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PREFACE

With funding provided by the National Sea Grant
Office of the National Oceanic and Atmospheric Admin-
istration, the Ocean Policy Committee of the Ocean
Affairs Board organized a conference on marine techni-
cal assistance by the U.S. marlne sclence community
to forelgn nations.

The Unlted States occupies a leadlng position
in marine science and technology. This position
provides both an opportunity and an obligation to
furnish assistance to the growing marine scilence
activities in the developing countries, including an
effective transfer of scientifilc knowledge and
supportive technology. The level of such assistance
and cooperation is known to be high; however, the
nature and content of this assistance and cooperation
are poorly known. The conference provided an opportu-
nity to survey the scope and character of previous and
existing marine science ftechnical asslstance programs
of both U.3. academic institutions and nondefense
federal agencies and to assess thelr capacity to re-
spond to the perceived needs of forelgn States.

The conference was divided into the following
sections: background issues; academic programs in
marine science; fisheries programs and problems;
overseas programs and problems; and programs of
federal civilian agencies 1n marine sclence asslstance.
Prepared papers were presented on each of the topics,
followed by discussions to construct a framework of
needs, conflicts, and problems involved 1n marine
science assistance programs.

These proceedings, consisting of the prepared
papers, panel discussions, and workshop discussions
are made available to those 1ndividuals Interested 1n
the multifaceted implications of marine technical
assistance programs. It 1s hoped that the results of
this conference will help to increase the effectiveness
of such efforts in the future.
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U.S. MARINE SCIENTIFIC ASSISTANCE CONFERENCE

INTRODUCTION

Certain prospective provisions of the Law of the
Sea (LOS) treaty, which is scheduled for negotiation in
Caracas, Venezuela, this summer, hold speclal signifil-
cance for members of the U.S. marine scientific community.
During the preparatory discussions held in Geneva and
New York, 1t became increasingly probable that the LOS
regime would provide for a zone of some 200 nautical
miles offshore. This zoning would allow each coastal
state to exercilse some power to regulate access to the
resources of the sea and seabed, includlng access for
purposes of research. Similarly, it seemed likely that
an international authority would be established to
regulate to some measure research in this area. Whether
the power to regulate research in each of these areas
wlll dlffer greatly from that power relative to resources
exploltation remains to be resolved when the treaty
language has been settled,

Basiec to the resolution of this question of power
1s the concern of the less industrialized countries
(LICs) about the technological advantages enjoyed by the
industrially advanced countries (IACs) in discoverling
and explolting marine natural resources. The IACs, in
turn, fear that an absolute requirement of consent to
conduct research, either in coastal waters or the high
seas, would serliously interfere with the continuation
and extension of their ongoing marine scientific research
programs. Moreover, a relationship of interdependency
between these two sets of Interests has been established
by the desire of the LICs to develop the sclentific and
technical capabilities required to investigate and exploit
thelr marine natural resources and by the abllity of the
IACs to assist them in doing so.



The conference on U.S. Marine Scientific Assis-
tance was organized by the Ocean Policy Committee of the
Ocean Affairs Board (OAB), National Academy of Sciences,
In part to wrestle with this problem and in part because
the nature and content of cooperation with, and assis-
tance to, LICs were unknown. Although academic institu-
tlons, research instltutes, and nondefense federal
agencies have responded 1n a variety of ways to the
technical needs of developing countries, little informa-
tion exists concerning the scope and impact of these
efforts.

During the conference, a number of obstacles
emerged that must be removed before marine research can
be effectively related to the coastal countries' marine
resource potentials. In particular, there is the lack
of general U.S. policy and program for marine science
activitlies, especially for marine scientific assistance.
The information provided both formally and informally
at the conference showed the lack of a comprehensive
framework for the support of oceanographic and other
marine research, the absence of any natlonal commitment
to marine technical assistance, and ccnsequently, a
small volume of activities that could be classified-as
making some contribution, however slight, to the develop-
ment of the marlne scientific capabilities of the LICs.
Institutions conducting these last-mentioned activitiles,
however, were typlcally ignorant of each other's activi-
tles even when located in neighboring states and engaged
in similar technical assistance efforts vis-&-vis the
same foreign country. This gave rise to the suggestlon
that the 0AB explore the possibllity of establishing a
data-base of U.S. efforts to assist developing countries
to create or improve thelr marine scientific and tech-
nologlcal capabilities,

The absence of a national commitment to marine
technical assistance was manifest in several ways. One
was the lack of any mechanlsm for funding technlcal
assistance in the marine fleld speclfically. 1In rare



cases It has been possible to finance programs whose
maln thrust has been toward aiding a developing country.
More often than not, however, such assistance has been
rendered as a by-product of research or teaching under-
taken for other reasons. Conversely, the paucity of
individuals and institutions with experience or even an
active current interest in technical assistance in the
Unlted States seems to clarify the lack of funding.

Another obstacle is the marine scientifice community
itself. As a whole, it has little understanding of the
assorted capabilities needed and wanted by the LICs for
rendering technical assistance effectively. An impor-
tant contribution of the conference, therefore, was its
emphasis on the need to look at technical assistance
from the perspective of the recipient countries. A
large number of concrete suggestions were put forward
by those with experience in this ares about how such
programs should be initiated and executed.

Before technical assistance programs can ‘begin,
however, a great deal of preparatory work must be done.
As one of the bartlcipants in the conference observed,
i1t would not at thils moment be possible for the U.S.
marine selentific community to launch a substantial
program of assistance to LICs, even 1if ample funding
were made available. Requisite knowledge and under-
standing of what needs to be done and how to do it are
Just not available. For this reason, many of the
participants agreed that early steps should be taken to
overcome thils programmatic deflciency, and the hope was
expressed that the OAB would take thils in hand.

As the result of a subtle change in perspective
during the conference proceedings, it thus became clear
that the real question to be faced by the U.S. marine
sclentific community was whether it should seek to
initiate and maintain new and carefully programmed
technical assistance efforts and, 1f so, how and on what
scale.



Many conferees favored an affirmative answer to
this questlon. Several expressed the strong convictlon
that the United States had a moral obligation tc assist
the LICs to develop the capabilitles to make better use
of their marine resource potential. Many others also
emphasized the benefits to be derived from widening and
deepening our technical assistance efforts. The benefits
would include not only those intended for the LICs but
a great many that would accrue to the United States both
directly and indirectly from the enhanced capabllities
of the LICs.



THE NEEDS AND INTERESTS OF DEVELOPING COUNTRIES
IN MARINE SCIENCE RESEARCH ASSISTANCE

J«W, WINCHESTER

Conference participants were most articulate when
discussing experlences of U.,S., ocean scientists whlle
working with persons from developing countries to build
academlc marine science programs there. Accounts of the
needs and interest of scientists in the developing
countries were given in a personal way as well as ac-
counts of the personal satisfaction of U.S. scientists
in engaging in the assistance effort. In spite of
arrangements difficulties, including a shortage of funds
and an abundance of red tape in obtalning clearance for
research vessels in territorial waters, the needs of the
developing countries for the assistance were regarded as
very great and well worth the effort to overcome these
difficulties. At the same tlme, however, some doubt
was expressed about the real value of tralning develop-
ing country sclentists to engage in highly technologlcal
ocean research and about the real competence of U.S.
ocean sclentists to provide the most needed marine sci-
ence assistance to developing countries by means of
additlons to research crulse programs.

