making an effort to obtain basic hydrobiological data, specifically on the seasonal

and geographic distribution of various marine animals and i)lants that can be

utilized to sustain naval personnel under emergency survival conditions at sea.

Similarly, the Navy is supporting marine microbiological research including

investigations of marine and fresh-water algae in an effort to determine the

feasibility of develoi)ing photosynthetic gas exchangers suitable for maintaining

viable atmospheres in submarines. In addition, data resulting from the hydro-

biology program has led to the discovery of a new antibiotic which was derived

from marine algae. This antibiotic in laboratory tests appears to be a very

potent substance against a broad spectrum of pathogenic bacteria, including the

staphylococcus organisms.
The third i)hase of the Navy's interests in hydrobiology is depicted in the

next illustration. As you know, manv marine animals as well as land animals
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are able to select and identify targets from great distances. Further, these
organisms are able to "navigate" with great accuracy toward these targets in a
manner presently not understood by man. It is noteworthy that many of these
animals are relatively small, weighing only a few pounds. Nevertheless, they
encompass exceedingly complex mechanisms for information reception, integra-
tion, and transmission. In other words, these microminiaturized natural systems
are capable of performing at levels of efficiency that man, with his most sophisti-

cated equipment which may weigh upward of hundreds of pounds, is unable to

duplicate at present. Thus, the investigation of biological systems could well
lead to the development of new concepts for the construction of mechanical and
electronic analogs of considerable usefulness to the Navy. There are a number
of classified aspects to this phase of the program which I would be happy to

present to the subcommittee if it so desires. Continuing along imclassifled lines,

however, it should be noted that in addition to efficient navigational mechanisms
many marine animals possess highly developed communication systems, silent

propulsion systems, and hydrodynamic characteristics which, frankly speaking,
we envy and would like to duplicate.

I have presented in this statement a number of examples of the Navy's interests

and activities in the field of hydrobiology. There are other items in this area
which I could present except for the limitations of time. However, they all have
fine common frame of reference. Simply stated, all of our objectives and
interests are predicated upon a continued and extended support of a broad
spectrum of scientific disciplines which make up the field that we call hydro-
biology. The motivating philosophy behind ONR's hydrobiology program is

that before we can successfully control, utilize, or emulate living organisms, or
certain properties of living organisms, we must first establish a body of basic
information regarding the vital processes, the behavioral patterns, the population
dynamics, and the geographic and seasonal distribution of the organisms as
well as their interrelationships with the other factors of their environments. In
order to obtain this body of basic information which must serve as the foundation
for further research and development, there is an urgent requirement to support
adequately marine microbiology, systematics, ecology, physiology, biochemistry,
genetics, and other specialties which comprise what we call hydrobiology. As
you can see, therefore, the hydrobiological sciences not only impinge upon and
extend into oceanography but cover a much broader and more diffuse collection

of research specialties in the biological sciences. In this connection it is

important to note that, although a number of very competent biological scientists

are located at oceanographic institutions, the great preponderance of hydro-
biologists reside outside of oceanographic institutions and are located in depart-
ments of biology throughout the United States and abroad. Many of these de-

partments of biology are associated with marine, estuarine, or fresh-water
laboratories, where most of the hydrobiological field studies are being conducted.
Very few marine or fresh-water laboratories in the United States associated

with academic institutions have the financial resources or the facilities needed
to support to the limits of their capabilities the outstanding biological scientists

on their staff. As a result, we are left with important gaps in our knowledge.
For example, taxonomy, which includes the identification of species of maxine
animals and plants, is greatly undersupported to the point that the Navy and
other agencies requiring taxonomic identification of organisms of direct concern
to their activities are unalile to obtain this information or, at best, must wait for
many months and even years before the data is made available. The relatively
small numl)er of marine taxonomists located in such in.stitutions as the U.S.
National Museum are greatly overburdened with a backlog of biological collec-

tions and i"e(iuests for identification. The fact that very few promising young
graduates choose taxonomy for their scientific careers accentuates the problem.
Although various agencies, including the National Science Foundation and the
office of Naval Research, are attempting to alleviate the situation within the
limits of their resources, support for this essential scientific discipline is still

grossly inadequate.
This committee may wish to note that very few marine biological laboratories

and departments have access to oceangoing research ships. As a cons^ (luence,

the necessity for careful and sustained study of marine animals and pii.nts in
their oceanic environments is not being fulfilled. The result is that for the most
part we must rely upon preserved collections of biological material or try to main-
tain living organisms in the laboratory. Both of these, while of great importance
in their own right, are inadequate substitutes for many types of liiological in-

vestigations under field conditions. There exists an urgent need to provide
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marine biological organizations with adequate research ships designed to ijermit
continuing studies in the field, not only of individual animals and plants, but
also of populations of organisms.
The committee may wish to know also that departments of limnology, i.e.,

fresh-water biology, have produced many outstanding young scientists who
later became eminent in the fields of hydrobiology and oceanography. As a
matter of fact, these departments and fresh-water field stations represent, in my
opinion, an outstanding but poorly supported resource for the education and
training of young men and women who will later become interested in the in-

vestigation of the marine environment.
This subcommittee deserves the respect and full support of the scientific com-

munity in the United States in its efforts to encourage additional research in

the marine sciences. I trust that my statement with regard to the role of the
hydrobiologists in contributing to the fulfillment of the needs of the Navy, as
well as the great importance of recognizing the contributions of the biologists

to our knowledge of the oceans, will be of some assistance to you. Again I

extend my sincere thanks for the privilege of appearing before this subcommittee.

STATEMENT OF DR. SIDNEY GALLEK, HEAD, BIOLOGY BEANCH,
OFFICE OF NAVAL RESEARCH; ACCOMPANIED BY MRS. HELEN
HAYES, ASSISTANT TO DR. GALLER

Dr. Galler. Mr, Chainnan, gentlemen, it is a real privilege for

me to appear before you today to discuss the Navy's program in hydro-
biology and its relationship to the national plans for oceanography
and the bills on oceanography pending before this committee.

Hydrobiology, like oceanography, is not a single discipline.

Rather, it consists of multidisciplinary investigations of the biological

constituents of marine, estuarine, and fresh-water environments ; in an
effort to characterize the biological factors in relation to the physical
and the chemical factors of these enviromnents.

I should say at the outset that the Navy's hydrobiology program is a
basic research program, consisting of research projects as basic as
those supported by the National hcience Foundation. It is an un-
classified program. However, the objectives are applied and in some
cases classified.

Incidentally, I am delighted to say that a previous witness. Dr. Dixy
Lee Ray, is representative of the competence of the scientists that the
Office of Naval Research has the privilege of supporting in its hydro-
biology program.
My ver}^ brief statement may be divided into three general headings

:

No. 1, why is the Navy interested in supi)orting a basic research pro-
gram in this field ? No. 2, a very brief resume of the many biological
disciplines which comprise what we call hydrobiology; and No. 3, a
brief survey of some of the problems confronting biologists in the
United States that limit their capabilities in basic research of interest
to the Navy.

Generally, the Navy's interest in hydrobiology consist of three ob-
jectives: No. 1, the control of marine organisms, both plant and ani-
mal, which may interfere with the efficient utilization of materials,
components, equipment, and the performance of naval personnel m the
conduct of naval operations. The prevention of marine biological
deterioration and fouling is one example of a control problem ; No. 2,
tlie utilization of marine animals and plants and their products in
ways designed to enhance naval operations; and No. 3, investigations
of biological systems in an effort to duplicate some of the biological
phenomena of particular interest in the Navy.
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With your permission, gentlemen, I would like to exhibit a chart

that will save many words.

Essentially this is an artist's depiction of some of the Navy's in-

terests in the field of hydrobiolocr>^ First, imder the objective of con-

trol of marine plants and animals that interfere with efficient naval

operations : Marine biological deterioration and fouling includes not

only the classic problems of deterioration of waterfront structures, the

fouling of ships" bottoms, and the breakdown of cordage, but also some
of the more specialized problems, such as the fouling of moored mine
cables, the deterioration of bottom mines and the fouling of tranducer
domes and hydrophones.
Another aspect of our interest in control is related to the problem of

biological interference with underwater detection and communication
by acoustic means.
Very frequently, organisms ranging in size from a few millimeters

to many feet may interfere with the propagation of acoustic enero-ies

imder water. They may show up as false acoustic targets quite similar

in appearance to targets of operational significance. This has been
and continues to be a problem of concern to submariners as well iis to

those groups concerned with antisubmarine warfare.

Also, many types of marine animals are sound producers. Their
sounds may obscure sounds of operational significance or frequently

these somids may be confused with somids of propellers, engines, or

other types of equipment. This is a continuing problem.
False targets are a special type of biological interference. Large

marine animals such as whales or porpoises or sharks may be confused

by the sonar man, unless he is very skilled, with sonar signals from
submarines or other types of ships.

Another problem of control in the field of hydrobiology deals with
the protection of underwater swimmers and other persomiel against

poisonous, venomous, and carniverous marine animals. There is also

the need to protect the underwater swimmer against marine bacteria

and fungi, some of which cause acute infections in swimmere. Con-
trol includes, of course, the continuing problem of pei-sonnel protection

against sharks and some of the other carniverous animals. A small

but significant part of the hydrobiologV' program is devoted to re-

search leading to the development of more etl'ective shark repellents.

Closely associated is the problem of ichthyotoxism. Many fishes of

commercial as well as sports interest ordinarily considered edible,

sometimes, in certain parts of the world, become toxic to man. This is

a basic ecological and biochemical problem that still needs to be solved.

It has been and still is of concern to the Xavy. For example, during
World War II in the Pacific theater of operations. Navy persomiel as

well as other service personnel and civilian populations were in part
dependent upon local fishery resources to sustaui themselves. They
found that some of the fishes which Avere considered to be edible, at

certain times of the year became toxic.

I wish to say parenthetically at this time that what I am presenting
now is completely unclassified but there are a number of classified

aspects to this program and at your pleasure I would be happy to pre-

sent them to you.
Another problem in control of hydrobiological pests, is concerned

with the problem of marine bioluminescence.

55944—60 12
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Certain marine organisms, when disturbed mechanically, tend to
luminescence, or produce light, so that the wake of a submarine pro-
ceeding at periscope depth or a surface ship or an underwater swim-
mer, becouies illuminated. An enemy aircraft overhead at night could
easily detect the wake.
The second objective concerns the utilization of marine organisms

in ways that tend to enhance naval operations. Here we have a
number of classified implications that I will present at your pleasure.

However, among the unclassified aspects is the continuing problem of
sustaining a survivor under emergency conditions at sea until he can
be rcvscued.

This means in terms of basic research the necessity for ecological

as well as taxonomic studies to determine the edible flora and fauna
of the oceans, both in terms of seasonal and geographic distribution

and to provide the survivor with enough know-how so that he can
avail himself of these local edible resources in order to sustain himself
at sea.

Now the third general objective concerns our desire to study marine
animals as well as other living organisms, both plant and animal, be-

cause of their ability to accomplish complex tasks of direct interest to

the Navy.
For example, as you well know, many marine fishes are able to mi-

grate or "home" over great distances, sometimes intercontinentally.

This involves abilities of target identification, target selection, and
"navigation" over great distances with a high degree of accuracy.

Tlie interesting part here is that fish and other marine organisms are
able to carry out these tasks without sextants and the other parapher-
nalia that man requires. They are able to do this with biological
"equipment" which frequently weighs only a few pounds and may
weigli as little a couple of grams. Man. with hundreds of pounds of
highly sophisticated electronic and mechanical gear is not able to per-
form similar tasks in as efficient a manner as these organisms. Obvi-
ousy, we are interested in studying these animals as biological models.
This illustration presents a rather stylized comparison of the abili-

ties of fishes and birds to perform in ways which our missile men are
quite interested in duplicating. It also points up another closely re-

lated problem, the problem of communication among underwater
swimmers and submarines. The problem of being able to communi-
cate with one another under water in a secure fashion is becoming
acute. Yet I am sure you have all seen schools of fishes execute to-the-
right flank, or to-the-left flank, or to-the-rear movements with military
precision. They do this in ways that we certainly do not understand,
but they are obviously communicating and we are interested in dis-

covering the mechanisms involved.
Closely related is the aspect of silent propulsion in marine organ-

isms, their hydrodynamic characteristics and boundary layer control
mechanisms.
This is a bird's-eye view of some of the unclassified interests of the

Navy in this basic research field of hydrobiology.
Now, what do we mean by hydrobiology ? As I mentioned earlier,

it is really a ditl'use collection of basic biological disciplines associated
very closely with physics and chemistry attempting in concert to ob-
tain more knowledge of the oceans as well as of estuarine and fresh-
water areas of our planet.
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The program itself consists of basic research. It comes about
through the support by tlie Office of Naval Eesearch of unsolicited

projects from scientists "who are mterestecl in pursuing basic research

of primary concern to themselves so that essentially the Navy here

buys into tlie "brain power" of the scientist without in any way ori-

enting his interests. The scientist is happy in being able to pursue
the basic research, the Navy is happy in getting another bit of knowl-
edge to fit into a meaningful mosaic of programmatic information
that will further naval operations.
Now, gentlemen, this particular progi*am is confronted with a nirni-

ber of practical handicaps. The handicaps are the ones that confront
the basic researchers working in the fields of interest to the Navy.
Taxonomy, as presented earlier, is one of considerable importance in

hydrobiolog3\ The necessity for identifying and classifj^ing marine
animals and phints of peculiar concern to the Na\"y is an important one
and yet we find that all too frecpently we are not able to get the in-

formation required from the limited nmnber of systematists located

at such institutions as the American ^lusemn of Natural History in

New York, the U.S. National Museum in "Washington, D.C, or the

relatively few other taxonomic centers in the United States of Amer-
ica. These men are terribl}" overburdened. Sometimes we have to

wait for months or even years to get the information we require.

They have a backlog of collections that will take jenrs to work up.

The situation is accentuated by the fact that relatively few young
men and women are willing to come into the field of taxonomy because
there are few jobs Avaiting for them.

Finally, the matter of ships for biological research: I thmk it is

important that we recognize that although the institutions of ocea-

nography in this country possess some of the most competent biolo-

gists that are available in the United States, the great preponderance
of competent biologists contributing to our program reside outside of
oceanographic mstitutions.

Nevertheless, they need field and laljoratory tools similar to the

oceanographers. These they are not able to get because very few
marine or fresh water laboratories associated with miiversities have
the financial means to provide the scientists with sufficient equipment
to realize their maximum capabilities.

On the matter of research ships, for example, the biologist very
frequently has a special need for research ships which is quite different

from the need of the oceanographer. There is a necessity for the
biologist to get out into the oceans for a long enough period of time to

study the animals and plants in their natural environments in order to

determine in a coordinated way the seasonal and geographic distribu-

tion of these animals and plants. Right now it is very difficult for

them to do this because they do not have the research ships.

As a result, they have to rely on preserved collections and the cultur-

ing of organisms in the laboratory. It is not possible to rear many
marine animals, especially deep sea forms, in the laboratory.
Both of these facets are quite important in their own right but they

do not offer a suitable substitute for field research.

I will be very happy, gentlemen, to answer any questions that you
may have.

]Mr. DixGELL. Thank vou verv much. Doctor.
Mr. Bauer?
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Mr, Bauer. Dr. Galler, you mentioned oceangoing research ships for
biologists. How would you run such a ship ? Would it be part and
parcel of the Bureau of Commercial Fisheries, would you say, or
should it be handled by the Smithsonian Institution?

Dr. Galler. Obviously, each Government agency with interests in

marine research must be concerned with the problem of obtaining the

use of oceangoing research platforms. However, I say, in addition

there we need to provide academic institutions with research ships,

possibly on a regional basis. We must bring together the biologists

located in coastal areas with biologists located in inland universities

and on a cooperative basis provide them with the research ships re-

quired in the national welfare.

Also, I sliould say at this point that the limnologists, that is, the

fresh water biologists, and the institutions and departments of limnol-

ogy in the United States constitute a very important but unrecog-
nized resource for education and training of young men and women
Avho may later wish to go into the marine sciences,

Mr. Bauer. Are there any moves afoot that you know of supply-
ing this lack of oceanographic or oceangoing ships for biologists ?

Dr, Galler, I am sure I am not qualified to give you an authorita-
tive answer on this, Mr. Bauer. I have understood that the National
Science Foundation is making an effort to provide certain oceano-
graphic institutions with funds that would permit the biologists there

to make use of the oceangoing research ships.

However, I am not aware of any similar effort to provide marine
biologists in other research institutions with ships,

Mr. Bauer, Does estuarine research need a little bit of help at the
present time, do you think ?

Dr, Galler. Yes, sir; very definitely,

Mr, Baiter, Do you concur with the thinking of the previous wit-

ness. Professor Ray, that the National Museum would be the logical

place for the establishment of a biological data center ?

Dr, Galler, I concur completely with Dr, Ray in the sense that the
U,S, National Museum already is the principal center for marine bio-

logical collections in the United States, In my opinion, there is a
necassity for any gi'oup that is going to establish a data center to proc-
ess the data in a manner that would be collated with the biological

collections at the Suiithsonian,

Mr. Bauer. With respect to ocean surveys, Dr. Galler, do you think
it possible to make a biological survey simultaneously with a survey of
physical oceanography on the same ship or the same operation, or are
the requirements different ?

Dr, Galler. I do not mean to beg the question, but quite frankly
I am not sure what is meant by the term "survey," This is one of
the terms that appears to mean all things to all people.