Conference participants were least articulate when
discussing where the best gelf-interest of a developing
country lies as it contemplates bullding up a marine
science program. There was no presentation of an eco-
nomic analysis of 1living and neon-living marine resource
potential 1In any developing country, even though most
conference participants assumed that economic development
should be the primary consideration. There was no socio-~



political analysis of .science policy and economic develop-
ment in a developling country, even though some conference
participants recognized that technical asslstance efforts
should ultimately attempt to assist governments, not just
academic scientists, in formulating prudent science policy.
There was no 1ln-depth analysis of the nature of the self-
interest of the developed countries in engaging in marine
sclence assistance to developling countries, even though
the particlipants tended to regard many marine resources as
common world goods requirlng global efforts at conserva-
tion and which will certalnly attract increasing inter-
national competition for- their exploitation.

Agreement was expressed by the conference partici-
pants on the followlng polnts: '

1. Assistance 1n marine science to developing countries
is an Important issue both to the developed countries
and to the developing countries. Unfortunately
assistance programs are underfunded by the U.S. and
other developed countries relative to their actual
importance, and there is evidence that many develop-
ing countries, in spite of some public pronouncements
to the contrary, also rank them too low in their
natlonal priorities.

2. Assistance programs are most effective if they are
in response to clearly understood national needs ex-
pressed by the developing country. These needs are
assumed to be economlc development, and the impor-
tance ¢f marine sclence is assumed to be in maximiz-
ing the return on living and non-living marine
resources to the developing country. Consequently,
asslstance programs should be tailored to the
economic development strategy of the developing
country, not to the potential for low-cost spin-off
from U.S. ocean research programs.

3. Most U.S., marine science assistance to developing
countrles 1s at present in the area of fisheries,
and the needs and interests of developing countries
were expressed at the October 1973, Marine Science
Workshop in Bologna, Italy, most clearly in fisheries
resource development. However, the interests of



developing countriles are certainly much broader and
include seabed mineral resources. Moreover, since a
significant fraction of the ocean fisheries yield
from developing countries is exported for cash re-
turn on the iInternational market, rather than reckon-
ed in value for domestic protein consumption, it 1s
a possibility that future development of marine
resources by many developing countries wilill take
place in an internafional economic context and

not one determined primarily by domestiec factors.
Marine resources, including flsheries and petroleum
and other seabed minerals, are rising in weorld
importance, and a significant fraction are controlled
by developing countries. It 1s probably in the best
interest of the developing countries to have indi-
genous capabillity to evaluate these resources and to
design the strategy for maximizing the economic
return from them rather than rely heavily on advice
and expertise from other countries. Scientists from
developed countries are ready to assist in buillding
up thls indigenous capability.

Disagreement was expressed by the conference parti-

clpants on the followlng points:

l.

Because of the complexity of the task of bullding a
marine sclence effort closely linked wlth national
economlic goals 1n a developing country, 1t is not

at all clear that this should be undertaken primarily
by oceanographers as an added responsiblility to their
research. Moreover, it 1s not clear that training
developing country scientists to carry out research
similar to that pursued by high technology labora-
tories in the U.S. wlll greatly aid these sclentists
in meeting their national obJectives of marine
resource and economic development. However, the
initiatives taken by oceanographers in the U.S. and
other developed countries in assistling colleagues

in the developing countries are commendable and
should be continued., The polint at lssue is not the
propriety of such initlatives but their adequacy.



Concern was expressed that assistance to academic
scientlsts in developing countries, elther on an in-
dividual seclentlst basis or on an inter-institutional
basls, may not provide an effective input of scien-
tific Judgement into governments of developlng
countries or provide an lmprovement- through sclence
and technology in the well-being of the publlc at
large. In a number of countries a transformatlion of
the science infrastructure is needed to provide the
links between advanced education and research and
meeting soclal needs. Sometimes links exist mainly
with a social elite who, through control of their
governments, wish to assure that they be the princi-
pal benefactors of marine science assistance. Oceano-
graphers participating 1n the conference were not
sure how to deal with this problem.

The agent whom a developing country i1s most likely to
turn for scientific advice on marine resource questions
was predicted differently by different conference
participants. On the one hand, individual scien-
tists found that their colleagues in developing
countries turn readily to colleagues in developed
countrles for a broad range of formal and informal
help on marine science affairs. On the other hand,
governments of developlng countries are viewed by
some as belng susplcious of the motives of developed
country governments whlch are considered as less

than altrulstic. Even UN agencles, some felt, are
not completely effective as sources of impartial
sclentific judgements because of the feeling by

some countries that they are controlled by developed
country interests., However, others consldered that
it is still 1likely that a developing country, in
wishing to assess the potential of a parfticular
resource, such as OCS o0il and gas reserves, may turn
to corporate expertise in a develcoped country. How-
ever, most participants appeared to agree that a
developlng country should move as swiftly as possible
to bulld its own expertise in handling marilne
resource guestions and then work cooperatively with
other countries.



In concluslon, a better assessment than we have now
of the true needs and interests of developing countries in
marine science 1is needed, and this must be carried out,
not mainly by oceanographic research scientists in devel-
oped countries, but with the initiative taken by govern-
ments of developing countries. Unless this is done soon,
much may be lost in the increased world competition for
exploitation of living and non-1living marine resources.



PROGRAMS AT ACADEMIC INSTITUTIONS

V.T. NEAL

Academic institutions in the United States have
been 1lnvolved in assisting foreign nations with educa-
tional and research programs in marine science for many
vyears. Examples of this assistance were given in re-
ports on a) the Cooperative Research Programs carried
out at Woods Hole Oceanographic Institution, b} the
Latin American Oceanographic Educational Center at
Oregon State University, c) the International Center for
Marine Resource Development at the University of Rhode
Island, and d) the International Marine Biology Program
at the University of Miami. These programs demonstrate
the many forms in which assistance may be given: (1)
acceptance of forelgn students into graduate programs
in marine science; (2) provision of reprints, publica-
tions and reports to forelgn scientists and institutions;
(3) exchange of professors; (4) provision of opportunities
for forelign sclientists and students to participate in
oceanographic cruises; (5) cooperation with forelgn
sclentists in developing and carrying out research pro-
grams; (6) advisory service for educational and research
programs; and (7) short term training programs for
foreign technicians.

Since World War II some major programs have provided
the basis for substantial international cooperation in
oceanographlc research. Mocst notable are the Inter-
national Geophysical Year, the International Indian
Ocean Expedition, and the establlishment of the Inter-
national Decade of Ocean Exploration (IDOE) programs.

In spite of the emphasis placed on international

cooperation in the programs mentioned here, participation
of forelgn scientists on cruises of oceanographic ships
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operated by U.S. educational institutions has been very
low. For example, on the three large ships operated by
Woods Hole, only about five percent of the sclentists on
board during the perliod from 1967 fo 1973 were from
forelgn countries. It is estimated that less than half
of these foreign sclentists were from lesser developed
nations. The low rate of participation 1s difficult to
rationalize since many of the U.S. ships spent almost
half of thelr time at sea operating within 200 mlles of
foreign coasts. In some cases the lack of participation
by scientists from lesser developed nations may be because
of the lack of sultably tralned perscnnel in a glven
country. Another reason may be lack of communication,
i.e., the announcements of the cruises (1f sent to the
countries involved) may not reach the correct pecple in
time. The most effective way of getting participation
has been person~to-person contact between the chief U.S.
scientist on the erulse and the scientists in the other
countries.

Although the presentations given were prepared in-
dependently and descrilbed different types of programs,
they all tended to point out similar problems and needs.
They also indicated that a consliderable amount of effort,
albelt fragmentary, has been given to assistance programs,
particularly in Latin America.

The basic problems and needs that were frequently
mentloned net only in the papers given but also in the
discussions that followed are summarized below.

l. Personal (scientist-to-scientist) contacts
are very effective and should not be handl-
capped by unnecessary bureaucracy.

2. The U.8, image suffers from an apparent
lack of continuing commitment. Vaclllation
in U.S. attitudes toward foreilgn assistance
programs and a seeming lack of direction
are major causes of skepticism.

11



. Those academic units in the U.S. that try

to establish and maintain good assistance
programs with lesser developed nations
have- great difficulty in finding the
necessary financial support.

It may be difficult to arrange and carry
out effective programs because of communi-
cation problems. This may be because of
the time factor (i.e., bureaucratic dead-
lines). or cultural factors or physical
faetors (distance between countries and
operational problems within mail systems).
U.S. scientists involved 1n cooperative
programs need patlence and sincerity and
must be diplomatlc. 1In addition, they need
to have an understanding of the history,
culture, politics, and language of the
other nation(s).

Needs of the other nation can be better
appreciated by U.S. scientists if they
teach and do research under the conditions
that prevail there. :

. Although 1t 1s helpful to have some of the
foreign students educated in the U.S.

there are definite advantages to be gained
by teaching students in their own region,
Foreign scientists are sometimes asked to
attend meetings and conferences to help set—
up recommendations for assistance programs
that will be helpful to them.

Foreign nations wishing to obtain assistance
must have a commitment to marine science,
must have Jobs for those to be educated or
trained, must have reallstic long range
plans and goals, and must establish national
priorities.

12



FEDERAL AGENCY ACTIVITIES IN MARINE SCIENCE
ASSISTANCE TO DEVELOPING COUNTRIES

H.B., STEWART

The steering committee of this conference specifi-
cally restricted consideration of federal activities
to those of the civilian agencies., It is well known that
the Department of Defense, primarily through the Naval
Oceanographic Office, does provide considerable marine
training and equipment to developing nations; however,
the conference preferred to concentrate on those activi-
fies that were initiated for reasons other than any
military ones.

Although almost all federal agencies with marine
responsibilities carry out international activities to
some degree, it was decided to 1limit consideration to
those activities of the five agencies with major involve-
ment in international marine science: the National Ocean-
lec and Atmospheric Administration (NOAA), National Sci-
ence Foundation (NSF), Smithsonian Institution (SI),
Environmental Protection Agency (EPA), and the Agency
for International Development (AID).

The papers that follow provide the details, but it
was clear from the formal presentations and from the dis-
cusslons that followed them that the present level of
marine science assistance by the federal agencles to de-~
veloping countries is extremely low. The AID effort, for
example, has been seriously curtailed over the past two
vyears. Their total personnel has been reduced by 28
percent, and their present funding is focused on con-
cluding the existing programs rather than initlating
any new ones. Projects in the marine field have suffen
ed along with others. NOAA has no funds whatsoever for
providing marine scilence assistance to other nations,

13



and such work as they have accomplished In this area has
elther been funded by AID or UNESCO or else done as part
of some other program through internal reprogramming,
e.g., the 1972 education and tralning cruise aboard the
DISCOVERER as part of the Cooperative Investigation of
the Caribbean and Adjacent Regions (CICAR).

The National Science Foundation contributes both
through its Office of International Programs and through
the program for the Intermational Decade of Ocean Ex~-
ploration (IDOE). Although NSF funding for this work
was described as reaching "barely to the non-trivial
level," the IDOE program over the past year has taken
on considerably more international flavor. More forelgn
co-lnvestlgators are involved, and more IDOE activitiles
are taking place in foreign waters than was the case
earlier. However, these programs are still directed
primarily to the interests of U.S. scientists, and any
advantages that may accrue to developing nations are
incldental.

The Fellowship Program of the Smithsonian Institu-
tion puts investigators from other countries on an equal
basis with those from the United States in competing for
fellowship support, so there is no significant partici-
pation in this activity by persons from the less develop-
ed countries. Utilizing primarily PLA80 funds, the
Smithsonlan has carried out foreign programs at the rate
of about $4 million per year, of which a small portion
is directed towards marline sclence. Thelr major con-
tribution has been the establishment and operation of the
Marine Biological Sorting Cenfter in Tunislia which pro-
vides both a service to the Medlterranean nations and a
training faclility for blologists in the reglon.

Of the five agencies represented, only EPA seemed
to approach an adequacy of funding for its International
activities. Even thilis agency's work overseas 1s not
directed specifically toward assisting other countries,
but rather its Internatlonal mission 1s "to engage

14



directly with other nations 1ln activities of specific
interest to EPA." They support informal exchanges and
visits of experts as well as funding pollution-related
programs in Canada, Mexico, western Europe, Tunisia,
Yugoslavia, Poland, Japan, India, Israel, Egypt, and
the U.S.S.R.

Although each federal representative gave an
adequate presentation of what his own agency was doing
in marine science that might assist the developing
countries, it was obvious that only AID had a specific
mission to asslist such countries, and even that effort
1s essentially phasing out for lack of funds and
personnel. The only conclusion possible 1s that the
present policy of the federal government does not .
recognize marine sclentific and technological assistance
to developling countries as an activity deserving of
support. In the present budgetary climate where program
support depends so heavily on expected returns on the
investment, the marine scientific communlty has so far
been unable to Jjustify any real federal effort to trans-
fer U.S. marine science and technology to the developing
countries. If we can demonstrate the pay-offs, show an
expected return on our investment, a well concelved and
clearly enuncilated program plan might elicit the federal
support that is needed if the United States 1s ever to
mount an effective federal effort in marine sclence-
both abroad and at home.