If by a biological survey we mean the routine collection of biologi-

cal material coordinated with the collection of physical and chemical'
oceanogi'aphic data, I say yes, this is possible, provided we appreciate
the great limitations from the biologist's point of view of synoptic
sampling; that is, sampling, skipping, sampling, skipping, and so

forth—material which may of interest. It does not answer two great
needs:
No. 1, the need for what we call a standard biological station; that

is, putting a research ship into a given area for a long enough period i
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of time to study population fluctuations in that area throughout the

year.

No. 2, the need for a research platform that will enable the biologist

to study indiA^dual organisms in their natural enviromnents for a
relatively long period of time.

This would not be met by a survey as I presently understand the
term.

Mr. DiNGELL. The committee is certainly grateful to you for your
appearance this morning.
We have heard throughout the testimony this morning the problems

faced by the Smithsonian Institution in domg a proper job with the
collections. I wonder if it would be helpful to the program as a whole
and also to the Smithsonian if we were to include them as one of the
cooperating agencies under H.R. 12018 ?

Dr. Galler. In my opinion this would be a step in the right di-

rection.

]Mr. DiNGELL. You think it would be helpful to the data center ?

Dr. Galler. Yes, sir.

Mr. Dixgell. You feel it also would be helpful to the Smithsonian?
Dr. Galler. Yes, sir : that is my personal opinion.

Mr. DiNGELL. The committee is grateful to you for your kindness in

appearing this morning. Your pictorial presentation was extremely
impressive.

Dr. Galler. Thank you, sir.

^Ir. Digell. We will stand adjourned until 10 o'clock tomorrow.
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WEDNESDAY, MAY 25, 1960

House of Representatives,
Special Subcommittee ox Oceanography of the

Committee on Merchant Marine and Fisheries,
Washington, D.C.

The subcommittee met at 10 a.m., pursuant to adjournment, in room
219, Old House Office Building, Hon. George P. Miller (chairman of

the subcommittee) presiding.

Present: Representatives Miller, Dingell, Flynn, Dorn, Pelly, and
Curtin.

Stalf members present : John H. Drewry, counsel ; Paul S. Bauer,
special consultant to subcommittee; and Frances Still, assistant clerk.

Mr. Miller. The committee will be in order.

Capt. R. A. Earle, Chief of Geophysics Division, Coast and Geodetic
Survey, is the first witness.

Captain Earle.

STATEMENT OF CAPT. ROBERT A. EARLE, CHIEF, GEOPHYSICS
DIVISION, U.S. COAST AND GEODETIC SURVEY

Mr. Miller. Captain, I know that you are going to tell us some-
thing about earthquakes and the tsunami that they create. Perhaps
give us the histoiy of what is taking place now in the Pacific and
tell us what we should further do to get early warning on these

things. I do not know that we can do very much.
Do you know of any way we can stop earthquakes ?

Captain Earle. I do not think that there is any way we can stop
earthquakes, Mr. Chairman.
Mr. Miller. We along the Hayward Fault in my district of Cali-

fornia would be very much interested if there was.
Captain Earle. We certainly hope science comes up with some

method in the future whereby we can give warning of earthquakes.
Mr. Miller. I assume that you know where Hayward Fault is.

Captain Earle. That is a very active seismic zone out there.

Mr. Chairman and members of the subcommittee, I appreciate this

opportunity to appear before you to tell you about the seismic seawave
warning system which is operated by the Coast and Geodetic Survey.
As a background for this information, it is stated that after a dis-

astrous tsunami or seismic seawave hit the Hawaiian Islands on April
1, 1946, killing 173 people and causing damage in excess of $25 mil-
lion, the Coast and Geodetic Survey set up a warning system. Seismo-
graphs around the Pacific area were equipped with warning bells to
provide 24-hour monitoring of major earthquakes; selected tide sta-
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tions were equipped with special pressure ^'ages to record long-period
seismic seawaves; and priority communication systems were organized
by which all data could be forwarded to the nerve center of this system
at the Honolulu INIagnetic Observatory of the Coast and Geodetic
Survey.

Constant vigil is maintained at the major seismological stations

comprising this net and, on tlie average, 20 earthquakes occurring
at various places around the world are recorded each day. Most of
these are small in magnitude and of interest only to seismologists and
geophysicists; however, occasionally this quiet is shattered by violent

activity when some adjustment deep within the earth releases vast

amounts of energy. Within minutes after an earthquate occurs, de-

pending on the distance from the focal point, seismographs will begin
wild oscillations which can last for hours.

Now, Mr. Chairman, I would like at this stage to show you the
seismogram from the seismograph in our Washington area which is in

the Commerc« Building. It shows you how these waves are recorded.

We have indicated time on the gram. It takes the seismogram 1 hour
to go across here and thus 3 or 4 days" records can be recorded on this

seismogram.
This is Green\vicli civil time at 1900 and this would be zero hour

each day.
Tliis is where the record for May 22 starts. This is the first earth-

quake that came in from Peru and, incidentally, the gain was set w^ay
clown because otherwise instrument would hit the stops and oscillate

back and forth too much.
As you look down 2 or 3 days later, this oscillator indicates another

quake and this point indicates the time when your major tsunami
came in. In this case it was hitting the stops, vibrating back and
forth very strongly.

Tliat is the record we get at various seismographs.
I might state that diti'erent types of waves come in. There is a P

wave and S wave and, because we know how fast those waves travel
through the eartli, we can determine how far an earthquake is from
a particular seismograph.
This is just a copy of the record.

Mr. Miller. How long does it take these to be transported through
the earth? This thing took place in Chile, say, at zero hour. How
long was it before you got it up here ?

Captain Earle. Before we got word of that?
Mr. Miller. No. How long was it before it showed up on your

seismograpli ?

Captain Earle. Those waves travel between 5 and 20 kilometers
per second, very fast. In other words, in 12 to 20 minutes it reached
all the seismographs around the Pacific. We knew that a major earth-

quake occurred. We did not know whether it created a tsunami but
we knew there was a major earthquake.
As soon as the tide stations sent their records to Honolulu, they

knew there was a major tsunami.
Mr. Miller. The vibration of the earth set up by this great release

of energy in Chile runs through the earth much more quickl}' than
the speed of sound in water.
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Captain Earle. It is just like a vast explosion and goes out in all

directions. They are elastic waves travelino; in all directions out

from the center. They go through the earth and around the earth.

The first two waves, known as the primary and secondary waves,

are waves that cut through the earth to the seismograph. For ex-

ample, I have another map that I will show you later.

I think it takes 10 minutes for those waves to reach Tucson, and
so forth.

Mr. Miller. Where is your institution in Hawaii actually located ?

Captain Earle. It is out near Ewa, right past the Ewa Air Field.

We are moving that institution and we are dedicating a new observa-

tory on the 2?)d of June. That was necessary because the old observa-

tory had been surrounded by many Standard Oil buildings. They
were also building a rehneiy near by. It did not aifect seismology
as much as it affected our magnetic work at this observatory. Great
masses of steel and also pipelines disrupted the study of magnetism
so that Ave had to move the observatory.

The Navy supplied us with an area of 177 acres and we received

money to move the observatory.

Mr. Miller. xVdmiral Karo was kind enough to send us invitations

to attend this dedication and, if we could get time out and he would
furnish transportation, the committee would be glad to go.

Captain Earle. I hope the committee will be able to see one of our
observatories.

Mr. Miller. You may proceed.

Captain Earle. To continue, when a major shock wave reaches a

specific installation, a buzzer warns the seismologists that a major
earthquake has occurred. They will analyze their records to deter-

mine the arrival times of the ground waves and the estimated distance

to the epicenter. This information is dispatched to the central station

at Honolulu by the quickest means available. The communication
channels have been previously established and are kept open at all

times so that immediate transmission is accomplished.
Within a few minutes after the earthquake occurrence, the staff at

Honolulu, previously alerted by its own seismograph, begins to plot
the location of the earthquake, using data coming in from the net-

work. If the epicenter is in a Pacific Ocean area, an advisory is is-

sued, warning of a possible tsunami.
The tsunami travels at speeds up to 500 miles per hour, much slower

than the ground waves of the earthquake itself. The tsunami wave
is but a few feet high and hundreds of miles long, but when it strikes

a coast it may gain great height and become very destructive.
Positive identification of an actual tsunami is necessary. Two

points make the decision difficult. First, few earthquakes "produce
tsunamis, and, second, tsunami waves are impossible to recognize at
sea because of their low height. Identification is made through the
tide stations of the network at which observers scan their tide gage
records for a period when the wave might be expected.
Upon receipt of a positive report from a tide station, a warning-

is issued. This is usually completed in less than 3 hours after the
earthquake, giving time for evacuation and other precautions at dis-
tances of 1,500 miles or more from the quake. Coastal areas at remote
places thus have warnings, sometimes of several hours.
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Both the advisory and the warning are given to a group of action

agencies, as follows

:

(1) Commander in chief, Pacific—by telephone.

(2) Duty forecaster, Kunia Forecast Center—by telephone.

(3) Chief of Police, Honolulu, Hawaii—by telephone. In other
words, the observer in charge telephoiies them immediately of both
the warning and alert.

(4) The CAA Supervisor, Honolulu, Hawaii—by telephone, and
confirmation by teletype, and this is confirmed, too, so that there are

no slips.

(5) Weather Bureau duty forecaster (information for broadcast
to public) by telephone and confirmation by teletype (warning only).

(6) Honolulu district officer, Coast and Geodetic Survey—by tele-

phone.

(7) San Francisco district officer (warning only).

(8) Federal Civil Defense Administration, region 7.

(9) Director, Coast and Geodetic Survey.
Participating seismological and tide stations are

:

The Honolulu Center (control station of the warning system).
Seismological stations

:

College (Fairbanks) Alaska.
Sitka, Alaska.
Berkeley, Calif.

Pasadena, Calif.

Tucson, Ariz.

Huancayo, Peru.
Guam, Mariana Islands.

JManila Observatory, Baguio, Philippine Islands.

Japan Meteorological Agency, Tokyo, Japan.
Tide stations—these are not all the stations in the net. These are

the active ones on which we count

:

Attn (Murder Point), Alaska.
Adak (Sweeper Cove), Alaska.
Unalaska, Unalaska Island, Alaska.
Kodiak, Alaska.
Sitka, Alaska.
Crescent City, Calif.

San Pedro, Calif.

La JoUa, Calif.

Balboa, C.Z.

Pago Pago, Tutuila, American Samoa.
Canton Island, Phoenix Islands.

Hilo, Hawaii.
Johnston Island, Pacific Ocean.
Midway Island, Pacific Ocean.
Wake Island, Pacific Ocean,
Kwajalein, Marshall Islands.

Guam, Mariana Islands.

Christmas Island, Line Islands.

Suva, Fiji.

Valparaiso, Chile.

Scripps Institution of Oceanography Tide Stations.

Nauru, Pacific Ocean.
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The network has functioned with precision and saved many lives

and millions of dollars. The seismologists and tide observers of the

network are proud of the fact that they have not misssed a warning or

given a false alarm during their 14 years of operation.

In that regard, we say we did not give a false alarm. We have called

alarms or warnings when we knew a tsunami was coming but the

wave may have been only a few feet in height. "We have no way
of predicting this.

Thus at times even though they evacuated waterfront areas, the

waves were just high enough to slap into the docks.

I think the reason for the loss of life this time was because the two
previous tsunamis did not generate large waves, and, as this was at

midnight, I feel that the people did not get out even though the

warning somided in these areas.

I have one other thing which I would like to show you gentlemen,
if I may. TMs is a travel-time chart. On tliis chart we have plotted

the location of the epicenter. When that earthquake occurred, it

sent seismic waves through the groimd and, as you can see, it took 12

minutes to Tucson, 15 minutes 10 seconds to Fairbanks, 13 minutes to

Honolulu, and so forth.

The minute these stations recorded an arrival of a major earth-

quake, a bell rang in their obseiwatories, the seismologists awakened
and innnediately scamied their seismogram and fomid out how far

this earthquake was from their actual location. They wired tliis

information to Honolulu. Honolulu knew that the earthquake was
say 6,000 miles from Fairbanks. They swing distance arcs on a globe
and the intereection of those arcs must be the epicenter or focal point
of the earthquake.
The next point is to determme whether or not this earthquake,

which occurred under the sea, was generating a tsimami. That is very
difficult. Nobody knows exactly why most of them do not generate
tsunamis and a few of them do. I have heard the reasoning that if

an earthquake occurs right where the water and land join, it would
create a tsmiami because all this pressure would be released into the
water.

On the other hand, if it is a mile down, it might not create a
tsmiami. That is just a theory.
Honolulu will immediately wire these different tide stations and

tell the observers to read their gages and note whether this long
period wave, whose period is anywhere between 15 minutes and a half
hour, has been recorded. They can tell how long it will take that
wave to travel between the epicenter and an individual station.

The minute they receive a positive report that is definite, they will

issue a warning.
The other day they put out the actual warning, not the advisory,

514 hours before the wave hit. I think they waited to be sure that
Tahiti still recorded a wave. "Wlien they found that there was a big
wave at Tahiti, they put out the warning.
The reason for checking this is that you do not want to put out

umiecessaiy warnings. If you do people will not get out of their
homes but will just brush them off.

Mr. Miller. Was there not a great deal of damage done in Tokyo?
Captain Earle. Yes, sir; there was. That wave traveled through

liere. I have noted articles that said the Japanese were not warned
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and yet, there was a note in the paper that admitted they had been
warned but, because they did not know that the wave did a lot

of damage in Honolulu, they did not take it too seriously. That, to

me, is a lot of hooey, because the Japanese have a very capable group
of seismologists in their comitry who study earthquakes. They had
complete warning and somebody muffed, in my estimation.

Furthermore, our military and CAA and Weather Bureau send
these notices to the islands. Certainly the military notified the mili-

taiy in Japan, because we have ships over there.

Mr. Miller. Mr. Bauer.
Mr. Bauer. Captain Earle. would you mind distinguishing for the

committee and the record the dili'erence between a catastrophe of this

type and the seiche that occurred with no warnmg at Lituya Bay
and created the loss of the three sliips ^

Captain Earle. Yes. You see, Lituya Bay was close to the focal

point of that eartliquake. In other words, the earthquake was in

southeast Alaska, thus there was no time for any warning.
Thei'e are various ideas on how that wave occurred. We know there

was a glacier and a huge cliff' at one end of that bay and we know
that many tliousand tons of material dropped into this small, narrow
bay. This probably created the seiche that surged down the bay
and swept those fishing ^^e^sels over the bar. This did not create a
tsunami or tidal wave. This wave was caused when a vast amount of
material dropped from the heights of the glacier into the bay.
Mr. Bauer. In other words, any warning method that you have

available must of necessity be somewhat remote from the epicenter?
Captain Earle. Absolutely, sir. There would be no warning of

this event because it did not create a tsunami. That was just a seiche
and it dissipated in the sea. Any earthquake in ocean areas could
create a tsmiami but few of them do. We cannot put out too many
warnings because it is crying "wolf." However, we have never
missed on a warning.
Mr. Miller. AVhat do you have in the Atlantic? Have you ever

had any tsunamis in the Atlantic? You have had some powerful
earthquakes over here.

Captain Earle. We have had powerful earthquakes years ago but,
as far as I know, there were no tsunamis in tlie Atlantic. Of course,
the one in Charleston. S.C., in the 1800's, was a major earthquake but
whetlier it was near enough to the coast to create any surge at sea, I
cannot answei?.

Mr. Miller. Do the Azores ever shake ?

Captain Earle. There are quite a few earthquakes in the Azores.
That is a seismic belt. However, the most active seismic belt in the
world is that rim of the Pacific and most tsunamis occur there.
Right from South America, you go through the State of California

to the Aleutians and Japan and on down through the East Indies. It
is a very active seism.ic zone.

Mr. Miller. This is the zone that is surrounded by a group of
volcanoes.

Captain Earle. Yes, sir. Of course, there is some connection. We
do not think there is a connection in this case but an earthqualve can
be started by volcanic action.

Mr. Miller. As far as you know, now, how was the comparison of
damage done at Hilo by this one and the one in 1946 ? I happened to
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be in Honolulu 2 days afte^^A'ard. We flew down and took a look at

Hilo. It was pretty well laid low.

Captain Earle. Well, the only thing I have on that—and we have
no direct report, Mr. Chairman—is that possibly it was as large. The
newspaper reports are the only thing I know. In 1952 a major
tsunami hit Hilo with no loss of life but there was damage on the

waterfront.
Mr. Miller. They still want to build right on the water.

Captain Earle. You see, gentlemen, this tsmiami is a pressure

wave just pushing forward. In deep water it may create a wave of

only a foot in height. Hilo is on a funnel-like trough so that, as this

pressure pushes, it pushes the water up this fmmel. The sloping
shelf and contour of the land make Hilo very vulnerable.

^Ir. Miller. Mr. Dorn ?

Mr. Dorn. I have no questions.

Mr. Miller. Mr.Pelly?
Mr. Pellt. You do not have any information as to the effect tliat

this particular wave had on southern California—for example. Long
Beach ? I know that there has been a sinking there and I have always
heard that a large wave might cause a lot of damage to our naval
installations there at Long Beach.

I wondered if they had anything like that.

Captain Earle. Xo, sir. I have seen reports that they did have
something like a 6-foot wave liit along the California coast as a result

of tliis earthquake. It was a seismic sea wave that hit through there
but I think it only broke the moorings of small boats and disrupted
things a little bit without causing appreciable damage.

Mr. Pellt. I am thinking of the flooding of a low area which is

protected, as I understand, by a dike. That could be quite serious.

Captain Earle. It could, sir, but I do not think the height of the
wave that hit there would be comparable to waves from some of the
major storms that came up the coast.

]Mr. Miller. "\\'ould the gentleman yield ?

Mr. Pellt. Yes.
Mr. ]MiLLER. Of course, if this tsunami came along at a high tide,

it would do a lot more damage than if it hit at a low tide. If it hit

at a low tide along that coast a 6-foot wave would not be very high
but the damage at a high tide would be much more.

Captain Earle. When you have your spring tides your water level

is so much higher that the force of a tsunami would push water fur-
ther inland. I guess you gentlemen are all acquainted with the wave
of 1916 which was over 100 feet in height and wiped out Scotch Cap
Light which was, I think, 86 feet above sea level. I think it occurred
at a high tide. Of course, the earthquake that generated that
tsunami occurred verv^ close to the area of the light.

Mr. ]\IiLLER. :Mr. Ciirtin ?

Mr. CuRTix. Thank you. Mr. Chairman.
Do these tidal waves always proceed at relatively the same speed,

or are they influenced by the severity of the earthquake?
Captain Earle. They always proceed at the same speed. How-

ever, the speed of a tidal wave is related to the depth of the water.
At gi^eat depths, it is 400 to 500 miles per hour. The chart which I
gave you, which is a travel time curve, is figured on the basis of depth
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because a wave proceeds at different speeds in different depths of

water.

Mr. CuRTix. That is all, Mr. Chairman.
Mr. Miller. "Wliat is the cost of maintaining the network?
Captain Earle. Sir, we get about $21,000 a year but, of course, we

absorb most of the cost in our seismic and magnetic station costs.

Specifically allotted for the seismic seawave warning system is

around $21,500 a year.

Mr. ISIiLLER. There are a lot of these stations. I assume the one at

Scripps would be maintained by the Scripps Institution ?

Captain Earle. That is correct, sir. At the stations in our mag-
netic and seismological nets, most of the cost of maintaining the

seismic seawave warning system is borne by the other functions.

Mr. Miller. Nearly every big university has a seismographic

center.

Captain Earle. That is right, and we depend on our own, and
particularly the seismographs at CalTech and the University of Cali-

fornia. Dr. Byerly and Dr. Press are very loyal in seeing that their

reports are forwarded immediately. Those are the ones we can de-

pend on in California.

Mr. Miller. Is that not true around the world ?

Captain Earle. The Japanese are very prompt in forwarding re-

ports from Tokyo Univei-sity. At other universities we have coopera-

tive arrangements. Of course, this does not affect the seismic seawave
warning system. We sometimes pay an assistant professor on a con-

tract up to $100 a month to tend tlie instrument, read the records, and
send us a report once a month. This is for our epicenter location

work.
In some universities we supply the instrumentation and they do

the rest, but some will not do it that way and we want better records.

Mr. ]\Iiller. Is there any progi^ess being made in predicting
earthquakes ?

Captain Earle. I would say at the present time, no. There are

all kinds of studies being made relative to strain gages which we put
in deep holes and various other things but it is all in the line of re-

search and I do not think they liave come up with anything that gives

us any hope of pi-edicting earthquakes as yet.

j\Ir. JSIiLLER. I remember that many yeai-s ago somebody came out
and make statements that the next major earthquake on the Pacific

coast would take place in the Los Angeles area and people down there

were up in arms because it affected some real estate deals and one
thing and another.

I guess maybe the next one Avas down in that part of the countr}-.

I come from Alameda County and we get our shaie of them.
Captain Earle. With regard to that point, in our office here, we

continually get letters from people who are predicting earthquakes.
Two of them are very persistent—one in this country, and one in
France who does it by astrology. We just file them away and pos-
sibly compare data when we have a major event.
Mr. Miller. Of course, you always have those people who say,

"This is eartliquake weather."
Captain Earle. That is right. I have heard that, too, sir.
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Mr. Miller. Then the rnmblin_o:s that precede them are spoken of.

I have been in a lot of eartliquakes and the greatest rumbling you get

is "when a chandelier starts to shake.

Thank you very much, Captain. I want to congratulate the Serv-

ice. I think this is one of the fields that has enhanced the great

reputation that the Coast and Geodetic Survey now has.

Captain Earle. I certainly appreciate the opportunity of speaking
before 3'ou, gentlemen, and telling you a little about these tilings.

Thank you very much, sir.

Mr. Miller. Dr. Fenner A. Chace, Curator of Marine Invertebrates,

Museum of Natural History at Smithsonian.
Doctor, we welcome you here.

I do not know that I can speak for my colleagues but I am always
amazed at the amomit of work that is done at the Smithsonian Institu-

tion. Tlien all of a sudden you come up with some new phases of

work that you do there and it makes me a little ashamed that I am
not more familiar with it and have not taken time to acquaint myself
with it. I am j tist speaking for myself.

STATEMENT OF DR. FENITER A. CHACE. JR., CURATOR OF MARINE
INVERTEBRATES. MUSEUM OF NATURAL HISTORY, SMITHSO-
NIAN INSTITUTION

Mr, Chace. Mr. Chairman and members of the committee, I feel

that I am not a very good witness for the Smithsonian. I have not
been al>le to contact many of our administration in the last fevr days.

Most of them seem to be away so that I am afraid I will have to speak
largely for myself rather than for the Smithsonian.
Mr. IMiller. We will be very happy to have you speak for yourself.

Mr. Chace. I have no statement. I will be glad to answer any
questions that any of you may have.

Mr. ]MiLLER. I will turn yoti over to Mr. Bauer because he speaks
your language. I know that I do not.

Mr. Chace. I realize that.

Mr. Bauer. Dr. Chace, yesterday we heard from some of the biolo-

gists—Professor Ray from the University of "Washington and Dr.
Galler—and we have heard, in response to various questions that have
been asked, the thinking that the tie-in with taxonomy and systematics
that you are so capable of doing, should be enlarged to perhaps con-
sider biological data obtained in the surveys of the sea with respect

to H.R. 10412 and its companion bills and also Mr. Felly's bill, H.R.
9361, and the companion bill on the data center.

What is your feeling? Shotild the Smithsonian Institution enlarge
its scope to get a closer marriage, we will say. between the collection

of biological remains and data that is evolved by study of biologj" in

the open ocean ?

Mr. Chace. I would like to speak as a biologist and not as a witness
for the Smithsonian.
Mr. Batjer. I realize that you cannot commit the Smithsonian.
Mr. Chace. Yes, sir, I think there is great need for more basic

knowledge in systematic biology in relation to oceanography and many
other fields of science and I do feel that the Smithsonian with its

facilities is the place to base those studies.
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Mr. Bauer. Now, it was mentioned yesterday in our hearings that

one of the difficulties with biological research is the fact that we do
not possess adequate platforms to study the various marine inverte-

brates and vertebrates in situ but must depend upon their being

brought back to a laboratory.

Now, do you feel, as a systematic biologist, that it would be of any
assistance to have ships constructed for biological research in the

ocean or the estuaries and be run on some sort of a national program
and made available, we shall say, for universities of the east coast

and the west coast and the central coast, and so on ? Would that kind
of a program be of any benefit ?

Mr. Chace. It is a subject I have thought about a little bit. I am
not a field man myself, so that my reaction may be a little biased. I

think that most of the collecting of marine organisms can be done
without participation by the specialist concerned; but, of course, a

g-reat deal can be added to our knowledge by knowing the colors of

these organisms and w^hat they look like when they come out of the

water. To a limited extent, I think it is desirable for the specialist

to go to sea and see some of these things alive.

Mr. Bauer. You certainly would say, I should think, that the

ecology would have to be studied at sea, would you not ?

Mr. Chace. Well. I w^as thinking particularly of deep water where
we at this moment can not go easily. Of course, a great deal of

ecological data can be gained from the collections in museums: as-

sociations, and so forth.

JSIr. Bauer. I realize, of course, that you cannot commit the Smith-
sonian. Would it be of any value to have a joint study looking to the

provision of adequate platforms for research for biology midertaken
by the Smithsonian and the National Science Foundation and come
up with recommendations as to a program of how universities could
be integrated into the picture—various State govemments, the various
people that are interested in estuarine studies, and so on ? Would that

be of any value?
Mr. Chace. It seems to me that the biological work that can be done

at sea gets into the experimental field to a considerable extent and I

do not think that the Smithsonian is competent to enter that field.

We have had very little experience in that field, and I think that it

could be more properly handled by some other agency or by private
institutions.

Mr. Bauer. I was thinking particularly of the fact that you do
operate something of that nature in Barro Colorado Island at the
moment.
Mr. Chace. That is right. That is a shore station.

Mr. Bauer. I was thinking that you are operators really when you
look at your Astrophysical Observatory and Barro Colorado Island.

In other words, you maintain facilities as well as a staff of able

scientists.

Mr. Chace. That is right.

Mr. Bauer. That is all, Mr. Chairman.
Mr. Mn.LER. Mr. Pelly?
Mr. Pelly. Dr. Chace, yesterday Dr. Dixy Lee Ray, testifying be-

fore this committee, indicated that we should do a little more for the

U.S. National Museum. She said she hated to bother the staff be-



OCEANOGRAPHY 189

cause they were so overtaxed with work and it was difficult for a

researcher to really get the information that was wanted.

Is there anything that we should do in order to increase appropria-

tions along that line, in your opinion ?

Mr. Chace. I would have to answer that as an individual again.

Mr. Pelly. Answer it pereonally, yes.

Mr. Chace. I think that you have done a great deal already. I

think that, of course, our great need at the moment is space. We can-

not do very much without it and I understand that we have a fairly

good chance of getting the wings on our present building now. If

we get those, we can move ahead. Without additional space, we are

pretty well stymied.

Mr. Pelly."^ I think that the membere of this committee are very

much interested in writing a report on legislation which will con-

tribute to science generally and that what you have said personally,

although not in behalf of the Smithsonian, can be very helpful when
we come up with some sort of what may be piecemeal legislation.

I appreciate that this is one opportunity that you will have when
the Bureau of the Budget or even the administration of the Smith-
sonian Institution does not have you under wraps. I tliink this is

your chance, if you can speak up now and tell us any way that we
can be helpful in writing legislation; that is what the committee

wants.
Mr. Chace. I do not think there is anything that I can add.

I do want to stress that we cannot produce miracles in a short time

and until we get the additional space we are pretty well stymied.

Mr. Pelly. When is that building supposed to be completed^
Mr. Chace. I do not know. Well, of course, we can prepare for the

expanded facilities in advance, but even so, we are going to have diffi-

culty in obtaining an adequate staff. Systematic marine biologists

are few and far between.
Mr. Pelly. Thank you.

Mr. Miller. Mr. Dingell ?

Mr. Dingell. Unfortunately, I did not have an opportunity to hear
all of your testimony, sir, but I was particularly interested in receiving

the answer to one question. You are familiar, of course, with H.R.
12018, and specifically, insofar as it would establish a data center?

Mr. Chace. Yes.

Mr. DixGELL. Do you feel it would be helpful to the data center

to have the Smithsonian Institution included therein as one of the

consultants and one of the participating Government agencies?

Mr. Chace. I have never been able to decide just how marine bio-

logical data is to be handled in a data center. I think that if it is

included we certainly could contribute, because we have a mass of raw
data.

Mr. Dingell. Then you do feel that it would be helpful to have the

Smithsonian included as one of the participating Government agen-

cies?

Mr. Chace. I think so.

Mr. Dingell. Do you think that it would be helpful to the Smith-
sonian to participate in something of this sort ?

Mr. Chace. I do not think so.

55944—60 13
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Mr. DiNGELL. Would you want to elucidate on that ?

Mr. Chace. Yes. I have thought about the possibility of machine
carding much of our data and I do not think it would be of any value
to us. At present we use typed reference cards in two files, syste-

matic and geographic. For our needs, that is adequate. To have to
feed cards into a machine every time we wanted our information
would slow up our activities.

Mr. DiNGELL. Thank you very much, Mr. Chairman.
Mr. Miller. A clearinghouse for marine biological data would be

highly desirable, w^ould it not ?

Mr. Ciiace. I think it would be for the other disciplines, yes.

Mr. Miller. For the other disciplines. The Smithsonian might
gain something from it, though. Any time that you have any gi-eat

amount of information available, you can always gain.
Mr. Ciiace. xVny cooperation is useful, yes.

Mr. Miller. I have no further questions.
Are there any further questions?
Thank you very much, Doctor. We appreciate your coming.
Mr. Chace. Thank you very much, Mr. Chairman.
Mr. Miller. Dr. W. M. Chapman of the American Tuna Boat Asso-

ciation.

We always welcome you, sir.

STATEMENT OF DR. W. M. CHAPMAN, THE RESOURCES COMMITTEE

Mr. Chapmax. Thank you, Mr. Chairman.
Mr. Miller. I know that Mr. Pelly and I were very happy to see

you go to Geneva.
Mr. CiiAPMAX. Thank you. We were very happy to see you there,

also, to give us a little added suport that we needed at the time.
Mr. ]\IiLLER. I do not know that it added quite enough because we

were not too successful

.

Mr. Chapman. We are not through with that problem just yet. We
will have it before us for the next several years.
Mr. Miller. I think that you are right, and I think that the fact

that ^Members of Congress did take time enough to go over there has
taught us that this is something that we just cannot take for granted
and Congress has to be much more conceriied about it.

In that respect, I think our visits over there were very worthwhile.
Mr. Chapman. That is correct. As I told you Members of Con-

gress who did show up at the Law of the Sea Conference in Geneva

—

we, in the fishing industry, in particular, were most grateful for you
taking off that period of time in the midst of your busy duties to do so,

because this matter of the jurisdiction which the coastal States have
over the fisheries in tlie adjacent high seas, tied in as it is with the ad-
jacent territorial sea and therefore with the great military as well as
mercantile interests which you have as your particular responsibility
here in this committee, is going to make it necessary for all of us to pay
much more attention to this subject in the years immediately before
us.

Mr. Pelly. ^fr. Chairman.
I think at this point I would just like to comment that the com-

munity of interest that all nations have in conservation certainly must
sometime, tlirough basic research, bring us together completely so that
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we can arrive at a satisfactory territorial sea ; but until Tve get more

in the way of research and common understanding-, I think it is going

to be very difficul t

.

Mr. Chapman. Quite so, and that is particularly pertinent to these

particular hearings ni two respects, sir : not only in respect of the prob-

lem of overfishing and conservation which must advance on the basis

of additional knowledge, but also on the basis of straight survey

oceanography.
If I may divert a little bit to comment on what came up in the Law of

the Sea Conference in its terminal days and aifected the voting mate-

rially, there was a position taken by Chile, Ecuador, and Peru, pri-

marily, which was based on their concept that the ocean adjacent to

their coast is a unique thing—that it requires to be treated uniquely

from the standpoint of jurisdiction. Their political decision which
was registered there by votes adverse to the United States was based

almost entirely on a lack of oceanographic knowledge in that area of

the world and this lack of knowledge there will, by a lack of having
decision at Geneva, affect materially your salmon and trawl operations

in the Gulf of Alaska, Bristol Bay, and the Bering Sea.

It is peculiar how these various problems around the world affecting

the law of the sea are all interwoven. A decision taken in one of them
will affect all of the rest of them also.

One of the things we are very much interested in in our area of the

world is pushing forward the oceanographic investigations along the

Chile-Ecuador-Peru area not because we anticipate making any money
out of the oceanographic results that will be forthcoming therefrom,
but in their application to the diplomatic efibrts of the United States

in respect of the law of the sea ; and this is just as important to us as if

they were showing us where to catch tuna.
]Mr. Pellt. If I might inject at this point. a\Ir. Chairman—I just

want to say that the fishing intei-ests of the Pacific Xorthwest agree

with you 100 percent in our area. We want to push basic research

and hope through that channel to achieve conservation and under-
standing and political unity.

Mr. Chapmax. Yes. I might mention for the committee's benefit,

one such project that is being carried forward now by the Bureau of
Commercial Fisheries at the joint request of all of the fishing indus-
tries of the Pacific coast from San Diego to Juneau. That is the

work being carried forward by Dr. Sette and his group at the Stan-
ford Laboratory of the Bureau of Commercial Fisheries which has as

its primary objective the analysis of two sorts of data—sea surface
temperatures and barometic pressures that have been accumulating
for many years by ship captains sending them in to the Weather
Bureau.
The work that has gone forward in that Laboratory so far is aimed

at providing a mechanism for predicting from the weather and sur-

face temperature records the success of fishing throughout the whole
of the eastern Pacific.

This illustrates very^ well the problem which the committee here is

up against.

The first lot of data that came to this Laboratory consisted of 5
million separate cards with information on them. I think this is one
of the places from which generated this desire by all hands involved
to have a national data center for oceanographic information because
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we had there on our hands so much data that it was impossible for a
human mind to comprehend it and get a grasp of it and yet in that
mass of data was the information wliich perhaps governed the suc-
cess of all of our fisheries on the Pacific coast.

Putting this information through the newly developed electrical

collating machines is bringing it into some degree of order now. And
from this is already proceeding very useful results which we are be-
ginning already to put into practice by informing our fishermen of
predictable changes in surface temperatures which will afi'ect their
ability to catch a load of tuna quicker and, therefore, more cheaply

;

but we are most anxious to have this work proceed more rapidly and
we have been petitioning the Bureau of Commercial Fisheries and
the Congress for more funds to boost up this Laboratory upon which
all of our other fisheries laboratories from Juneau to San Diego
depend for their results.