15



FISHERIES

J. LISTON

The fisheries section of the program was divided
into three topic areas: 1) capabilities of U.S. institu-
tions involved in Fisheries education and research; 2)

2) recent, ongoing, and projected inter-institutional over-
8eas programs in Fisherles; and 3) problems encountered in .
operating overseas programs. It was clear both from pre-
sentations 'by speakers and from floor discussion that there
is a substantlial de facto training program for overseas
students at most universities offering Fisheries work,

This takes the form of a variably large enrollment of
foreign students in these institutions, but only in a few
cases are speclal programs offered. The need for specific
training, or at least individual attention, was under-
scored by a number of speakers, who emphasized in part the
desirabllity of relating the fraining experience to needs
and conditions in the trainee's home country. Many ex-
amples were given of the discontent of inappropriately
trained foreign students and the frequency with which they
return to the U.S. seeking work. It was suggested that
this problem could best be met without disruption of
departmental curriculum by extending tralning beyond the
University to governmental or Industry laboratories and

by selecting research topics for foreign graduate students
which relate to problems in their home country and which
involve methodology which can be used in the home country
{(i.e., avoliding dependence on very expensive or sophisti-
cated equipment). Curricula from various U.S. West Coast
institutions were compared and found to be reasonably com-
prehensive in coverage, offering foreign students a number
of alternative programs. However, deficiencies were noted
in the training available in the fishing sector itself,
though this could be compensated for partially by actual
shipboard experlence. It was pointed out that at least
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one East Coast institutilon nas a comprehensive fishing
technology training program. The emphasis on young
scientist tralning which dominated the first topic area
discussions was appropriate--as later topics were dis-
cussed, 1t became obvious that the dominant theme was
that to be effective, international programs must be
directed towards people rather than instruments or fa-
cilities. Successful programs jnvolved a very high

1eye1 of person-to-person contact at all stages of devel-
opment, with cooperation rather than dictatlon of the
functional modus operandi. Most speakers emphasized the
need to work with professional personnel in developing
countries as colleagues, rgther than as trainees. One
even made the important observation that young sclentists
of less developed countries (LDC) should be tg1lowed to
make thelir own mistakes." The requirement for an easy,
cooperative relationship should not, however, detract
from the equally important need to establish a well
thought-out program plan with phased operations leading
in a stepwilse fashion to & defined set of ultimate goals.
These goals must be set in terms of the LDC needs and,
1deally, should arise as an LDC scientist initiative,
through joint discussion between developed country and
1DC people in face-to-face situations. The need for
flexibility in the timetable of such plans and the

actual operational steps was emphaslzed to permit a
natural development and to enable new and unexpected
opportunities to be seized. This was j1lustrated in the
accounts of the program of cooperative agsistance between
Universidad Catollca de Valparalso (UCV), Chile, and the
University of Washington (U of W), Seattle, which formed
the core of the presentations of a number of the speakers.

This program, which was started at the request of
the Chilean faculty and developed through discusslon,
written communications, and much personal contact, was
designed primarily to upgrade the Escuela de Pesca in
terms of staff qualifications, curriculum, teaching
effectiveness, and other aspects of the instructional
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reole, and also to improve its usefulness as & regource
institution for industry and government in Chile. More-
over, since the school was unique In Latin America 1in
the scope of its coverage of Flsheries topies, 1t was
agreed that one suitable obJective would be to develop
it as a center for Fisheries Training in Latin America.
In fact, most of the aims and objectives were achieved
in the course of the total program, which has extended

The base-line funding for this program was provided
by the Rockefeller Foundation, but flexible operational
pPlanning permitted the concomltant utilization of support
from U.S. AID, Peace Corps, OQAS, the Chilean government,
FAO, and the Ford Foundation. This not only helped to

"~ into the areas of government pPlanning and development,
resource utilization, industrial development and improve-
ment of artisanal fisheries, Emphasis was bplaced on the
need for concomitant development of expertise at various
levels in university development programs. This 1ig only
possible, of tourse, where some competence does exilgt at
each level, as in the case of the UCV-U of W program, and
underscores the advantage of building upon existent
structures in education, rather than trying to develop
new systems from sceratch. This was shown to be a major
factor in the Success of the Chilean pProgram and the ex-
tent of its influence on extra-University fisheries
affairs, Projects fundead by the Chilean government or
other international sources and involving students ang
faculty of ucCv and U.S, faculty were an early and continu-
ing feature of the UCV~U of W brogram. Moreover, in the
latter stages of the total program, one U.S. participant
worked directly with artisan fisheries groups, extending
the effort down to the roots of the fishery problem and
involving students, faculty, and government people in
this project.
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It was felt that in the developing countries,
where trained professionals are in short supply, this
type of mixed approach 1s not only desirable but neces-
sary, even where the primary focus is university devel-
opment. On the other hand, 1t was also emphasized that
the ultimate goals of the program must always be kept in
mind, and diverslty of effort within the program should
not be permitted to blunt the thrust towards thelr
achievement. This 1s one area where the experience and
scientific objectivity of the developed country scien-
tists can be applied effectively. A warning was sounded
against excessive "bigness" in programs, since this
attracts a bureaucracy which siphons off money from pro-
gram operations and can greatly impede the rate of pro-
gress towards the objectives. In addition, bigness can
strain the capabilities of the U.S. participating insti-
tution, forcing it to a choice of devoting an increasing-
ly large portion of its efforts to the overseas program,
thereby undermining i1ts domestic base and ultimately re-
ducing its capabllity to meet elther domestlic or forelgn
needs. In such a situation, 1t was suggested that a con-
sortium type arrangement be considered in which a number
of U.3. institutions agree to act jJointly in an overseas
project. However, a warning was sounded that the con-
sortium organization 1tself should be firmly based 1n
the operating departments and not at the institutlon ad-
ministrative level. In thls way, bureaucratization can
be minimized and decisions can be made and acted upon
quickly. Such an arrangement requires much forbearance
and trust on the part of institutional administrations,
but the example of the Consortium for the Development
of Technology (CODOT) was clted as proof that such an
arrangement can be made. CODOT involves cooperation at
the department head level between Food Sclence and
Technology departments at the Unlversity of Californla
(Davis), Michigan State University, the University of
Rhode Island, University of Washington, and Unlversity
of Wisconsin. The business office is situated at U.R.I.,
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which generously provides the necessary financial and other
services, but operating decisions are made by the executive
commlttee of department heads (or their representatives),

who are actively involved in the ongoing overseas programs.

The general importance of technician and sub-
professional tralning was emphasized by a number of
particlpants. The serlous deficlencies of present pro-
grams for training fishing skippers and middle manage-
ment personnel were clearly presented. Present programs
commonly supported by U.N. agencies emphasize quantity
production. PFacllities are usually excellent but the
quality of teaching is variable and frequently ilnappro-
priate to the needs of particular developing countries.
There 1s too little emphasis on fishing technology, and
there 1s insufficlent depth in background science and
engineering., This limits the usefulness of trainees
as potential mlddle management people in a developing
industrialized fishery. While it was recognized that
in-country (i.e. LDC) training is ultimately the most
effective procedure, 1t was suggested that instructors
for such programs should be prepared through a program
in a well equipped U.S. institution such as U.R.I. This
also relates to another major concern of participants -
the artisan fishery. It was pointed out that these
small boat fisheries frequently account for the great
bulk of the fish landed for domestic consumption, and
yet there was doubt that the artisanal fisherman could
best be helped by industrialization. Several partici-
pants described programs of mechanization for artisanal
figsherles which effectively lncrease thelr productivity
and provide for cash lncome without completely changing
the social structure within which they 1lie.

The value of forelgn natlonal participation in
research cruises or other aquatie research activities of
U.8. universities or other institutions was also raised.
The highly personal nature of the U.S.-Foreign contact
here was felt to be particularly useful and unlquely
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effective. However, it was stressed that 1t is important
to treat such forelgn particlpants as colleagues and co-
investigators, rather than as Junior personnel to be
directed. Partlclpation must be as equals, even though
a great difference 1n qualification may exist. Real
participation should be arrlved at in planning, execu-
tion and evaluation of results. Working together means
more than simply standing around observing.