This is one example where what is called basic research appears
to have great economic as well as basic significance.

Mr. Miller. Before we leave entirely the law of the sea, the way I
look at it—heretofore the 3-mile limit was based on certain historic

principles and 40 years ago it was unthinkable that fishing vessels

should cross the Pacific, cross an ocean in the pursuit of fish. This
is not confined to the Pacific. I think the implications in the Atlantic
are just as great and as these new nations come into being, it will

become greater among the Asian-African bloc. So it is universal. It
was unthinkable that you would cross the ocean, and some of us are
never quite conscious of the fact that in this field like others, time
and distance has disappeared and we have to bring the law of the sea
into new perspective.

We have been a little slow, perhaps, in doing it and the particular
phase that you point up to me is bringing out, developing biological

data and the biology of the sea, and being; able to bring it on into an
international concept and we are merely in the beginning of it.

Perhaps a good many of us do not quite grasp its significance and
its importance, but if this committee can touch this off in Congrass,
I think we can take pride in saying that we were the first in Congress
to touch on this particular phase of it and we are making a contribu-
tion. And I am very happy to know that you recognize it.

Mr. Chapman. I fully agree with your remarks, sir, and I would
like to illustrate them with an example or two.
From your long acquaintance with the California fisheries, you

will realize that prior to the war we were not very far-ranging fisher-

men. We fished mostly the California coast and down along the

]\Iexican coast and to some degi-ee soutli of that.

The industiy at the present time in California operates vessels

steadily from southern British Columbia on the north in the Albacore
fishery in which your fishermen participate to northern Chile where,
I might say, your fishermen participate from time to time.

Mr. Pelly. You liave been shot at a few times, I know.
Mr. Chapman. We have been under great effort to prevent your

people from being shot at just like ourselves in the area.

Kow we operate down off northern Chile, I say, about 3,800 or

3,500 miles from San Diego. If you draw a 3,000-mile radius out

into the Pacific based on San Dieiro, you encompass the wliole of

the Marquesas to Tuamotu, and the Hawaiian Islands and, as a matter
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of fact, our vessels are quite able to range out that far and we hav©
be«n prevented from doing so heretofore by our dependence upon,

bait fishing which kept us within 200 or 300 miles of the shore.

Now, however, we are changing over to puree seining, which lib-

erates us from the coast, if you may use that tenn, and we are once
more taking a close look at the far reaches of the Pacific which are

within our mechanical range, if we can get them within our economic
range, which we think we might be able to do. You cannot go out
hunting for tuna generally on the ocean. You have to have a place

where tuna are going to aggregate in commercial volume in order

to cut down your cost of production where you can practically get the

tuna on the table at the price the housewife will pay.

Not only are we engaging in exploratory expeditions in this broad
area of the Pacific from time to time, but we have vessels at the

present time fishing along the coast of west Africa from Mauritania
on the north to Angola on the south.

One of our companies has exploration contracts with both the Gov-
ernment of Ghana and the Government of Nigeria. Another of our
companies is establishing a cold storage facility at Sierra Leone in

west Africa.

I say all of this to illustrate your point that the interests of our
area are becoming substantially global. We are no longer interested

primarily in our fishei-y relations with IMexico or the oceanogi-apliic

data directly off Mexico. We are interested in the subtropical, trop-

ical, and temperate oceans of the world and all of the political con-

nections that go with that.

This is so in other countries. This committee has had before it, of

course, the enonnous expansion that is taking place in the Russian
fisheries, which is bound to affect most of the fishery jurisdiction

problems in the world. They plan to increase the take of fish of all

nations on the high seas of the world by, let us say, 25 percent, witliin

the period of the next 7 or 8 yeai-s and they are proceeding very
efficiently and effectively in this program of doing so.

Sir, I had a very important statement to begin with and I have skip-

ped around through it a good deal already, so that, if I may pick out

some highlights from it and perhaps give for the record at a later

time a more comprehensive and consistent statement, I w^ould ap-

preciate it.

Mr. Miller. That would be fine, sir.

(The statement follows :)

Statement of W. M. Chapman. Director, the Resources Committee,
San Diego, Calif.

My name is W. M. Chapman. I am director of the Resources Committee with
offices at tlie American Tunaboat Association, 1 Tuna Lane. San Diego, Calif.

The Resources Committee is an organization whose primary purpose is to repre-

sent the common interests of canners, boatowners, and fishermen in the southern
California fishing industry in respect of the law of the sea, ocean research,
conservation, and like problems relating to the abundance and availability of
the ocean resources we harvest.
We principally harvest tuna. Tunas are preeminently creatures of the open

sea. Their eggs are extruded into the open sea and float freely in it prior to

hatching. The young drift freely in the open sea until large enough to control

their movements, and then spend the rest of their lives as pelagic migrants in

the open sea. The relationship of tuna to land masses, while important to us
fishermen, is casual to the tuna and is mainly related to the fact that the rub-
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bing of currents against sea mounts, islands, and tlie continents creates condi-

tions that result in increased production of tuna food.

The same sort of thing is found to a greater or less extent in the open sea a
thousand or more miles from shore at the interfaces between any two currents.

This produces turbulence, this turbulence results in greater production of food

tuna like, where there is food tuna aggregate, and where tuna aggregate we
fishermen try to be. Tuna are found in more or less commercial quantities in

all seas of the world where the temperature is right irregardless of distance

from land. This is generally from the thermocline to the surface in those seas

commonly called temperate, subtropical and tropical.

The consumption of tuna has been increasing very sharply in the United States
since the war, having tripled since 1947. Approximately the same thing has
been going on in the other two principal tuna markets of tlie world (Japan and
Europe). In the last few years tuna markets of consequential size have opened
up and expanded in perhaps 20 other countries around the world. There does
not appear at present any limit to this expansion on a worldwide basis. Large
stocks of tuna which are yet untapped or barely tapped by commercial fisheries

are known ; the worldwide need for more low-cost high-protein food is so well
known as to require no further elaboi-ation.

Thus the trend in the tuna fishery of the w-orld has been one of rapid expan-
sion since the war and this will likely be the trend for some years into the fu-
ture. The expansion of market has brought equivalent expansion in- fishing areas
both along the coast and on out to sea. From the experience of this expansion
the big, expensive, highly mechanized long-range vessel has developed to be
much the cheaper and more efficient in terms of cost per ton of production than
the smaller coastal boat, despite the large initial capital cost of the former.
This larger vessel has made distance from port or type of sea less important to
the tuna fishermen than it used to be ; fishing trips extending over several
months and ranging 10,000 miles or more are not unusual.
The Japanese, having had the economic advantage over us in the past 10

years, have expanded most rapidly both geographically and productionwise.
They now fish customarily in all suitable waters of the Pacific Ocean, Indian
Ocean, and Atlantic Ocean. Their tuna fishery in the mid-Atlantic is only 4
years old I)ut will produce about 85,000 tons of tuna this year. To illustrate

how little distance means to tuna fishermen any more, some Japanese fisherman
go to the Atlantic tuna grounds by crossing the Pacific from home and using
the Panama Canal ; others, with equal facility, go by way of Singapore, the
Indian Ocean and Cape of Good Hope, and they may deliver a load of tuna
in. Italy and return home by way of the Mediterranean and the Suez Canal,

fishing in the Indian Ocean on their return trip. The central Atlantic appears
to the modern tuna fishermen to be rather a small enclosed sea. Once the long

journey to get there is completed he moves back and forth across it in fishing with
not much less trouble than the small coastal boats in a big bay.

By reason of extreme Japanese competition in our own markets we American
tuna fishermen have been slowed and hampered in our similar geographic and
production expansion. Nevertheless, we <'ustomarily fish the eastern Pacific

Ocean from southern British Colombia to northern Chile, and in recent years

our vessels have engaged in exploratory trips to the Juan Fernandez, Society,

Tuomotu, Marquesas, Line. Phoenix, and Hawaiian Islands in the Pacific,

throughout the Caribbean, and across the Atlantic to the west coast of Africa

from Mauretania on the north to Angola on the south. Quite recent very

sharp technological advances in our fishing methods have so lowered our cost iier

ton of production that we are not at all sure but what our rate of geographic

and production expansion in the n-ext 10 years may not begin to approach that

which has been enjoyed by the Japanese tuna fishermen over the last 10 years.

These introductory comments have been made to illustrate that our interest in

the study of the ocean is as broad as the ocean and practically as broad as the

subject of oceanography. The whole trick in our business is to deliver tuna at

a price which the housewife will pay against competing protein foods and to

keep our cost of doing this with enough margin to pay our capital and operating

costs and leave a reasonable margin of profit to the boatowners and earnings

to the fishermen. More intensive study of the ocean mny w^ell contribute to

our ability to do this on an increasing scale by giving its the knowledge needed

to prevent us from overfishing any stocks of tuna we work (which would raise

our cost per ton of production), enable us to locate and catch a load of tuna

quicker (which would cut our cost per ton of production), and prevent foreign

governments from harassing our vessels while normally plying their trade on

the high seas (which would raise our cost per ton of production).
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If you think that our view on ocean researcli is too doIUir conscious we can
only reply that tliis is our place in the scheme of things. Millions of tons of the
fin-est protein food goes to waste each year in this protein hungry world by die-

ing, decaying, and returning to the food cycle of the sea uuharvested and unused
by man. It is the function of the commercial tisherman to get that food from
the ocean onto the consumer's plate. This has to be done at a price the consumer
will pay. It is a highly competitive, and a high-risk business. Thus the dis-

tant water commercial fisherman bends his every thought to costs. Ocean studies

have the possibility of reducing his cost: if they do he can perform his function
more fully and more efficiently. Therefore the commercial tisherman looks at

ocean research from the standpoint of how it will reduce his costs most effectively

and quickly.
CONSEKVATIOX AXD OVERFISHING

The general laws of population dynamics which govern and define conserva-
tion and overfishing have lieen worked out over the past 50 years. They are
well known. In fact they were agreed upon by 82 nations at the First Geneva
Conference on the Law of the Sea in 19.1S and incorporated l)y them as the
base of the Convention on High Seas Fishing and the Conservation of the
Living Resources of the Sea. Advice and consent to the ratification of this
treaty by the U.S. Government wa.s given by the U.S. Senate this session of the
Congress. It will provide the international charter for the management of the
high seas fisheries of the world for our generation.

Generally speaking a stock of fish in the ocean is most abundant, and the
average size of the individuals in it is largest, in a state of nature before any
fishery .starts upon it. Also it is at its most wastefiil level then be<'ause none
of it is being used by man. Natural mortality is killing off enough of the stock
each year to keep its level in balance with the rest of the living environment
a.ssociated with it. This natural mortality returns the excess po])ulation to

the food chain of the ocean in which it circulates ad infinitum without serving
any purpose for mankind.
As the fi.shery on this stock of fish begins two key things begin to happen

:

(a) The total abundance of fish in the stock begins to decrease; and (h) the
average size of the individual fish in it decreases (because the average age of
fish in the stock is decreasing). The third thing that is happening at the same
time is that the .stock of fish is becoming useful to mankind and the useful
productivity of the stock increases as its abundance and average individual
fish size decreases. One of the ])rincipal reasons for this is that .some of the
fish the fishery takes would have died naturally and l)een lost had they not
been caught. Also the lowered abundance of the population makes more food
left for the rest, which enhances their chance of survival and also it lessens
the natural losses to predators, etc. The net effect of thi.s is that as the fishery
takes more fish from the stock, the stock continually increases its useful pro-
ductivity, and also its resiliency to natural factors.

The relationship,s described above work only up to a certain point. Beyond
this point the fishing mortality plus the remaining natural mortality begins to

exceed the total productivity of the stock. At this point, and beyond it. the
more the stock is fished the more the abundance continues to fall ))ut so does
the useful product, or catch. Thus the more you fish lieyond this point of
maximum .sustainable jtroductivity the less your catch comes to, the more your
cost per ton of fishing increases, and the profit of the enterjn-ise rapidly fades.

This is the point at which the nations are agreed that restrictive regulations
shall be placed upon the fishery for that stock of fish—the point at which the
stock of fish is producing its maximum sustainable annual crop of food or other
product useful to man. It is the ta.«;k of the marine fishery scientist to deter-
mine this point and for the conservationist to frame regulations which will

prevent the fishery from exceeding that level of intensity.

All of this sounds straight forward and simple, but it is anything but that.

To begin with there is no direct way of telling how many iiulividual fish are
in the stock of fish, like there is of counting cows in a pasture. The albacore
tuna of the North Pacific (for instance) migrate widely and iterhaps regularly
across the entirety of that ocean. Albacore that are tagged off Mexico and
southern California are caught off southern .Tapan. Other albacore that are
tagged north of Hawaii are recaught both off southern .Tai)an and southern Cali-
fornia. They are impossible to count: the pasture is too large.
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yiucp yoii cannot count the stock under your charge you have to estimate
the count by indirection. One of the most useful tools to do this with is to tag
a population of a certain size, turn those loose in the area and see what i)er-

centage <tf these get caught by the fishery. Another way is to compare the
percentage of each year class present in the population. This will give an esti-
mate of the total mortality. This will be related to both the fishery mortality
and the natural mortality in a manner which you have to discover by other
means. Another way is to assume that the catch per unit of effort bears a con-
stant relationship to the size of the population, then by keeping track of the
amount of fishing effort being used you can calculate the changes in the
relative abundance of the fish stock and relate this to the amount of fishing effort
and determine when the fishing is exceeding the point of maximum sustainable
yield.

The trouble with all of these indirect methods of determining the size of
your fish stock and the effect of the fishery upon it is that they are dependent
upon a mathematical treatment of data derived from fish catches. The fish catch
is dependent, however, on two different factors (leaving aside the skill of the
fisherman and hoping that this is taken care of by averaging all the fishermen
together). These two factors are the actual abundance of the fish in the stock
and the availability of those fish to the fisherman.

in some kinds of fish, like the I'acific halibut, the availability factor does
not change sharply from year to year and the scientist and conservationist is

a lucky fellow. He can predict and regulate with some precision. In the tropi-

cal tunas, and a good many other kinds of fish, however, slight changes in the
ocean currents, surface temperatures, etc. cause wide seasonal and yearly dif-

ferences in the availability of fish to the fisherman that may be quite indei)endent
from the actual abundance of the fish in the stock. The scientist has to measure
this factor too and be able to evaluate it in his abundance calculations. To
do this he must become an oceanographer as well as a biologist.

This, incidentally, was the very way Dr. Schaefer, Director of the Inter-
American Tropical Tuna Commission, who testified before you last week became
such an eminent oceanographer. He and his staff are hired to find out the rela-
tion between our fishery and the stocks of yellowfin and skipjack tuna we fish,

to determine these points of maximum sustainable catch, and see that we do
not exceed that in our fishing. Very early in the game he found that availability
related to changes in ocean climate was such a large factor in the catch rate for
tropical tunas by the methods we used that he had to put in as much effort
and time in evaluating what the ocean was doing as he did in evaluating changes
in the fish abundance and the fishing activity.

All of this applies only to a homogeneous stock. Fish (as well as other
animals and plants) have a tendency to break up into separate interbreeding
stocks which inhabit adjacent geographic areas but do not mix much with each
other. Each of these stocks present a separate problem of the kind noted above.
As an example the Pacific halibut north and west of Cape Spencer, Alaska, mix
very sparsely, if at all, with those south of that point along the coast of south-
east Ala.ska, British Columbia, Washington, and Oregon. Yet the same fleets

of fishing vessels fish both of these areas. It would do no good to regulate in
one of these areas alone because the fleet would just shift to the other area and
overfish the other quite independent stock.
The difi'erentiatiou of these separate stocks within a fishery is never easy,

has always taken a number of years to accomplish, and to the great discourage-
ment of the scientists a sharp change in ocean climate for a few years may cause
the stocks to intermingle for that period of years in a most confusing manner,
and then separate out again in a subsequent climate cycle.

This highly oversimplified picture of the task of the fishery scientist and con-
servationist in the ocean fisheries has described the veiy simplest case, where
the fishery operates on a single species of fish (or nearly so). Such cases
are the menhaden fishery of the east and gulf coasts the halibut fishery of
the northeast Pacific, or the pilchard fishery of South Africa. Unfortunately,
however, many very important marine fisheries depend upon catching several
species of fish at the same time in a mixed fishery.
Our fisliery for tropical tunas is the simplest example of this sort of mixed

fishery. We fish for yellowfin tuna and for skipjack tuna and for a number
of years they were aliout equally important in our catches. Individual boat-
loads composed roughly half and half of the two species were more common
than not ( wc catch a third species occasionally, too. the liig-eye tuna but this
is not sufficiently abundant in our fishing to be a problem to Dr. Schaefer). It
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did not take Dr. Schaefer and his staff very long in ttiis research to find out
that the yellowfin and skipjack stocks were reacting in quite different ways to

our fishery.

Tlie yellowfin tended, in the size classes we caught, to school at the surface
in some loose relationship with land masses either around islands, near sea
mounts, or adjacent to the continent where upwelled water occurred. They
tended to migrate north and south along the continents seasonally in a fairly

regular manner. When they had been in our fishery for 2 or 3 years they settle

down out of the upper layers of the ocean to just above the thermocline where
they spent the rest of their years and were available for catch no longer by
the bait boats that we used but by long lines like the Japanese used. Most
importantly he had a long enough historical record of total catches and fishing
effort to be able to plot with some assurance the affect of the fishery upon the
abundance of the yellowfin stocks. He was able to demonstrate with some
confidence that we were not overfishing yellowfin, had not been overfishing them,
and even more important he was able to hazard a shrewd guess at the level of
fishing intensity we could reach in the future without overfishing these stocks.

With skipjack he found each of these factors, as well as others, to be different
from yellowfin. Skipjack tended to be the more open ocean fish with less ten-
dency to congregate in relationship to land masses. They appeared to migrate
to the fishery along the coast from the open Pacific to the west. They stayed in

the area of our fishery for about 2 years also, mostly as juveniles, but moved in

and oft" shore rather than up and down the coast. When as adults they disap-
peared from our fishery they did not settle down in the ocean to the thenuocliue
where they could be caught by long lines. They just disappeared to the west-
ward out into the open Pacific and were traced from this time on mostly by their
numerous eggs and larvae that are to be found widely in the surface waters of
the tropics at most seasons. Schaefer had as long a .series of historical data
for skipjack as for yellowfin catches emanating from the catch records of the
same identical vessels. The catch per unit of effort for skipjack, hov.ever, did
not change in any determinable way over this period of years although the catch
had increoserl as it had for yellowfin. From this it could be said only that the
stock of skipjack was so large in relation to the catch that the factor of natural
variability was so much larger than the effect of the fishery on the abundance of
the fish stock that it quite masked it.

Thus Schaefer with a two-species fishery had one species that would require
regulation if the fishing intensity increased by about 50 percent and the other
species was so abundant in relation to the amount being caught thnt he had not
even any tentative guidelines as to how big catches it would stand. While it

caused the financial ruin of many fishermen, the economic recession we had was a

godsend to Schaefer and his staff. It gave them 10 years time to determine
these factors before our fishery again began to expand.
There are other fisheries that are much more comi)lic.ited than this, such as the

trawl fisheries of the Pacific Xorthwest. of the New England area, and of the
North Sea, which may have one or more principal species in them and several to

a dozen or more quite important species, each of which react as differently to the
fishery and the ocean climate as our yellowfin and skipiack do in our fishery. Tlie

scientific and conseiwation problems in such mixed fisheries become incredibly
complpx.
There are other important fisheries to which these rules and theories simply

do not ouite apply. An example is the shrimp fisheries of the South Atlantic
States and the Oulf of ^Mexico. The principal species only live for about Li
months and can he considered annuals like a field of wheat. Also like a field of
wheat what is left over and above that needed for seed at the end of the year
simply dies and goes to waste. Here the problem of the ocean scientist and the
conservntionist is to determine the rate of growth and rate of mortality over the
shrvrt life span to see at what point in the rapid growth curve the maximum
weisrht of shrimp is available for the harvest.
Another class of fish problcTn is illustrate'^ bv the enormous fisheries for the

herring, auf^how. sardine. Dilchnrd. and similnr fishf's where long range cycMc
chances in the climate of the ocean appear to have such enormous effects on the
survival of sucr-essive year classes s^s to quite mask the effect of even nriite

huge fisheries upon the abundance of the stocks. Where the fish stock is so larsre

as to not be affected bv the fisherv for a decade or two or three, subtle changes
in the ocean climate which are nnf yet well understood althouerh they have been
studied elaborately for a long while, may so reduce the abundance of the stock
of fish that after a few years it will hardly support a commercial fishery of
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any sort for a decade, or two, or three. In the herring fishery of the Nor-
wegian Sea (for instance), one of the most productive fisheries in the world,
statistics are avail:il)le .noin^ baclv to the 13th century illustrating that such
long cyclic fluctuations have happened repeatedly and with some degree of regu-
larity in that fishery.

This discourse has in every point vastly oversimplified the difficulty of solv-
ing the problems faced by the ocean fishery scientist and conservationist in the
fisheries of the high seas, and even such an oversimplified discussion may lead
you to believe that the problems are so complicated as to be incapable of solution.
And yet they must be solved, for amity among the family of nations depends

upon their solution in a very real sense. Wars between tlie nations have been
started over the yield of the marine fisheries in the past. Examples are the
"herring" wars between the Dutch and English in the late Middle Ages.
American colonial participation in the French-Indian wars drew New England
support from the New England desire to establish themselves closer to the bank
fisheries of the Nova Scotia coast.

It is hardly conceivable that war between nations could be started over the
yield of sea fisheries today and yet this is one of the most active sources of
discord among nations all around the world now, and this seems likely to in-
crease as time goes forward.
One of the strongest strains in the NATO relationships has been the con-

troversy that has raged for years between Iceland and England over the fisheries
of the Icelandic Continental Shelf. A primary strain among our allies in the
Far East is the apparently irreconcilable controversy over fisheries between
Japan and Korea. In the Mediterranean area our allies Greece and Turkey
quarrel continually over the fisheries of the eastern Aegean and northeast Medi-
terranean. In the Adriatic Sea the scpxabble over fisheries is a principal factor
in keeping the diplc^matic relations between Yugoslavia and Italy strained. In
the Indian Ocean Ceylon and India have important high seas fishery rights in
dispute. In southeast Asia our allies Thailand and Cambodia (piarrel over the
yield of the sea fisheries.

The adverse effects of fishery disputes upon the diplomatic relations of the
United States is not confined to keeping peace among its allies, although I

have only touched lightly upon these problems in the paragraph above. We
have fishery diplomatic troubles of a serious nature of our own with Canada,
with Mexico, with Chile, Ecuador and Peru, and with Japan.

All of these problems are intensifying by the months as the sea fisheries of
the world are being expanded rapidly by the old fishing nations, and are being
entered b.v one after another of the nations which never had a high sea fishery
before. This is going on with great rapidity. Ten years ago Peru was not
considered to be a fishing country. Today its fish catch is among the top five

of the countries in the world. In that 10 years the fishery of Panama has come
from nothing to being f>ne of that country's principal sources of exports. In that
10-year period the yield of the tuna fisheries of the world has approximately
doubled.
The magnitude of these great changes that are going forward in the high seas

fisheries of the world is epitomized by the enormous expansion being made in the
fisheries of Russia. Russia has already become either the second or third largest
fish producer in the world. Her plans for the next 7 years envision her in-

creasing the total fish production of the high seas of the world by 20 to 25 percent
by her own efforts, and there is no reason to expect that she will not reach that
goal. She is already conceded 20 i>ercent of the Antarctic whale fishery. Her
vessels have become important factors in the North Sea, Norwegian Sea, and
Iceland fisheries. She has 200 big trawlers at work off the Grand Banks and in
that vicinity. Her fleets now fish off Liberia, Ghana, and Nigeria in West
Africa. A Russian gill netter trying the menhaden fishery recently off loaded
a sick seaman for medical care at one of our eastern ports. Her trawling fleets
are working off the coast of Alaska in eastern Bering Sea and her exploratory
vessels have been seen in the Gulf of Alaska. Her tuna fishermen have been
seen in tlie Trust Territories of the western tropical I'aciflc.

The upshot of all of these expansions in tlie high seas fisheries of the world is

that one after another of these fisheries is going to liecome "mature." as we
call fisheries that have reached the point of maximum sustainable yield. When
this happens another problem arises. How is the quota which can be produced
from each of these mature fisheries annually going to be divided among the
fishermen not only who fish them now, but of those hungry nations who will
want to fish them in the future? The resources of the high seas are not like
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those of the land. They do not belong to anyone or to any country. They are the
common property of all mankind. The only property rule which applies is that

they belong to him who first reduces them to his possession.

The nations of the world have earnestly tried for 1.3 years to reach some gen-

eral worldwide settlement of this problem. The International Law Commission
has devoted a major part of seven of its annual sessions to this proljlem since

1947. The General Assembly of the United Nations has debated and considered
it at several .sessions during that time. It has been from time to time a major
topic in meetings of NATO, which is supposed to be primarily an organization

for mutual defense. It has long been a topic for discussion in the Organization
of American States. A 4.5 nation conference under United Nations auspices was
held on the subject in Rome in 1955 ; an 82 nation conference considered it in

Geneva in 1958; an 88 nation conference considered it fruitlessly in Geneva in

1960.
The inevitable conclusion to be reached from these broad, very active and in-

tensive international diplomatic efforts is that there is no general conclusion
to this problem that can be reached by the international community at this time.

The problem is composed of two parts: (1) Shall the living resources of the
sea be protected from overfishing so that each of them can produce its maximum
sustainable harvest each year into the future, and (2) how shall this be done?
The first part of this problem was settled at the Rome Conference and con-

firmed at the First Geneva Conference. All nations wei'e able to agree on the
necessity and desirability for conservation, define it, and accept responsibility to

see that their fishermen did not overfish these resources. A very good mecha-
nism for in-suring what should be done was adopted by a big majority at the First
Geneva Conference.
The second part of the problem, how should the fish be divided among the

nations, proved incapable of solution. This failed primarily because of ignorance.
The fishing countries did not know enough about the ocean and the fish, and
the relationship between the two and the fishing effort to give any broad assur-

ance to the nonfishing countries that they knew how to frame proper conserva-
tion regulations, except in a few instances, such as our tuna fishery, the Pacific

halibut, etc. Given this state of knowledge, the nonfishing countries in order
to protect their joint ownership interests in the high seas resources wished to

be able to extend their jurisdiction unilaterally out over the fisheries in the
adjacent high seas at their will. Their contention was that only they could
insure the protection of the fish resources from the rapacity of the foreign
fishermen.
The fishing nations could not accept this solution on these main grounds

:

(a) They needed the fish, too, to feetl their populations and to protect their
economies. Good examples of this among small countries were Greece, Portugal,
Belgium, and the Netherlands. Good examples among big industrial nations
were Japan. Englan-rl. and Russia (for Russia has adamantly been against any
controls by the coastal state over fisheries more than 12 miles from its coast
except those necessary for conservation and jointly developed and agreed to
by the fishing country and the coastal state).

(h) Granting preferential controls over high seas fi.sheries to the coastal state
would .give no assuran-ce of proper conservation and might tend to defeat that
objective because, by and large, what have come to l>e known as the coastal
states have little or no scientific establislnnents comjietent to ferret out the
facts required to undertake adequate conservation regulations in high seas
fi.sheries. Good examples of this are the emergent nations of Africa, the new
nations of southeast Asia, and almost all of the older nations of Latin America.

(c) For the coastal state to have the right to block off foreign fishermen from
high seas resources that were not fully fished would merely increase the wastage
of ocean resources and decrease the supply of protein food in the world.

(d) The principal problem in increasing the flow of food from the ocean up
to this time at any rate has not been the prevention of overfishing, but decreas-
ing the cost per ton of production Cas noted below) so that consumers could
afford to buy the product. Splitting up the ocean into spheres of influence or
ownership by the nations would simply increase the cost of fish production by
the most efficient producers, the large distant water vessels.

( r) As nofefl bfinw-, there seems to be no possibilitv of agreeing on a system
of ownership of high se-is resouvr-ps thnt does no involve ownership of fho n<^oan.

and this v.-ould «o intf>rfpre with the free use of the sen bv vessels of all kind
as to be nuite inconsistent with the best interests of mankind or of even a simple
majority of nations.
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(/) There seems to he no fjeneral rule that can he adopted hy the nations for

the division of the resources of the sea on economic grounds because the eco-

nomic needs and the economic systems of the several nations, and the gi*oups

of nations, at this time so diverse and distinctive that no agreeable common
ground can be found.

Thu«s conservation of the living resources of the sea is a problem that can
affect the ability of the resource to produce at its maximum sustainable level and
that can and does bring discord among the nations. It can be solved only

through scientitic investigation. The research is expensive in terms of money,
equipment, and highly trained personnel. Nevertheless 30-odd years of ex-

perience with International Fisheries Connnissions properly staffed and funded
shovi' that these problems can be worked out one by one on the basis of research

even though they cannot be solved in a general fashion by voting of a large

group of sovereign nations.

What is needed is money for the research.

DECRE.VSINO COSTS OF P[t()l)rCTIO.\

The world ocean is full of living resources which are going to waste for lack
of harvesting. Enormous resources are untapped. For instance one of the main
resources of our Pacific coast waters is hake, which is not fished steadily at all.

One of the main resources of the North Atlantic is the ocean redtish, and this is

4sparsel.v fished.

I'rior to the war it was generally stated that the main high seas resources
were iu the Northern Hemisphere and that the tropical seas were mostly barren.
Events of the past li> years show this to have been ignorance compounded
by economic difficulties. >Since then the great fisheries of South Africa have de-

veloped and the enormousl.v expanded tuna fisheries of the tropical seas have
only been exposing to view additional untapped food resoux'ces in those seas. In
the brief period of 4 years the anchf)vy fisliery of I'eru has expanded from an
annual production of practically nothing to over 2 million tons with a reason-

able prediction that it can be doubled again without <langer to tiie stock. South-
east Asia pre.seiits the classical example of people starving in the midst of plenty.

The crowding populations of human rice and fish eaters go hungry surrounded
by seas that pullulate with the fish they want and need.

While there are a lot of complex reasons why this is so the primary one is

economic. If there are a group of consumers ashore who will eat fish (and a
large shai'e of the world's popiilation are fisheaters by preference), and the
ocean is full of fish, the i>robleni is to get the fish out of the ocean at a cost

that will put the product on a consumer's plate at a price he will and can pa.v

and leave the fisherman enough pay .so that he can buy the boat and e(iuipment
he needs and make better wages going to sea than he can b,v staying asliore.

Hardly any man is fool enough to take the punishment of the sea life if he can
make as good a living at liome ashore witli his family.

The picture of the small fisherman in a southwe.ster going to sea in his dory
waving goodby to his family standing at the door of their shack on the beach
has become as old fashioned and outdated as the picture of a dirt farmer
scratching his field with a steel tipped wood pole drawn by oxen. There are
still millions of such dirt farmers in the world but each one of them does not
produce much more food in a year than his famil.v can eat. The big food pro-

ducer is tlie farmer with the barn full of expensive machiner.v and three or four
hired hands who are mf)re mechanics than they are farmers. The reason for

this revolution in land food production was the enormoiis expenditures for agri-

cultural research in this century. Where this research has thrived and its re-

sults been applied food production has soared much faster than population

and there is plenty; where this has not happened there is poverty, .squalor and
famine.

In the ocean fisheries the same thing is going forward but more slowly be-

cause the research base has not Iteen built. But even now. although there are

still millions of dory and canoe fishermen in the world, who, like the dirt farmers,

can .scarcely feed their own families liy their effort.s, the big food producei'S

of the sea. are the skippers whose vessels cost half a million to a million and
a half apiece, who have modern electronic navigational and fish locating de-

vices, whose powerphmts are modern and efficient, and who can follow the fish

rather than wait for them to come to him. These are the men who produce in

volume at the cheapest cost per ton of product, and by doing .so lower man-
kind's food bill.
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These modem fishermen must be businessmen as well as seamen and to run
their business their capital equipment must be harvesting fish every day. It

cannot lay in harbor for weeks waiting for the weather to moderate; it can-
not wait in the bay for the run of fish to come to it ; it cannot scout the far

reaches of the o^^ean for days or weeks looking for concentrations of fish. The
skipper must know the place to which to run where he can load up his vessel

the quickest, get back to port fastest, and repeat the process again with assur-

ance. His cost per day goes on whether he is catching fish or not : these are so

high that he must keep catcliing.

Fisli are not spread evenly over the ocean. They concentrate in certain places

at certain times, whether for food, to propagate, or to migrate between spawn-
ing and feeding places (which may be some hundred or thousands of miles
apart). By and large these congregations, both as to place and time, are gov-

erned by the changing internal climate of the ocean and this in turn is related

to the changing climate of the atmosphere above it.

If you would put the corn farmer of Iowa in the same ijlace as the tuna
fisherman of San Diego, his corn crop would ripen at one time in Alberta, at

another time in Louisiana and at quite another time in northern Brazil. The
appearance of the com crop in these places would not only rot-ate am<jng them
.seasonally but change from year to year in unfathomed ways. We have had the

experience of having ,$10 million worth of tuna vessels churning the seas ofC

I'eru for a month fruitlessly awaiting the expected tuna crop that, it turned out,

was showing up a thousand miles to the north.

Prior to the war we had a most generalized picture of the Pacific Ocean's cir-

culation which was not much changed from that developed in the sailing boat

days of the last century. There was a big clockwise movement of water in the

North Pacific, an equally (and opposed) counterclockwise current in the South
Pacific, both of which flowed easterly in the upper temperate zone, and westerly

in the lower tropical zone. In between them, above the equator was a strong

easterly flowing, narrower eciuatorial current.

Through the Ofiiee of Naval Research the Navy expanded its ocean research

activities sharply in the itostwar period, utilizing for this purpose in our area

the Scripps Institution of Oceanography of the University of California (and

latterly other organizations). We tuna people got on the bandwagon in and
about 1950 by seeking the establishment of the Pacific Ocean fishery investiga-

tions of the Bureau of Commercial Fisheries centered on Honolulu, and the

Inter American Tropical Tuna Commi-ssion centered on the eastern tropical and
subtropical Pacific. Just previous to this we Califoruians had got established

the California cooperative oceanic fisheries investigations centered on the sar-

dine fishery of our temperate water latitudes ; and a little later the salmop
people instigated large ocean research activities in the North Pacific centered

on the Asiatic and North American salmon runs.