The many multilateral and bilateral arrangements
in fisheries in which the U.S. participates were not
discussed at this meeting. Since most of these are
essentially organized at the government level, it was
declided that they would not filt well within the Institu-
tion to Institution concept on which the conference was
based. However, these arrangements may in fact involve
technological transfer and are, in any case, Important
to groups involved in International activities. They
should not be ignored.

In general, those conferees who have participated
in overseas programs, whether structured or unstructured,
felt that the experience was beneflclal to them as
individuals and to theilr institutions. Apart from the
obvious personal satisfactions of helping to fulfill
human needs, the U.S3. participant acqulres new knowledge,
new viewpoints, and, of course, access to areas of
scientific research which may not be available in the
U.S5. Nevertheless, 1t seemed to be agreed that present
efforts of technical assistance in fisheries were too
small and, 1In view of the tremendous importance of fish
as a source of protein food for the LDC's, that a
stronger national commitment was needed with sufficient
fundlng and a program management system which would
facilitate rather than impede effective technology
transfer,
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PROBLEM OF MARINE SCIENCE RESEARCH
T0 FOREIGN STATES

W.8. WOOSTER

The problem of marine sclentific research assis-
tance to forelgn states comes urgently to our attention
because of recent developments in the law of the sea, and
particularly the issue of "freedom of oceanic research."
Yet many of the programs to be discussed at this meeting
have been underway for the last ten or twenty years,
long before restrictions on oceanle research became
detectable, let alone onerous.

Why did marine scientists and their institutions
get involved in technologlcal transfer long before the
phrase was even coined and certainly before they were
forced by circumstances? First, because it 1s a natural
attribute of scilence to disseminate 1ts results.

Sclence without publication is like the legendary tree
that falls unheard in the Siberian forest. The very
process of achieving understanding cries for the sharing
of this understanding. It i1s natural for sclence to be
overt, not covert.

Second, marine sclence in the U.S8.A. has been
largely an activity of academlc institutions whose
responsibilities include not only the acquisition of
new knowledge, but also disseminatlon of knowledge, both
0ld and new, and public service whereby such knowledge
is made applicable to problems of mankind. It is
natural for academic institutions to train people and
to contribute to the solution of societal problems.

Third, oceanography is a global sclence and puts

its practitloners in contact wlth people and problems
in other countries. If one, for example, studies
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eastern boundary currents, he may be limlted by what

he can understand in the Californla Current. He then
looks for analagous but more tractable or strongly
developed phenomena, finds himself in the Peru Current
where he 1s faced not only with fasclnating scientific
opportunities but alsoc with a developlng country, richly
endowed with marine resources, concerned to build a
marine science capabllity, and deeply involved 1In the
polltical problems of the law of the sea. It 1s natural
for marine scientists to be interested and to become in-
volved in cooperative activities with scientists in
other countries,.

Discussion during the next few days wlll illustrate
the extent to which U.3, marine scientlists have shared
their results and have participated 1n training and the
other aspects of technological transfer. Yet, despite
the magnitude of thils effort, the positions and
attitudes of the developing countries in the law of the
sea debates suggest it has been a failure. Their
positions on controlling oceanic research by foreigners
reflect a lack of confidence that the flndings will
truly be shared and demonstrate our fallure 1in developing
sclentifiec attitudes 1n these countries. Was our effort
too small, was it misguided or badly focused, or is the
problem entirely toc complex for the type of effort
applied?

These gquestions are important because the U.S. is
desperately bargaining to preserve the posslbility of
conducting oceanlc research beyond the limits of U.S.
Jurisdictlon. One bargalning chlp is to promise to
share results and to assist coastal countries in the
application of those results. Suppose the bargaln is
struck, and we are committed to an active program of
identifying and meeting the perceived needs of develop-
ing countries with respect to the marine research in
which we engage. Can we determine from an analysis of
what we have been doing, how effectively to meet this
commitment?
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I think that Just the inventory of what we have
been doing will serve some useful purpose. The effort
has been significant, has been largely bootlegged from
research funds, and has been little recognlzed, not only
abroad but also in thils country. Beyond this, there are
undoubtedly some lessons to be learned from this review.
I suspect, if we are really critical, they will 1nclude
some of the following points:

1. We have not been sufficiently serious in our
commitment in timely fashion to process, analyze in at
least a preliminary manner, and distribute 1in usable
form the results of our investigations. The developing
countries -and the NODC- are getting tired of our excuses.

2. We have seldom involved sclentists from devel-
oping countrles in the planning phase of our investi-
gations, even where this would have been helpful, and
not commonly in the synthesis of their final results.

3. We have been lax in meeting our commitments
fo share samples and to return labelled reference
collections.

4. While accepting foreign students generously in
our educational programs, we have not gone out of our
way to discover and alleviate their special problems, or
to 1ldentify thelr special needs and interests.

5. We have given insufficient attention to identi-
fying and developing the possible applications of our
findings, insufficlent not only for our international,
but also for our national, obligations.

If funds were not limiting, how might we go about
carrying out an active, even aggressive, program of
technological transfer in marine science? I ean think
of several possible actlons, none of them dramatically
new, and I'm sure you wlll have others in mind.

1. Provide educational opportunities for research
personnel, at the masfer's and doctoral levels, in U.S.
universities, with programs closely tuned to the
students!'! needs and opportunities for work back home.
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2. Establlsh training courses for middle level
staff-technicians and super technicians—-~at appropriate
in some cases, tropical universities, with curricula
specifically designed for the qualifications and work
objectlves of the students.

3. Provide facilities for repair and calibration
of Instruments, with funds for spare parts and for
speclalists who would travel to other countrles to train
users and maintainers of such equipment.

Organize Interdisciplinary teams of scientists
fo assist developing countries upon request 1n planning
and evaluation of programs; selection, procurement, use
and maintenance of equipment; interpretation and
application of data, etc.

5. Support U.S. laboratories engaged in field
work in distant waters at such a level that sclentists
from developing countries can be involved in meaningful
ways throughout the life history of research projects.

6. Fund long-term "sister relationships" so that
the flow of scientists and students between institutions
could proceed at an adequate scale and for sufficient
time beyond the "incubation" perilod to where the mutual
benefits would be firmly established.

But my task has been to introduce the topilc of
marine sclence assistance to foreilgn states, not to
solve its problems, a responsibility that I bequeath to
my successors on the program.
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LAW OF THE SEA CONFERENCE

J.A, KNAUSS

As Chandler Morse and Warren Wooster noted, I
think 1t fair to say that the genesis of this meeting
has been the dlscussions directed toward the Law of the
Sea Conference., However, in my view, this conference
has an 1lmportance independent of the Law of the Sea
Conference, a polnt to which I wish to return.

The concern of scientists in the Law of the Sea
Conference 1s straightforward. It appears that after
the Law of the Sea Conference it will be more difficult
for those who will wish to continue to do research on
the oceans; the guestlon to be settled i1s how much more
difficult. There is a high degree of probability that
there will be somethlng equivalent toc a two hundred mile
resource zone negotiated at the Law of the Sea Confer-
ence, and unless we are very lucky, we might think of
that 200 mile resource gone as a territorial sea as far
as sclence is concerned; that is, the coastal nation
wlll exercise the same kind of control over sclentific
research in a 200 mlile resource zone as it now exercises
in 1ts territorial sea.