By 1953 already we had a very unusual year in our tuna fishery off Peru and
Ecuador. In that area of the world this condition occurred with enough regu-

larity that it had been given a name. It was an "El Nino" year. But at the
same time the POFI research boats working south across the equator found that

the normally strong equatorial current had almost stoppefl flowing. Off Cali-

fornia there was unusually dry weather, the ocean had warmed, and sardine
production had gone from bad to worse. The year class of salmon that went to

sea that year did not return to these northern streams 3 years later in the abun-
dance that was expected from past history. The rather newly discovered jet

stream of the high atmosphere layers, that Pan-American Airways was trying

to learn to ride from Tokyo to Honolulu, disappeared for awhile.
From this assorted information the su.spicion existed that the variations in

ocean climate and circulation of the whole North Pacific and adjacent South
Pacific were different aspects of one interdigitating whole and that all of the
fisheries of the eastern Pacific were affected simultaneously by these changes.

To investigate these things the Bureau of Commercial Fisheries established its

Stanford Laboratory under Dr. Sette, who had been Chief at POFI in Honolulu.
Dr. Sette had only two sets of oceanwide data with which to work. These

were the sea-surface temperatures and barometric pressures which cooperative
ships at sea had been furnishing the Weather Bureau over the years. While the
data were only of two sorts their quantity was staggering. The first shipment
from the Weather Bureau consisted of 5 million separate observations. This
has been followed by other shipments of a million or so observations. The task
of making anything out of this welter of data 10 years ago would have been
superhuman. Even today with the so-called electronic "brains" the ta.sk of



202 OCEANOGRAPHY

getting these data edited, programed for the machine, and put into shape to
study has been formidable and time consuming.
This program liad liardly gotten underway, liowever, before it began to pro-

foundly affect tlie design and practice of fishery oceanography on this coast.
These numeroas data proved conclusively that ^A'hat this science needefl was
time-space data : that is continuous or rei)eated observations of what was
going on at one point in tlie ocean repeated simultaneously at numerous key
points in the ocean.
This sort of thing could not be done from research boats at sea. In the

first place getting enough data to be intelligible by thi.s means would be pro-
hibitively expensive. In the second place the research boat could not take
observations at the same time at widely separated points in the ocean. During
the time it took to stream from one point to another the mobile, flowing, ever-
changing ocean was different. Tide gage stations and thermographs at i)oints

along shore were fine source.s of such time series data, but there was so much
u[)welling along shore, and other parochial changes created by the friction of
the ocean against tlip land, that the shore station didn't measure very well
what was happening 20 miles (or 200 miles) at sea.

Accordingly, development was started on moored buoys that could be anchored
far at sea in 2,.")(M) fathf)ms of water and which would automatically and con-
tinually record a variety of oceanogra])hic mea.surements, be reasonalble in cost,

and capable of being recovered, monitored, or read at monthly or 6-month
intervals.

Such moored buoys have not had all the Inigs worked out of them yet, but
production models are obviously not too far away. This prospei^'t has terrified

the oceanographers almost more than the absence of data. When a dozen re-

search ships bring in more data from the sea than can be assimilated in a year
or two what will happen when 50 of the.se moored monsters begin turning out
hourly readings of temperatures at 5 depths around the clock, 3().5 days a year,

besides such other parameters as salinity, current, wind pressure, wind velocity,

etc. ?

It was the prospect of tliis in the near future which led to the oceanographer's
requesting a national "memory" bank for oceanographic data of this sort, into

which all such data can he fed automatically as it arrives, and from which an
individual scientist can obtain a "read-out" of all data available on the point

he is investigating and that he can, in turn, program through his electronic

machines and manipiilate so as to wring information out of tliem.

While this all may sound as if it is a goori distance away from tuna fishing

it is not. Sette had hardly gotten set up with his first 5 million cards before

his successor at POFI, Murphy, who had been given the job of investigating the

wliereabouts of alba core tuna in tlie Xorth Pacific after they left the sea.sonal

fishing grounds, conceived the idea of doing this by comparing the geographic

appearance of albacore as found by sightings and catches with sea siirface tem-

peratures. He began doing this by taking the daily observations for the whole
north Pacific off the Weather Bureau's pipeline in Honolulu and plotting them
Tip into monthly charts of Lsotherms.

This was, as far as he was concerned, simply a research tool and he was not

too particular about how fast he got his niionthly charts compiled but, as lia-s be-

come ciistomary in Pacific Ocean research, when he did get a chart completed he

sent copies of it arcmnd to all his <-olleagues. Vei-y (juickly two things became

plain: (1) The ocean surface temperature had a i>iittern to it which was related

to the appearance and aggregation of albacore. and (2) this (n-ean temperature

pattern changed slowly so that one could predict reasonaltly well from the pattern

of last numth's isotherms, what their pattern would be next month, or even

the month after, and thus have another tool with which to locate fish.

This research tool looked to have useful coiniotations for us fishermen. In the

meantime other researchers had ascertained that al)ont 90 i>ercent of all alba-

core catches were made where the sea surface temperatureis were between .~8'

and 60° F., with the median at 62° at the beginniTig of the season and slojnng

off to nearer .">H^ at the end of the season. I may .say that similar studies in-

dicate sn^all skii>.iack catches in waters warmer tlian 83° F. and the same for

yellowfin in waters warmer than 8.1° F.

Accordingly, we industry people asked the Bureau of Commercial Fisheries to

develop this research tool into a fishing tool. Starting at the first of this year, its

San Die^o I.aboratory began publishing these surface temperature charts for

the northeast Pacific at each month end and distributing them to the trade.

Now, additionally, they are publishing 2-week charts covering the albacore
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grouDds. albacore fishermen are using them, and albacore are appearing in the
fishery on the proper isotherm.
Without belaboring this sea surface temi^erature thing too much I only wish to

point out some timing. Tlie Tuna Commission and POFI got underway in 1950

;

by 1953 it was noted that phenomena in the Xorth Pacific were occurring in a
connected manner ; by 19.j5 surface tennperatures loolced lilve a useful researcli

tool to help explain these happenings ; by 1957 monthly surface isotherm charts
for the North I'acific had been developed into a useful research tool ; and in the
.spring of 19G0 biweekly isotherm charts were already being used by the alba-
core fi.shernien in their business at sea.

One other example of the fast transition from basic science to applied science
in our area concerns bott(!m topography. Marine geologists are enormously in-

terested in the contours of the ocean bottom for a variety of reasons associated
with how the earth was put together. With the increasing perfection of elec-

tronic gear, it became possible to draw continuou.sly on a paper as the ship sailed
a quite exact picture of the sea bottom underneath it and to accurately enough
position the ship so as to have the component data for bottom topographer
charts. From 1950 on, as ocean research vessels plying south of California be-
came so equipited and their voyages more fre<iuent, patterns of subnuirine val-
leys, mountain ranges, plateaus, scarps, sharp sea mounts, and all the other de-
scriptive adjectives of the land began to appear.
What is a sea mount to a marine geologist is very apt to be a tuna bank to a

tuna fisherman, if the temperature of the w;iter and the ocean current in the
area is right. This became sharply apparent in 195(> when cme of these research
vessels discovered a sea mount 1'K)-nd(l miles west of our normal fishing area,
a tuna biologist aboard (Belle Shimada) relayed this word by radio to the fleet,

and one of our vessels (the Xofrc Dame) made a round trip to it bringing
back a full load of tuna in 11 days oiit of port, a thing almost unheard of at
that time (since that time this tiny point in the far open Pacific has yielded
more than $15 million worth of tuna )

.

This happeuf^tance threw us and the marine geologists together quickly. Dr.
Menard, the geologist at Scripps. found that our skippers had a lot of tuna banks
in the Eastern I'acific that he didn't know about and were sea mounts to him,
he had a lot of sea mounts and ridges that we didn't know about and might be
tuna banks to us. The trouble was that the whole business was in the line of
being trade secrets. Our data were the trade secrets of the skipper that had it;

his data were the trade secrets of the Navy which didn't want strange sub-
marines to have submerged navigation points to navigate from without surfacing
or .sea mounts they could hide in the shadow of.

We got together some money for Dr. INIenard to hire a cartographer with which
to put all of this bottom data—classified or not—on charts. We wanted a series
of 24 charts to cover the whole sea bottom from California to Chile and 1.000
miles to sea. If he would attend to getting the charts i)ut together we would
take the chance of being able to declassify the data on them from our skippers
and the Navy.
The skippers gave in first and were willing to pool their data : the Navy came

a little slower. In the meantime we ran out of money, but by this time the
Bureau of Commercial Fisheries was able to pick up the cost of the cartograjiher.
This spring the Navy got its classification problem squared away and could
release the charts which contained its data. As a consequence the first two of
these bottom topography (sea mount or tuna bank) charts have been published
and distributed to the fleet, and we can expect one a month until the whole
series is completed.
Thus within 6 years of the date that Shimada Bank was discovered we should

have on each tuna vessel a reasonably complete set of charts of the bottom from
Point Conception, Calif., to Iqueque, Chile, and a thousand miles to sea. In the
meantime more research vessels with precise equipment are continuing to map
the valleys and mountains of the Pacific floor, and we can expec-t to have these
charts ready for revision in 3 oi- 4 years, together with charts of similar nature
extending furtlier to sea if we are then fishing there, which now becomes likely.

While there has been a very considerable increase in knowledge of tb^ Eastern
Pacific Ocean in the past 10 years, which have been illustrated by the altove two
examples of sea surface temperature and bottom topography and could be illus-

trated by other examples dealing with the production of basic food in the area,
the intensive study of particular areas such as around a .sea mount, around an
oceanic island, or an area of seasonal upwelling such as in the Gulf of Tehuan-
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tepee, the progress of these 10 years has really been in the nature of a recon-
naisance, which has given us a better understanding of what we need to study.
Despite the excellent work which is being done by the scientists of several in-
stitutions and agencies in a very well coordinated way and on a scale which 10
years ago would have looked large, we are only on the threshold of unlocking the
secrets of the ocean which we can use to lower the cost per ton of catching tuna.
Some of the problems ahead of us are these

:

1. Skipjack

As noted above, skipjack are far the most abundant tuna not only in our area
of ocean but probably in the world ocean. Yet they move out of the area of our
fishery into the open Pacific when, or before, they are the most desirable size for
canning. Where they go to is not known except that it is probably somewhere in
the area between 5° and 30° N. latitude, and between the mainland and the
Hawaiian Islands.

In this area, as big as the United States, they must congregate in catchable
schools in relation to some oceanographic features such as along ocean "fronts,"
or at the interface l)etween currents. But the detailed oceanography of the
region is so iioorly known that for a fisherman to sail blindly around in the
area looking for concentrations of skipjack simply is not economically feasible.
Yet within 10 years, certainly, the U.S. market will be requiring more tuna than
the limited yellowfin resource will provide on a sustained yield basis.

2. Bluefin
Bluefin tuna occur even closer to home than do skipjack, and we know even

less aliout them than we do about .'-kipjack. In season they come in close to
land in the area between Guadalupe Island (off northern Mexico) and the
Channel Islands (off southern California). In some years considerable catches
are made a stone's throw outside the coastal kelp beds.
Where they come from or to where they return no one knows. There is no

reasonably accurate estimate of the size of the stock. That they do not spawn
in the adjacent ocean is known from the very extensive plankton hauls the Cali-
fornia cooperative fishery investigation has made over the past 10 years in the
area of the fishery and far to sea both north, south, and west of that area. All
we really know is that they show up and catches of 2,000 to 15,000 tons are
made during the season, which may be short or stretch over several months.

3. Ocean ''fronts"

Ocean "fronts" or "tide rips" are known to occur widely through the whole
area of our fishery and far out to sea beyond that. In some places they occur
with more frequency and ccmsistency than others. One might say that some
areas of the ocean are more "prone" to fronts than others.

Fronts are areas where there is sharp turbulence and temperature change
across a narrow line that may be short or run unbroken over the horizon. The
front may last minutes, or hours, or perhaps much longer. Along the turbulent
front sealife gathers, the plankton brought in involuntarily by the currents
and the larger animals, including tuna, congregate because of this ; that is their
food.

Fronts may very well be the secret of where the skipjack in our area congregate
far out to sea. But as little is known about the occurrence and location of
fronts as about the habits or whereabouts of the skipjack.

Jf. ReJatimi of tuna to water nias-sn^

The Hawaiian Islands are at the edge of the normal mixing areas of two
large water masses of somewhat different origin. There is a large gyral that
swings down in clockwise manner from the western North Pacific extension
of the Kuroshiwo. The rest of that current goes on across the ocean to hit the
continent and then swing down south and out to sea again north of the equator
jr- n broiid slow-moving mass where it is known as the Cnlifornia current ex-
tension. When it reaches the longitude of the Hawaiian Islands its water is

somewhat less saline than that of the western Pacific gyral, but not much. Also
tiierc are subtle but delei-table differences in the temperatures of the two water
masses.
The measurements that we use to tell these two water masses apart are so

small and subtle that it scarcely is credible that the skipjack should be re-

spondiuii to those differences. Yet the big oceanic skipjack are mostly in the
water mass of the California current extension and in years when that cuirent
is strong and comes into the Hawaiian Islands broadly the summer season skip-
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jack fishing will be good and comprised substantially of the large oceanic skip-

jack. And when, contrarily, the western Pacific gyral is strong and presses the

California current extension water away from the islands the summer skipjack

catch will be small and composed largely of the juvenile-sized fish that we catch

near the mainland.
Obviously much is to be learned about what it is in the water that the fish

are measuring. We are not at all sure that we are measuring the same charac-

teristics of the water that they are. We are averaging our measurements over

broad areas of the ocean because we have so few. Obviously the fish are re-

sponding to the changes in the environment directly around it, not miles away,
and they obviously are not responding to averages.

5. Basic versus applied research

It used to be that the basic researcher and his work was a thing apart from
the fellow who was doing applied or engineering research. This was general in

science. For instance, Faraday discovered the basic laws of motor and gener-

ator behavior early in the l.SOO's, but it was not until near the turn of the cen-

tury that Edison made a practical application of these laws and built a central

station to generate power for his electric lights. Contrarily the lagtime between
basic and applied research in our time has become so short that 5 years after

the Bell Telephone Laboratories discovered the amplification effect of semicon-

ductor materials the application of transistors to communications circuits had
become big business.

It is the same with the ocean sciences. We fishermen can hardly decide which
is the most important to us, the study that is just framed to find out something
about the ocean or the study that is designed to give us a useful tool in working
on the ocean. As noted in the discussion of sea surface temperatures and bot-

tom topography above, the time lag between discovery and application of ocean
information has shrunk like a $10 suit in the rain. We are inclined to watch the

ivory tower basic researcher more closely now than we do the applied researcher

on tiie pretty well fouudetl assumption that what the basic researcher is doing to

satisfy his own curiosity today may very well revolutionize our industry 5 years
from now.
And we feel, without exactly knowing how to prove it, that more emphasis

should be put into this basic research on just how the ocean is put together and
how it works. Our applied researchers and fishermen seem to be using up the

reservoir of acquired knowledge of the ocean more rapidly than it is now being

gathered, and basic ocean research is not expanding rapidly enough.
All in all, what is needed is money with which to do the research.

STKATEGIC IMPLICATIONS OF OCEAN RESEARCH

There are a number of strategic implications of ocean research that top policy-

makers in the United States seem to have great difficulty in recognizing. Among
tliese are

:

1. Law of the sea

In two universal conferences at Geneva in 1958 and 1960 the basic position

of the United States was to protect a narrow territorial sea preferably of 3 miles,

certainly if no more than 6 in width. The basis of the U.S. position was defense.

To give one of many excellent reasons for this position, the cost of maintaining
naval control in the Bay of Bengal from our advance base at Guam under a 3-

mile limit is some hundreds of millions of dollars cheaper than a 12-mile limit

which would close the more direct straits through the Indonesian islands. It is

perhaps a billion or two cheaper than if the Indonesian Archipelago theory is

applied in international law thus requiring the creation and operation of an 8th
U.S. Fleet in the Indian Ocean.
The arguments for a narrow territorial sea both for military and mercantile

reasons are persuasive and overwhelmingly beneficial to the v.'hole free world.
Yet the United States has not been able to get this concept adopted into inter-
national law and the reason in each case has been the defection at voting time
of firm allies which in some eases depend for their very national existence upon
the naval power which their adverse vote was putting into jeopardy.
The reason for the adverse votes has been fish. While the countries know that

the United States will defend them some way or another to protect itself they
are not sure it will feed them and they need the fish to eat. It has been hard,
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so far in fact impossible, for our top diplomats to comprehend that the vote on

such overpowering policy matters depends upon the fish vote.

It has been even more difficult to get across the point that these votes arise

in large part from ignorance of ocean conditions. A perfect example is posed by

the votes of Chile, Ecuador, and Peru that defeated us at Geneva in 19G0. These

countries do not know the status of the fish populations off their coast or the

relations of variations in oceanic circulation to them. They do not have research

establishments of their own to find these things out. Accordingly they feel that

the safest way to safeguard their future food supply is to claim sovereignty over

all the seas to a minimum distance of 200 miles from their coasts. Then with

ownership of the resources they can protect them.
Yet to get the appropriations, modest though they are, with which to fund an

adequate ocean research program in that area of ocean to dispel this ignorance

and by so doing to ease this fear is quite impossible. The biggest factor leading

to amity in the area has been the ocean research of the Inter-American Tropical

Tuna Commission. Yet the same Department of State that is wringing its hands
at the defeat in this spring's law of the sea conference (which was lost by the

last miiuite defection of Ecuador) denied an increase of .$14,000 in tlie 1961

budget for the Inter-American Ti'opical Tuna Commission which the Commission
wanted to establish some research in Ecuador of the type Ecuador wanted for

the resolution of this prob'em.
This is only one example out of very many. Each of these fish problems among

our allies wliich has made it inijxissible to get the needed votes for a ujirrow

territorial sea is based on fear for future food supply, a fear that can only be

resolved or mitigated by ocean research to find out the facts.