The area of the ocean involved is not trivial.
Something like 37% of the ocean is within this resource
zone, and 37% of the ocean is an area about equal to
the land masses of the world. We made a calculation at
the University of Rhode Island recently, using the last
five years of TRIDENT crulses, and concluded that TRIDENT
spent something like 45% of her time over the last
five years doing science 1in other people's 200 mile zone.
More recently, both Woods Hole and the University of Miami
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have made a similar calculation and have arrived at about
the same figure. Thus 1t would appear that approximately
30-50% of the effort of the U.S. academic fleet 1s spent
. in these proposed 200 mile zones of other countries.

Transfer of technology is another 1tem on the Law
of the Sea Conference agenda. To some extent this item
has been coupled with the scientifle¢ research issue.
For example, both items were assigned to the same sub-
committee. I have not been involved 1in transfer of
technology discussions very long, but having discussed
the subJect with economists, political scientists and
others, 1t 1s clear that this subJect means different
things to different people and I am less confident than
I used to be that I understand thls subject at all.
Chandler Morse has just presented a very broad con-
ceptual approach to the subject of technology transfer
and I have no quarrel with his thesis. I wish to
limit myself to one small part of this total problem;
namely, technology transfer as it may relate to the
scientific research issue in the Law of the Sea Conference.

As a substitute to an explicit consent regime in
the proposed resource zones, the U.S. has suggested,
among other things, that we will share our data, encour-~
age participation, and guarantee open publication of
results as the quid pro quo for the continued right to
conduct research in these areas. As Warren Wooster has
indicated, the response to these suggestions has not been
very enthusiastic, The reasons for this lack of
positive response are several but amongst them is the
fact that there is insufficient scientific expertise in
most developlng countries to make use of information
and opportunitles provided. 1In some cases they can
make little or no use of the kinds of information we
gather. As a consequence, the question has been raised
as to whether a marine science assistance program would
facilitate the freedom of science issue in the future.
Although it is an intriguing idea, I know a number of
people in this room who have been close to these negotia-
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tilons feel as I do; namely, that this is a very tenuous
hypothesis, and although I have been one of the more
outspoken advocates for this approach, I am not all that
confident of 1ts success.

On the positive side it 1s quite clear that 1t is
easier for scientists to cooperate with one another when
they have a commonality of interest, that is, when they
are dealing with one another as scientific peers. Thus,
it is comparatively easy for U.S. scientists to develop
Joint programs with theilr colleagues in the United
Kingdom, France and Germany, for example. One can argue,
therefore, that if we could develop a high level of
sclentific expertise in all coastal nations we could
alleviate the most difficult parts of any possible con-
sent regime. Of course, it is not quite that simple.
U.3. and U.S5.5.R. oceanographers are scientific peers
and are lInterested in many of the same kinds of pro-
blems, yet both groups have had difficulty in trying to
work off each other's coasts for reasons having nothing
to do with science or scientists, If two scientifically
sophilsticated nations have these kinds of problems, we
should not expect even the most successful marine
asslstance program to remove all barriers. Amongst the
developlng countries, at least, the question of a 200
mile resource zone is linked to attitudes of nationalism,
a state of mind with many of the same qualities of
irrationality that the term "national security" evokes
in the U.S. and U.S.S8.R.

From my listening to the debates on scientific
research in the LOS preparatory meetings, the attitude
that comes through most clearly is the fear of the
unknown. These countries do not understand the nature
of the sclence programs; they do not know what is going
on; they do not think that the science that is being
done 1s neutral, let alone in their best interests,
long-range or otherwise. Thus, I am hopeful that if the
U.S. could develop some kind of a realistic program in

28



marine sclentiflc research asslstance or technology
transfer, call 1t what you will, that 1t would help the
sclence 1ssue at the law of the sea negotiatilons.

Note that this plea for a technical assistance
program is based on law of the sea arguments alone and
1s independent of the most Important reason for marine
scientific research assistance. I realize it is some-
what out of fashion these days to discuss forelgn aid but
along with many other scientists, I believe, as I think
many of you in this room believe, that development of
science and technology is critical to the salvation and
well-being of the developlng world. I think we in the
developed countries owe it to the world to foster the
development of thils type of expertise in the developing
world,

My last point is that I think there is a danger in
tylng marine technical assistance too closely to the
law of the sea even though, as I have indicated, the
impetus for this conference can be largely traced to
the law of the sea days. Let me glve a few examples to
indicate the nature of the problem as I see 1it.

Senegal may decide that the marine science assis-
tance 1t needs most is that which would help develop
or manage its fisheries, This means that a Unilversity
of Rhode Island expedition to that area to study the
propagation of edgewaves or post-Pleistocene sedimenta-
tion, for example, is not really contributlng very much
to the problem that Senegal has listed as number one on
1ts marline sclence assistance agenda. Even when you
take a program such as the Coastal Upwelllng Experiment,
which 1s related to biological productivity, there can
te a technelogy mismateh as could have been graphically
demonstrated by a visit to ATLANTIS II before she
salled from Woods Hole recently with all of the Univer-
sity of Washington equipment aboard. Even those of us
who think we understand what 1s going on 1n science these
days have to be impressed with the extraordinary amount
of high technology instrumentation involved in this
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program. It is not clear to me what kind of an impact
this ship would have on scilentists from developing
nations who might participate. They might wonder whether
meaningful cooperation is really possible.

If you ask yourself, is participation in a study
of edgewaves or a high technology coastal upwelling
program the most efficlient way to build scientifice
research expertise in fisheries management, I think the
answer 1s probably no, it is not the most efficient
way. Does 1t de any good at all? I think the answer
to that question is probably yes. But on the other
hand, I think 1t is also true that what we at the
University of Rhode Island do in Narragansett Bay and
Rhode TIsland Sound is probably of more use to most
developing countries than the research we conduct from
our research vessel TRIDENT off their coasts.

There is a second kind of problem I see in tylng
scientific research assistance too closely to participa-
tion in research in the resource zone, and that has to
do with the continuity of effort and the patfern of
our research. We work where there are interesting
scientific problems, and, at any given time, interesting
sclentific problems are not equally distributed around
the world. For example, research ships have almost
been queuing up to work 1n the waters surrounding
Iceland because of i1ts special importance to problems
in global plate tectonics and for the next few years it
appears we will all be working near the Galapagos for
similar reasons. “

In addition to the fact that we tend to concentrate
in some areas more than others, there is the added fact
that, to a coastal nation, our activities must appear
somewhat irreguiar., A ship from one institution may go
off the west coast of Africa to study one kind of thing
and it may be several years before it will be back; in
between another ship from another institution will be in
the area to study a different kind of problem. If
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marine sclence assistance programs are tled to specific
operations, is this the most effilecient way to build up

expertise in a developing program? Again, I think the

answer 1s no.

In conclusion, I would llke now to return to my
introduction where I noted that, although the genesis of
this conference was the idea of exploring what could be
done to help the freedom of sclence issue in the Law of
the Sea Conference, I think that we would be making a
mistake 1in these two days 1f we restricted ourselves to
this particular 1ssue. It seems to me that our real
interests are to try to develop a marine scilence
expertise in the developing world. I think it is clear
that the best way to do this 1s not to tie such a program
too closely to any given cruise or to any gilven project.
I think that 1f we attempt to do so we will fail in the
long run because such a program will be geared toward
solving our scientific problems, not theirs, and the two
are generally not 1ldentical.
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SOCIAL SCIENCE ASPECTS OF TECHNOLOGY
TRANSFER IN MARINE SCIENCE

G. PONTECORVO

When Chandler Morse asked me to give thls back-
ground paper, he also asked that I focus it on the social
science aspects of technology transfer in marine science.
I have picked three of these to talk about. I hope this
emphasis wlll assist in relating the technical assistance
and ocean science 1ssue to the more general problem of
economlic development. I hope also that this approach will
highlight some of the complexitles facing those who are
designing programs of technlcal assistance.

The three things that I want to mention are: first,
the role of technical assistance and technical diffusion
within an historical context; then I want to say a little
bit about the question of time horizons--more exactly, the
degree of freedom of action with respect to several alter-
native policies that various states have at any point in
time; and finally, I want to talk a little bit about the
framing of those alternatives, 1.e., the question of
national priorities and the appropriate social discount
rate for alternative investment opportunities of which
investment in marlne sclence 1s one.

In order to organize our thinking in an historical
sense about this process, consider Three simple models:
1) observe the Pilgrims' landing on Plymouth Rock in 1620.
Let's assume, first of all, that the technology avail-
able to them in terms of hardware, organlzational tech-
niques, etc. was fixed or constant, and also assume that
after that initial landing, there was no further contact
with or supply linkage to Europe; 2) in our second
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situation, let us relax the second assumption and assume
that there was a supply linkage with Europe but that
technology there and here remalned constant, i.e., did
not evolve; 3) flnally, let us assume what in fact
happened, that there was a supply link with Europe and,
in fact, technology constantly evolved.

At the time of the landing, it seems to me the
Pilgrims had one very definite technologlcal advantage,
and that was In the area of soclal organlzation. We may
say, to use the jargon of the economist, that they were
pragmatic short-run profit maximizers, shiftable and
adaptable, and that they had a very strong cultural
focus. This cultural focus took many forms, one of which
in later years we came to describe as a sense of manifest
destiny. This social adaptability and cultural focus
were conditions which the Indians could never easily un-
derstand or cope with very well.

The rest of the technological relationships between
the Indians and the Puritans were not so clear cut. The
Pilgrims had a gun, but the Indianhs knew a little bit
more about agriculture and the conditions of 1ife in North
America. In other words, the margin of technological
superlority, it seems to me, ocutside the political and
cultural areas was relatively slim. If, therefore, we
assume the condltlon of our first model, that there was
no technological change and no linkage with Europe, it
1s reasonable to surmise that the initial colony would
have ultimately, as in the case of the Jamestown colony,
elther been exterminated or absorbed by the native
Indian population.

If we move to the second case, where the technology
was constant, but where there was maintained a supply
linkage to Europe then it is hard to say what would have
happened. 1In all probability, however, we would not have
seen the rapid westward movement of American civilization.
In this context, 1t 1is important to recall that it was
the canal, the river steamer and the railroad that really
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opened the West. 1In the absence of these technlques, the
rate of return from the free land of the West would have
been much lower and accordingly, the rate of movement
slower. We may conclude, therefore, that what really

made the difference was the linkage to Europe and the
continuous evolution of European and subsequently American
technology.

The Indians played a losing game, with ever greater
disparity emerging between the rich and the poor. As long
as the Indians insisted on having their own identity (or
refused to accept the white man's on his terms), they had
1ittle chance to develop in the sense of Increasing thelr
material well-belng.

In 1620, everybody at Plymouth was poor. By the
time we came to Wounded Knee, the gap between the rich
and the poor--between the native population and the white
middle class--was indescribably large. This gap could not
easily be overcome and, if it was to be overcome at all,
it had to be done in terms of the cultural absorption of
the Indlan peoples.

Thils analogy is useful in that 1t glves us some
inkling as to the schizophrenic attitudes and thinking
of the LDC's toward the problem of technological transfer.

Now, to digress for a moment, there are two strains
within Western scientific development--scilence and -tech-
nology-- and their history is different. When we think
about science we may think about Newton, Bohr, Maxwell,
Einstein, etc. and when we think about technology 1in this
period, we think about people like Townshend, Newcomn,
Watt, Maudsley, Whitney, North, and so on. Historically,
these two strains were not directly linked, even it seems
to me, in a personality 1like Franklin. They were, of
course, indirectly linked in the general fabric and
educational actlvity of the society.
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In this connection, keep in mind that 1llttle more
than a hundred years ago, the baslc temperate agricultural
areas of the world were really not very inhabited. The
trans-Mississippl U.S., Canadian West, Argentina, Australia,
Siberia, etc. were not open to agricultural exploitation.
The basic innovations that made the exploitation possible
were, of course, the tramp steamer, the railroad and the
harvester. It is important to note that these innovations
which provided such a high rate of social return in the
opening up of the interior of the continents had very
little direct 1ldentification with formal science.

-However, science was introduced effectlively 1nto
the industrial process by the end of the last century,
so that we begin teo see such examples as chemlstry enter-
ing metallurgy. Recall that the early Bessemer process
which had little or no understanding of chemistry pro-
duced a highly uncertain product. By the end of the
19th Century you began to link very closely science and
technology. And, 1n fact, the LDC's see thls process—-
the so-called industrial revolution which really isn't a
revolution but an ongoing process--as one of ever greater
disparity between rich and poor, and one in which
science and technology are today inexorably linked in the
industrlal development of the West.

Theilr immediate concern, however, 1s with those
aspects of the process, the technological, which provide
the higher immediate rate of return. Now notice that this
concern alsc extends into the area of political, economic
and social organization. These are alsoc instruments in
this process of development. On the social side, the
developed states have utilized devices such as color
bars, wage differentials, employment conditions that
cannoct be met, etc., to maintain thelr differentiated
position. On the economlic side, specifically you have
the changlng of the whole structure of production in
certain sfates into so-called basic raw material producers
of crops, such as cocoa, rubber and so on, and the
Justification of thils on the grounds of a rationalization,
the theory of comparative advantage. This has led to
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turning whole socleties Into raw material producing areas
for a world market economy. This process completely re-
orients these countries and forces changes in theilr so-
6ial structure, but not in ways to which those socleties
have easlly adjusted,

Incidentally, as a footnote to this, one of the
things that the LDC's observe 1s that a key to upward
mobility within Western society is the educatlonal mech-
anism. The educational mechanism obvliously interests
them as a possibility for repeating the development pro-
cess themselves. This, I think, as Professor Morse in-
dicated, seriously misrepresents and misspecifies the
conditions under which economic development actually
takes place. And, it hides considerable confusion be-
tween the existence of science and technology or 1ts
presence in a soclety and its utlility to that scciety.

Now, the point of this discussion about Indians and
social organization is that when you start a technlcal
assistance program, what you're really asking the LDC's
to do 1s to ignore the heritage of five centuries of
Western expansion. Thils includes renouncing a basic
element in their ideology; that what we do 1s to our
advantage and not necessarily to theirs. We are asking
them to deal pragmatically with the here and now, while
in a sense ignoring, as I say, thelr whole heritage of
experience with us in the development process.