2. Wo?-ld food supply

The press for protein food in the world is gi'eat, and will continue to increase.

In Latin America and in southeast Asia it is already critical in areas of the

world where high seas fishery resources are known to be large and eflScient fish-

eries sparse.
Our foreign aid program in agriculture goes forward very effectively in a

wide variety of countries ; our foreign aid program in high seas fisheries is gen-

erally ineffective. One cannot help but feel that this is connected with the

millions of dollars i)er year that this country has spent on agi'icultural research
in this century, which has so revolutionized food production from the land, and
the parsimonious appropriations for ocean food research—a condition that ob-

tains to this date. The agriculturist from this country has something to teach
the dirt farmer of India to increase the yield of his work. The fishery scientist

does not have very much.
Yet every step taken in the United States to put ocean fishery research on a

footing comparable with U.S. worldwide responsibilities has been opposed by
the executive branch of the Government irregardless of the party in control. In
recent years the original Saltonstall-Kennedy bill was opposed by the Executive.
The reorganization of the U.S. Fish and Wildlife Service was opposed by the
Executive. Because under these two acts money for ocean reseach had been
slipped through the Bureau of the Budget's guard, it has since held down firmly

an expansion of the Bureau of Commercial Fishery's regular budget needed to

meet modern research conditions.

S. U.S. food supply

With the agricultural surpluses that plague the Government it is quite incom-
prehensible to the executive branch of the Government that the country's source
of food from the sea is in any danger or that this should be any source of con-
cern. Yet for the past 10 years one after the other of our major sea fisheries

has gone downhill and the fish part of our national diet has become increasingly
dependent upon the i)roduct of foreign fishermen. In the years 19.55 through
19.59 the value of edible fish imports increased from $208 million to $311 million
whereas the export of such products only increase from $20,82.3,00 to $21,640,000.

This movement is increasing. In 1959 the imports were about 15 percent higher
in value than in 1958.

While the U.S. high seas fisheries have been permitted to molder and retro-

gress the other principal fishing countries of the world have bent every effort to

increase the yield of their high seas fisheries. Examples are Japan, England,
West Germany, and Russia among the highly industrialized countries. It seems
a safe assumption that what is good for our friends and enemies alike might
very well be good for us.
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In another connection above I have mentioned the vast increase in tlie Russian
high seas fisheries and their even greater plans for increasing those yiekls in

the immediate future. Their ocean research is expanding Iiand-in-hand with
their ocean food production in a way that is being matched by no other country
in the world, including the United States. Their big <x-ean research vessels
roam the world. They are doing more ocean research in the Indian Ocean than
we are ; they know more about the Canadian Continental Shelf in the Arctic than
the Canadians do. Tiieir fleets of vessels are accompanied by research ves.sels

;

their big independent trawlers, much larger than any U.S. fishing vessel, carry
scientists along not only to do research but to advise in the fishing op<?ration.

It would seem that sooner or later we should learn that the Russians in their
scientific activities do not make many false moves, and that we could do worse
than keep abreast of them. Khrushchev boasts about bringing his pork and beef
production up to match that of the United States in a few years but he has spent
millions upon millions in the last few years on ocean research and expansion of
his high seas fisheries. In consequence he has already caught up with the United
States as the second largest fishing nation of the world, and as our fisheries con-
tinue to decline his continue to advance steadily ahead at a rapid rate.

XEED FOR GEXEKAI, LEGISLATION

Most if not all of the Government witnesses that have come before you have
said that there is no need for general legislation dealing with oceanography
because their present enabling legislation is broad enough to enable them to do
the things that the general legislation would authorize.
This is both true and untrue, but is a directed statement authorized to all hands

by the Bureau of the Budget. It is true that the agencies have most of the
authority to do the research authorized by the general oceanography legislation
before your committee, but they do not have the money with which to initiate or
<-arry forward the expanded ocean research programs called for by it. Further-
more they are unlikely to get those funds unless some such general legislation is

enacted which clearly shows the present interest of the present Congress.
The great benefit of the National Academy of Sciences-National Re.'^earch

Council Committee on Oceanography grew out of the fact that its reports did
not have to be cleared by the Bureau of the Budget. Accordingly a competent
group of scientists well versed in the ocean needs of the United St.ates and its

worldwide responsibilities were able to put together a rational program of
research which wfiuld attend to those responsibilities. Moreover, they were able
to include cost estimates for each phase of the expanded research program and
for the total.

In the executive agencies this is legally possible also, but in practice the
Bureau of the Budget does not permit such a thing to hapwn. I know of quite
good ocean research planning which has been done in the Government agencies,
some of whom you have cliided for their dereliction in not doing adeq\iate for-
ward planning. Before these plans emerge into the public eye the corners have
been so rounded o& by the Budget officers that the plans are generalized i)lati-

tudes and the cost estimates have been eliminated. In consequence the Congress
rails at the bureauci-ats for not doing their work properly, the bureaucrats go
back whippefl to have another go at the budget oflScers, and the ocean research
does not get started or done.
The plans of the NASCO Conunittee, and their cost estimates, were so com-

petently done that they have already had a considerable effect ui)on the budget
officers. So many people in the Congress, in the interested ele<-torate, and in
the executive agencies themselves have been impressed by the ability and general
cohesion of this .set of plans that the budget officers have loosened the purse
strings this year without general legislation being passed. Each of the affected
agencies except the Bureau of Commercial Fislieries has l>een given a substantia]
increase for their ocean research l>udgets for fiscal in(>l.

This is another noi-mal stratagem of budget officers. Rather than have au-
thorization legislation i>assed that carries cost estimates that will be binding upvon
them as the will of Congress, they will loosen the purse strings enough to let

the pressure behind the legislation escape. Once the pressure goes down they
again ticrhten the purse strings. Having spent 10 disheartening years seeking
to get an adequate ocean research prrtgram going in the eastern Pacific we have
been through this process several times.
The costs of research at sea appear to landsmen to be exti-aordinarily high

when compared with the same sort of research done ashore on land problems.
This is true and inescapable. It costs the ocean scientist approximately .$1,000

per day more than the land scientist just to have a platform (the ship) to stand
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on to do his work. On top of this come all the comparable equipment, personnel
and time costs that the land scientist has. But what happens is that the ocean
scientist's appropriations go up on the same scale as those of the land scientist.

Thus if he uses his money for ship time at sea he has no money left for labora-

tory work at home.
We run vessels of comparable size in comparable waters and are prepared to

testify that ocean research vessels operating in this region operate at as good
efficiency as can be wanted. If you want to learn about the sea you have to get

out on it, and that costs money.
This country has the needs, the competent scientists, the able executive

agencies, and a high degree of coordination in its ocean re.search planning and
execution to enable it to do what is wanted on the sea. What is needed to get

our ocean research on an adequate basis is money, and some time. We believe

that the enactment of general oceanography legislation such as the committee
has before it will expedite getting the money and this will cut down the time
required to expand the country's present ocean research program.
While we do not wish in any way to ileprecate space research we believe that

mankind and the United States may be well served by having a good look at the

bottom of the o<-ean before examining in detail the back side of the moon. We
note that the Russians seem to think so, too. So far as we know they are the

only country in the world whose fishery agency has a research submarine at sea

working on commercial fishery problems.

Mr, Chapman. I ajii of course, W. M. Chapman of San Diego,

Calif., director of The Kesourc«s Committee.
The people in our industry live by and on and from the ocean and

are interested in all aspects of the medium in which we make our liv-

ing. It is our responsibility under international law and practice not

to overfish any of the resources that we work upon because these are

the property of the international community and are in the public

domain. This was wliere our first interest in ocean research really

came to us—by the difficuties we had in ascertaining whether or not

we were overfishing the resources on which we were working.
Directly after the war, severfil of the Latin American countries

adopted a policy of a breadth of territorial sea extending to a mini-

mum distance of 200 miles from their coast. They did so on the basis

that the U.S. fishermen were overfishing the resources off their coast

and endangering the future fishery resources of their countries. We
were the fishermen they were talking about because we were the only

U.S. fishermen in the area.

The United States could not tolerate a breadth of territorial sea

like this because of its military and mercantile operations. Yet it

could not tolerate being accused by its neighboring States of over-

fishing resources which were jointly owned.
The upshot of this was the establishment of the Inter-American

Tropical Tuna Commission, whose director testified before you here

last week.
"Wliile the situation which brought this about is an international

political one, the problem had to be settled by scientific investigation,

and Dr. Schaefer and his group of young scientists at the Inter-

American Tropical Tuna Commission have done this. They have a

sufficient understanding of the populations of tuna in the eastern

Pacific and the effect of our fishing effort upon them to be able

to state in a manner that is agreed to by all of the countries involved
that there is no overfishing. Is the mechanism in the treaty estab-

lishing the Commission sufficient and adequate to prevent any
overfishing when there is danger of that occurring in the future.

So that particular objective for which the Commission was estab-

lished has been fulfilled and is being fulfilled.
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Mr. Miller. Doctor, could you, just for the record, tell us how the

Commission is established^ who sits on it? how many members are

chosen ?

Mr. Chapmax. The Commission is established under a convention

between Costa Rica, Panama, and the United States. This is an open
end convention to which any other country interested in the fishery can
adhere upon notification to the signatory governments and their agree-

ment.
My understanding is that Ecuador is now in the process of adhering

to that treaty. Mexico, El Salvador, and Peru have shown a great

deal of interest in adhering to it ; and my guess is that in a year or two
or three they probably will, because the benefits that have come from
the research work of the Commission are becoming apparent to these

other governments, also. And I think this is the thing that Mr. Pelly
brought out that sometimes you cannot solve international political

problems just by voting. You liave to proceed on the basis of the

acquisition of new knowledge to eliminate the subsidy problems with
which you are dealing before you can have really something to vote
sensibly upon in these international forums.
Here is a case where we could not and have not solved that interna-

tional political problem, but it is being solved in spite of us by the
generation of scientific information and the countnes are getting to-

gether on a practical basis even though at Geneva they talked very
bitterly against each other.

The work that Dr. Schaefer lias done has led us OA'er into many
directions. To leani about the variations in the populations of fish

M-liich he was studying, he had to know more about the movements of
ocean currents; he did not have appropriations or facilities sufficient

to do this, so that this has led him to cooperate extensively with the
Scripps Institution of Oceanography. The Office of Xaval Research
in particular, which does contract work with the Scripps Institution,

had many of the same interests with regard to ocean circulation in

that area of the world as did Dr. Schaefer in his specialized problems,
so that they have joined in almost a cohesive program of work in the
eastern Pacific Ocean which has been lately joined in by the Bureau
of Conuiiercial Fisheries in its specialized work on the tuna resources
there.

There started off rather accidentally another organization wliich

has contributed materiall}^ to our whole knowledge of Pacific oceanog-
raphy. We in 1947-48, you will remember, were expanding very rap-
idly. The tuna market was expanding very rapidly and the Japanese
production of tuna had not yet hit this market, so that our whole tuna
industry along the coast was looking for possible new resources of
tuna within their geographic reach. Therefore, your people in Wash-
ington and Oregon and California joined with those in Hawaii to seek
through the Congress the establishment of the Pacific Oceanic
Fisheries Commission of the Bureau of Commercial Fisheries based
in Hawaii.
The results of this investigation again were quite unexpected and

not along the line that we were seeking originally. They have not
established any new fisheries out there although I would not say
that their work would not in the future lead in that direction ; but
what they have found under Dr. Sette and various other admin-
istrators since is a great deal of knowledge about the manner in which
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the upper 200 fathoms of the ocean in particnhir circuhites. "VVTiole

new currents as big as major rivei^s liave been discovered. The effects

of these upon the total ocean circulation are still in the process of
beino^ elucidated. I believe, however, that, as major a contribution
as this program has made to us has been not only the scientific in-

fonnation, the new concepts which Avere developed there, but the men
who were trained there.

Dr. Sette and ]Mr. JMcKernan, Dr. Schaefer, Dr. Kask of Canada,
and Mr. Murphy of the California Cooperative Sardine Investigation
are all graduates of that school, you might say. They were trained
while they were learning. Through that mechanism we have obtained
a fine group of scientist administrators which we did not have 10 years
ago and who are leaders in this field now.
The information which was brought forward by the investigations

was not directly useful to us but it lead to the establishment of Dr.
Sette's laboratory that I mentioned before at Stanford to further ex-

plore and elucidate the relationsliip between the weather, ocean, and
fish production.

This has proceeded so very well. Ten years ago we did not have
very much scientific knowledge about the eastern Pacific. We did not
have trained people adequate to investigate the intricate problems in-

volved. We did not have the ships or the institutions to sponsor and
support and be used by these men. Now we have and our problem in

these last few years has been budgetary as nnich as anything else^

—

getting the funds with which to enable these scientists and institu-

tions to properly engage in their work.
We ran into great difficulty in the Department of the Interior on

this in 1954 and 1955, which all of you people will remember, and as

a consequence, we joined with all the other fishing interests in the

countiy in recommending to the Congress a reorganization of the
way in which the Department of the Interior handled its fisheries

responsibilities. This led to you people adopting the Fish and Wild-
life Act of 1956, which reorganized completely this administration
of commercial fisheries work and has been attended with great benefit

as far as we are concerned.
The Bureau of Commercial Fislieries wliich was establislied under

that legislation lias gone forward in its work in a very fruitful, able,

and effective manner so far as we are concerned, and I think that
feeling is rather general around the fishing communities of the
country.

The first thing that was done in our area was the establishment
of a program in the Scripps Institution of Oceanography by contract
with the Bureau of Commercial Fisheries on tuna research which
was a broad basic study and a lougrange one to determine what was
the effect specifically in our fishing areas of the changes in ocean
climate, you might call it, upon the biological productivity of the
area—the productivity of the tuna, in particular, of the area—and
the times and places at wliicli tlie tuna would aggregate in maximum
concentrations.

The aim of the work specifically was to result in lower cost per ton
of production and, therefore, lower the cost of tuna to the consumer
in tlie United States.

This work has been proceeding veiy effectively.
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As the Bureau of Commercial Fisheries continued its reorganiza-

tion, it establishetl a project office in California and has no\y estab-

lished last year a biological laboratory in San Diego which will sei-ve

as the focal point of the direction of its investigations in the whole

eastern Pacific area, California and south.

What is needed now is money. The scientists in our area work very

closely together. All of the organizations work veiy closely to-

gether. We have what is called the Eastern Pacific Oceanic Confer-

ence each year to whicli the oceanographers and tuna biologists from
not only all of our institutions in this country but also the ones in the

southern countries and through discussions and very informal activi-

ties, relate their programs together for the coming year and report

upon what has been accomplished in the last year.

This is a veiw strong correlating mechanism. We have no duplica-

tion of elfort as a result of tliat in that whole broad area of ocean
from Peru north to British Columbia, and including the JapanevSe.

We find out tlirough these yearly discussions not only what each

other is doing, so that there will not be duplication, but also what
loopholes of investigation are being left so that what spare money
can be drummed up can be used to investigate these loopholes of in-

vestigation which nobody is gathering.

The Bureau of Commercial Fisheries in itself has developed a 10-

year program of research which encompasses our research activities

as well as those of the whole country. You people have not seen it

yet but I am informed that it will be in your hands before the end
of this session of CongrevSS. I have had some contact with it and have
reviewed it from time to time as it progressed and think that their

progi'am is a very well conceived one. But, here again, we are talk-

ing really in tenns of getting more money to put liesh and blood on
the skeleton organization which we have formed.
Our industry in itself has formed this Resources Committee that I

mentioned a little while ago for the purpose of having all canners, all

labor unions, and all boatowners associations connected Avith our
industry" have a focal point where they can aid in these ])rograms of
research.

Mr. Miller. Has labor joined with you ?

Mr. Chapman. Yes. In fact, in my present guise today, I am
representing the labor miions down in our area, also, insofar as these

oceanographic programs of research are concerned.
The Resources Committee is intended really as a point where all

of the people in the industry—the canners, boatowners, and labor

—

can lay aside our differences and come here and talk about our prob-
lems that we have in common ; and these research problems are all of
common interest to us.

Mr. ^Miller. I want to particularly bring that out be€ause I am not

mifamiliar with it and I think that the fishing industry has shown
the way for cooperation between labor and management in trying
to protect and advance the industry the benefit of all of them.

I know that they do have their very bitter squabbles, but when they
are through they put these aside and then get down and do that

which is good for the industry.

I think this has been carried on for some time, has it not?
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Mr. CiiArMAN. Yes. We are very fortunate in having- a very able

leadership in our unions in California, our maritime unions, who
have broad views. They will fight like dogs with us about the

negotiation of a split in share between the fisherman and a boat-

owner on a vessel or the price to be paid for the product by the can-

ners. We have some of the liveliest fights, I tliink, of any place

around the country; and then again, when this is all done, we can

get together in another room and discuss in a veiy broadminded way
all of these international law things, for instance, which plague us

all jointly and equally, and all of these research matters which beneht

us all equally and jointly.

Now, I think, sir, that that is about all 1 will bother you with tliis

morning.
If I could have the privilege of giving a more coherent written

statement for the record, and answer any (questions there may be at

the present time, I would appreciate it.

Mr. Miller. Without objection, that will be ordered.

Mr. Bauer ^

Mr. Bauer. With respect to the ocean survey and the resulting data

center. Dr. Chapman, could you tell us how and with what accuracy

one of vour tuna vessels must be at a particular spot in the ocean?

Mr, Chapman. Well, as an example, the Na.vigator Bank off the

coast of Colombia is, I would judge, -JOt) miles from any point of

land and I would judge a third of a mile across. This takes pretty

precise navigation to hnd that and you do not want to waste your
ship's time coasting around looking for it. This I only cite as an
example. We have banks 200 miles north and also northwest of the

Galapagos Islands that we go to customarily and the people head
out from Panama and go to that bank. It is a thousand miles away.
The navigational requirements are much more precise than apply to

the nonnal merchant marine traffic.

Mr. Bauer. Has the classification of bathymetric data injured your
industiy in any fashion ?

Mr. Chapmax. This perhaps is not the right way to exprei^s it.

Perhaps it would be lietter to express it in terms that had we had the

information which was classified, it would have strongly benefited

us.

Let me give you an example of this. There is a professor at

Scripps Institution who is a marine geologist who has been gather-

ing bathymetric material for the whole of the eastern Pacific and
doing some excellent research on the basis of it. We found out what
he was doing bex:'ause he was asking our tuna skippers for informa-
tion on the location of their secret banks. When we found out what
was going on, we undertook to get all the skippers on a confidential

basis to release their information to this gentleman.

As a consequence of this, we found out that he had an awful lot

of information also from naval records which we did not have and
that he had been trying to get declassified for some period of years.

We cooperated with liim fidly in giving him all our data a.nd then

we coidd not even get that back because it was mixed up with classi-

fied data, and those of us who did not have adequate security clear-

ance were not permitted to see it. I happened to have it. We set

about getting this whole bathymetric material put together in chart
form. We actually provided him with money to hire a cartographer
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SO that he could have the whole eastern Pacific charted bathymetri-
cally, and we are going to extend this up the coast up to your area,

Mr. Pelly.

We began going into the tropical area. We got the material all put
on charts. We could not get the charts released because it contained
some classified material and, furthermore, nobody knew what mate-
rial was classified and what was not.

The lines of classification were not clear to anybody. In fact, we
industiy people took this up with Admiral Burke personally, and as

a result of this and several other lines of activity, this information
was released here about 3 months ago and the charts will start com-
ing out in about a month, I am informed. This is only one example
where classification of scientific information hampers the advance-
ment of science and the industry dependent upon it.

Mr. Bauer. Under the present policies expressed in OPNAV In-

struction 3160.6A of January 20, 1960—and may I put this in the

record at this time ?

Mr. IVIiLLER. Without objection, so ordered.

( The document follows
:

)

DEPARTMENT OF THE NAVY
OFFICE OF THE CHIEF OF NAVAL OPERATIONS

WASHINGTON 25, D.C.

OPNAV INSTRUCTION 3160.6

A

From : Chief of Naval Opei-ations.

To : Distribution list.

Subject : Security Classification of Oceanic Soundings.
Ref: (a) OPNAVINST 3160.2B of 26 December 1957.

(ft) U.S. Navy Regulations, article 0755.

1. Purpose. To promulgate policy concerning the security classification and
release of oceanic soundings.

2. Cancellation. This instruction cancels OPNAVIST 3160.6 of 28 April 1959.
3. Background. A proper balance is required beetween the need to deny

information to a potential enemy and the etiually imixtrtant need to make avail-

able the data required to insure our own scientific and technological advance.
This instruction delineates which sounding information shall be classified.

4. Policy. The necessity of security classification for the collection and dis-

semination of oceanic sounding information shall be determined in accordance
with the below criteria.

(ff ) Classification shall be as follows :

(1) All charts and collection sheets containing sounding information from
ships where positioning was by LORAN C. or similarly precise electronic posi-

tioning systems, at line spacing less than 10 nautical miles shall be classified

as dii-ected by the Chief of Naval Operations (Op-03). All sounding informa-
tion positioned by such a system shall be forwarded directly to the Hydro-
grapher for plotting on master collection sheets. The Hydrographer will re-

lease as unclassified a sanitized collection sheet obtained from such parts of the
above data as will not present fine grain information of less than 10-mile spacing
between tracks.

(2) All sounding information collected at the direction of the Chief of Naval
Operations by ships during surveys or other operations where the geographical
position of ships or installations are classified shall be classified as specified

by the Chief of Naval Oi>erations (Oi>-03). Charts and collection sheets based
on such information shall be classified accordingly.

(3) All Hydrographic Ofiice charts reproduced from foreign charts with per-

mission of tliat foreign government shall be classified in accordance with the
wishes of the government concerned.

b. All other sounding information, charts, collection sheets, and other means
of portraying ocean depths not specifically classified in paragraph 4a. above
shall be unclassified. This includes but is not limited to sounding records, echo-
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grams, collection sheets, small scale chartlets prepared for inclusion in scientific

or technical papers, anrl similar sounding information where the metluxl of posi-

tion is by conventional navigational means such as piloting, navigation radar,

celestial, LORAN A, or dead reckoning.
c. Sounding information, as well as visual observations and sonar contacts,

indicating imcharted features which are dangers to navigation shall be un-
classified. Reports of such features shall be sent to the Hydrographic Office by
message and verified by mail. The verifying correspondence shall contain re-

corde(l sounding, plotted ship tracks and any additional information that will

assist in positioning and evaluating the danger. The necessity of security
classification for such coi-respondence will be determined in accoi'dance with the
preceding criteria.

5. Actimi. Connnanding Officers of all Navy ships collecting information in

accordance with directives issued by the Fleet and Force Commanders in re-

sponse to reference (a), and all Navy Bureaus and Officers whose contractors

obtain oceanic soundings will be governed by the foregoing policy. The Hydro-
grapher will implement the necessary action to declassify data pursuant to para-
graph 4.b. above. Upon request the unclassified inforniiition shall be made avail-

able to individuals and/or ox'ganizations. The expense involved in reproducing
the data must be borne by the requestor.

Wallacb: M. Bkakley,
Deputy Chief of Naval Operations

(Fleet Operations and Readiness).
Authenticated :

D. A. Paolucci,
Cnminaiidcr, U.S. Nwcy.

Distribution

:

SNDL

:

21 (Commanders in chief)
41A (Commanders, MSTS)
A2A (ONR 3, only)
A5 (BUSHIPS 7, BUWEPS 5, BUDOCKS 10, only)

Copy to

:

B5 (U.S. Coast Guard)
22 (Fleet Commanders)
23A (Naval Force Commanders)
23B (Special Force Commanders)
24A (Naval Air Force Commands)
24B (Amphibious P\)rce Commands)
24C (Cniiser Destroyer Foix-e Commands)
24F (Service Force Commands)
24G (Submarine Force Commands)
41B (Area Commanders, MSTS)
410 (Sub-Area Commanders, MSTS)
41C (Sub-Area Commanders, MSTS (NCSO)

)

41D (Offices, MSTS)
41D (Officers, MSTS (NCSO, TXCSO)

)

Copv to : ( For Stock

)

NSC, NORVA (100)
GSD, NSC. Oakland, Calif. (100)
NWP, WashD.C. (Supply Dept.) (100)

Mr. Bauer. Classification shall be as follows

:

(1) All charts and collection sheets containing sounding information from
ships where positioiung was by Loran C, or similarly precise electronic position-

ing systems, at line spacing less than 10 nautical miles shall be classified as di-

rected by the Chief of Naval Operations.

Can you live with this 10-nanticul-niile arid?
Mr. Chapman. It is better than we have. It is not as close as we

need. We have to know where things are with much more preciseness

than that, sir.

Mr. Bauer. Thank yon, sir.

That is all I have.
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Mr. Miller. Mr. Pel]y ?

Mr. Pelly. I have no questions.

Mr. JNIiLLER. Doctor, I want to thank you for coming here. We
look forward to reading your more formal statement in the record
and discussingnot only the problems of your own industry but the

effect that a broad picture of oceanograpliy has upon not only this

country but the world.
Mr. Chapman. I appreciate being here, sir, and appreciate the tre-

mendous activity this committee and subcommittee is undertaking
in this respect.

You will remember the great economic travail we have been in here
in the last S or 10 years in our industry.

We are getting in a good deal better health now and are likely not
to be bothering you folks quite so much if things keep going as they
are. One of the reasons for this is the research work that is going on
in our area by this Scripps Institution, the Bureau of Commercial
Fisheries, the Inter-American Tropical Tuna Commission, the Office

of Naval Research, and so forth. We think that besides getting out
from under our international problems by elucidation of these prob-
lems, we are very likely to get our costs per ton of production down
to a level where we can compete with any fishermen in the world in

this market and this, I will point out to you, results in a lower cost

food to the American housewife.
Mr. Miller. Thank you veiy much. Doctor.
Mr. Drewry, did you have any Cj[uestions ?

Mr. Drewry. No.
Mr. Bauer. Before you adjourn, Mr. Chaimian, the staff requests

permission to insert in the record certain documentvS received during
the hearing.

Mr. Miller. Thank you.
So ordered.

(The documents follow:)
Shipbuilders Council of America,

Ncrv York, N.Y., May 19, 1960.

Hon. Herbert C. Bonner,
(Jhairman Committee on Merchant Marine and Fisheries,

House Offiee Building, Washinr/ton, B.C.

Dear Congressman Bonner: It is uiiderstood that hearings are being held by
the committee of wliieh you are chairman, on H.R. 9361 entitled "To advance
the marine sciences, to establish a comprehensive 10-year program of oceano-
graphic research and surveys."

Early in 19r»<). before this bill was introduced, the council sent letters to sev-

eral legislators including Congressman Miller, chairman of a special Subcom-
mittee on Oceanography, Committee on Merchant Marine and Fisheries, endors-
ing the need for increased oceanographic research and study.

The council desires to go on record at this time as strongly supporting H.R.
9361.

It is noted that section 14 of H.R. 9361 covers authorizations for appropria-
tions to the Department of the Navy for a 10-year program for a total of 24
ships of varying types as listed in section 14. It is suggested that the Navy be
directed to have these shiixs constructed in private shipyards of the United
States.

The incorporation of this letter in the record of the hearing will be greatly
appreciated.

Sincerely yours,
L. R. Sanford, President.
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Atomic Energy Commission,
Washinyton, D.C., May 23, 1960.

Hon. Herbert C. Bonner,
Chainiiun Committee on Merchant Marine and Fisheries,

House of Representatives.

Dear Mr. Bonner; By letter of May 13, 1960, there were forwarded to your
committee the Atomic Energy Commission's comments on H.R. 9361 and H.R.
1201« in connection with current hearings on oceanographic research. I am at-

taching, herewith, further comments by the commission on the subject of these

bills with the request that the enclosure, as well as our previous comments, be

made a part of the hearing record.

Thank you for the opportunity to express our views.

Sincerely yours,
DwiGHT A. Ink, General Manager.

Statement of the U.S. Atomic Energy Commission Before the House Com-
mittee ON Merchant Marine and Fisheries on H.R. 9361 and H.R. 12018

I am pleased to be here today on behalf of the Atomic Energy Commission and
for the opportunity to testify on H.R. 93(51 and H.R. 12018. The Commission, as
you know, has a deep interest in oceanography. The Atomic Energy Commis-
sion is one of four Federal agencies (the others are Navy, Interior, and NSF)
that asked the National Academy of Sciences-National Research Council to es-

tablish a Committee on Oceanography to advise and assist these Government
agencies with respect to their activities and interests in this field. We have
established a close and valuable relationship with the Committee, and since its

inception members of the Commission's staff have participated in development
of certain aspects of the 10-year program recommended by the Committee. Dur-
ing the course of this working relationship, the AEC has implemented certain

suggestions by the Academy Committee as they were developed.
In accordance with the Academy Committee's recommendation, the Commis-

sion is continuing its interest in those aspects of oceanography which are con-

cerned with radioactivity. Research is underway to describe the immediate and
ultimate fate of radioactive materials that may be intentionally disposed of or

accidentally lost in tlie ocean. The projects now being supported include studies

of (1) vertical and horizontal movements of oceanic, coastal, and estuarine
waters as a distributive mechanism for radioactivity, (2) uptake by living organ-
isms and cycling of radioactive elements through marine food webs, (3) rates of

sinking and permanency of sedimentation of radionuclides, (4) mechanisms for
estimation of residence time of abyssal waters as related to the physical decay
of radioactive isotopes, (5) the direct and indirect effects of radioactivity on
marine organisms, (6) mechanisms for reduction or dilution of possible centers
of radioactivity in the ocean, and (7) other oceanographic factors related to the
behavior of I'adioactive materials in the marine enviromuent.
During the present fiscal year, the Commission's expenditures in oceanography

will be approximately .$1.8 million. In fiscal year 1961 we anticipate an increase
in expenditures to about $2.2 million.

The i)rogrammatic requirements of anticipated developments in the utilization

of atomic energy lead directly to a requirement for further information about
the oceans. As the uses of niiclear energy expand in the ship propulsion field, in

space vehicles, in nuclear aircraft and in the development of special energy
sources, the demand for careful research to determine their relationship to world
oceanic resources also increases. For example, in the development and testing

of space vehicles which might include nuclear components, there will be a re-

quirement to examine in some detail .specific oceanic environments that would
be involved in such programs.
The committee is, I am sure, alread.y aware of the care with which the

Commission has approached the problems of safety of operation of nuclear sub-
marines, nuclear surface vessels, and the production of nuclear materials. In
this regard I would like to refer to a report of the National Academy of Sciences/
National Research Council entitled, "The Biological Effects of Atomic Radiation,
Summary Reports 1960." On page 59 the report states, "to date, radioactive
waste management operations have not resulted in any significant effect on the
public, its environment or its natural resources." The Cominissitm recognizes, as
is reported by the NAS/NRC, that continuing monitoring programs must be
maintained to assure that concentrations of radioactive material released to the
environment do not become excessive.
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In the same report, on page 62, we note the following statement. "The safety

of these operations (that is, the disposal of solid packaged wastes into the

ocean) has been supported by (1) the views of experts in the marine sciences

and other related fields to whom the problem has been referred, (2) the actual

operating experience of the British in disposing of considerably greater quantities

of liquid radioactive wastes to the Irish Sea, and (3) the preliminary but direct

information from actual field studies made in both Atlantic and Pacific Ocean
disposal areas."
The Commission's comments on H.R. 9361 have been sent to this committee

and we would suggest, for the committee's con-sideration, insertion of that letter

into the record of this hearing. I would like to confirm the position taken in our
letter, that although we believe that greater emphasis will be placed on
oceanography in the AEC, we do not require statutory authority beyond the
Atomic Energy Act of 1954 as revised to increase our effort in this field.

If, however, it is felt that legislation should be enacted, we are providing
certain comments on that portion of the bill which has special application to the

Commission's program. With respect to section 11 as a whole, we believe that

it should be deleted since it grants no new authority to the Commission. We
should like to note, however, that the Commission has particular concern with
the proviso in section 11 because the language could be read as placing in the
Coast and Geodetic Survey, the U.S. Public Health Service, or both, respon-

.sibility for regulating and monitoring the introduction of radioactive materials
in the ocean. Under the Atomic Energy Act of 19-54 the Commission already ad-

ministers an extensive regulatory program covering the use and disposal of

source, special nuclear and byproduct materials, including the dispo.sal of siich

materials in the ocean. The language in the proviso therefore is inconsistent

with the Commission's present authority and might result in an implied repeal
of certain provisions of the Atomic Energy Act.

Monitoring activities are essential to the effective administration of the Com-
mission's regulatory program. While we do not object, of course, to the Coast
and Geodetic Survey and the U.S. Public Health Service continuing to conduct
such monitoring activities as may be neces.sary to i>erform their resiwnsibilities,

it is of utmost importance to our regulatory program that the Commission's
authority to monitor not be impaired. The fact is that the Commission has here-
tofore effectively cooperated with the Coast and Geodetic Survey and the l^.S.

Public Health Service in performing ocean studies, and we expect this relation-

ship to continue.
In view of the foregoing we are recommending that section 11 of the bill be

deleted entirely. If it should be concluded, however, that even though the au-
thority provided by this bill merely duplicates that already conferred by the
Atomic Energy Act, the Commission's role under the bill should be defined, we
strongly recommend that the proviso clause of section 11 be eliminated.
With regard to the second bill, H.R. 12018, the Commission has participated

in many discussions concerning the establishment of a National Oceanographic
Data Center. We feel that there is need for such a center to provide access to
and more efficient utilization of the large quantities of data being gathered by
oceanographers under governmental and private funding arrangements. We
feel that such a center should have an operating board to assist in meeting the
data requinnents of various private and public agencies. We are presently,
however, a participating member of a planning committee of governmental agen-
cies that feel that the Navy Hydrographic Office has the basic authority and
expertese to carry out the activities involved, and that the data center should be
established in that office. We would expect to assist in its operation and to
have ready access to the data.
Again to repeat our written comments, we support the establishment of a

National Oceanographic Data Center but feel that it might properly be estab-
lished as an extension of the U.S. Navy Hydrographic Ofl3ce.

]\Ir. Miller. The subcommittee "will adjourn, subject to the call of
the Chair.

(Whereupon, at 11 :30 a.m., the subcommittee acljounied, subject to

the call of the chair.)