I would also point out one other thing that I
think sometimes gets owverlooked 1n this context. Tech-
nical assistance, if it 1s successful, actually threatens
the socleties it is designed to assist. Particularly in
traditional socleties, the infusion of a highly qualified
technical elite which has a different set of values and
a Western orientation which stresses rationality will
create social tension and strife. States, such as
Saudl Arabia, for example, find that 1lncreased revenues
from the production of petroleum, a massive technical
assistance program, is a mixed blessing.

36



Let us put aside our discussion of the implications
of Western history for technical assistance and talk for
a moment about time horizons. Theoretical models in the
social sclences tend to be long-run equilibrium systems,
and only recently have we developed the capabllity to
introduce uncertainty into these systems. There is a
constant tension, therefore, between the present and the
future in our theoretical model bullding-- and this, I
suppose, is best articulated on the popular level in
Keynes' well-known dictum about the long run. But what
thlis theoretical illustration means and why 1t's important
in this debate is that we must inquire about how much time
any soclety has to experiment with before it produces
results that are socially and politically acceptable.
Notice that this question of the length of the time horilzon
in any society 1s not independent of the level of social
control in the society. All socletles have a self image,
in Tawney's phrase--there is a magic mirror that reflects
the soclety and the image. The clarity of that image 1s
really what suggests the extent to whilch any soclety may
force itself to sacrifice the present to the future. But
most developing socleties in the world today do not have
that kind of image of themselves, they do not have the
kind of national cohesion, they are not willing to
sacrifice current consumption for future higher returns
for ‘a natlonal interest. Chandler's remarks about alter-
native socleties' rates of development bear very heavily
on this particular point. For example, consider the re-
lative rates of development of China and India and the
relative degree of focus and diffusion of those two
societies.

I want to say this a little more precisely and per-
haps make it a little clearer. Investment involves a
transfer of consumptlon from the present to the future.
If one 1s close to starvatlion, 1t 1s difficult not to
consume what is avallable at the moment. Therefore, in
most developing states, the time horizons get very short,
and the soclal surplus that may be used for alternative
purposes is limited. Only when the activities imply
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relatively immediate returns can they be considered on
any scale. And certalnly, the more you have uncertainty
wlth respect to those returns, the greater 1s the pres-
sure to shorten the time horizon.

Finally, let me say a word about social priorities
The simplest way of looking at this problem 1s to say
that there 1s some rate of social discount which is as-
certainable 1in a society, and that we can attach a net
rate of return to each project and proceed to activate
each as our limited resources permit. This, of course,
is a welfare criteria based on the growth of output that
maximizes the gross national product.

Now, the difficultles inherent in actually carry-
ing out this process, and they are, of course, slgnifi-
cant, should not deflect us from the importance of 1in-
slsting on a process of rational cholce, this process
based upon specifying the alternatives and examlning
each, including marine science. Now, an interesting
clue to this level of recognition of the implication of
alternative cholces in the marine area in developing
countries, is contained in the report of the Johns Hop-
kins Bologna meeting on technical assistance. I'd
like to read to you, if I may, a list prepared by Yohum
Artus, the Chlef of Marine Research Sectlon, Hydrobilo- .
logical Research Institute, University of Istanbul.

In compiling a list, Mr., Artus wrote, "The follow-
ing priority list: '

a) Fisherles problems and management and
to some extent the use of pollutants to-
ward obtaining a better yield.

b) Additional water supplies for domestic,
industrial, and agricultural uses.

c)} Protecting of the marine environment for
recreational purposes agalnst the hazards
of pollutants.



d) Obtalning new resources, such as mineral re-
sources, oil, natural gas, and proteln from the
ocean,

é) Obtaining a better understanding of the ocean-
graphlc parameters in order to 1lmprove marine
construction, including harbors, boats, quays,
and so on.

f) Forecasting changes in the movements of the
oceans and theilr biotic resources.”

You will note that this gentleman specifies a list
esgsentially in terms of applied technology and that,
therefore, his social priority list includes those
things which will bring the most immediate short-run
returns to the developlng state.

Let me conclude by indicating what I think are some
criteria that the Conference might consider. These
could be utilized to escape from some of the difficulties
that I have alluded to here tonight.

1) First of all, I think that the objectives of
any program should be kept limited and be specified pre-
cisely, and I think that probably means minimlzing aca-
demic educational components.

2) I would make certain to the degree possible that
the projects considered are visible. That is, that they
have linkages-~visible linkages--that the body politilc
in the developlng society regards as significant for the
soclety in question.

3) Any project should be able to demonstrate a flow
of net benefits. And the project should be designed in
such a way that the net benefits are ongoeing and tend to
cumulate. These might be thought of as scientiflic
monitoring stations where employment copportunlties and
actual sclentific activity, though at a relatively low
level, may be an ongoing activity. Continued employment
for nationals of a country will serve to develop a
constituency for such a program, those in a partilcular
developing state that actually have a vested 1interest
in it, and can articulate this in terms of their own
political environment.
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4) And, finally, I think that you should begin
with those projects that have the greatest prospect for
quick visible success--the simplest ones.
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TECHNICAL ASSISTANCE IN MARINE SCIENCES

W.T. BURKE

It was a thoughtless moment when I agreed to serve
on this panel to provide "background" information for
this meeting. I am a lawyer, not a marine or fisheriles
scientlst, and apart from not knowing anything about
marine or filsheries sclences, I also acknowledge having
a tremendous fund of ignorance about technical assistance,
In short, it is not clear to me whether or not I have any
fruitful role to play in providing useful background in-
formation. However, as one of the instigators of this
session, 1t perhaps is desirable and perhaps even useful
to try to recall what the idea was 1in suggesting the
meeting in the first place. This requires mention of
some relatively ancient history.

When Wib Chapman finally succeeded in 1968 in get-
ting NASCO to include more than hard science and more
than concern for the health of oceanography within the
scope of the committee, the step they took was to create
a sub-group to be concerned about the relationship of
marine science with international legal, political,
social and economic issues, including the then beginning
concern over LOS negotiations. Although this group,
called IMSAP then, and now with a broadened mandate and
terms of reference, the OPC, soon stuck its nose into all
kinds of business without being asked, I think 1t is fair
to say that a goodly number of us spent more time dis-
cussing the question of technical assistance and with
less effect than any other matter we were concerned about
or with.

We began discussing this question in 1968, immedi-

ately after IMSAP's formation, and contlnued at it
throughout the 1life of the group. Mozt of thoese concerned
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besides myself had had a good amount of practical ex-
perience in various forms of assistance activity includ-
ing Wib Chapman, Benny Schaefer, Warren Wooster, Glulio
Pontecorvo, Carroll Wilson, Hlroshi Kasahara, and Clare
Idyll. However, the interesting part of this is that we
never really could come to grips with the subject or
provide, though requested to do so, any useful advice on
current assistance problems. Then, Just as we were be-
ginning the final phases in 1970 of a study which we
began in late 1968 on various aspects of international
marine sclence affairsg, including a part on technical
asslstance, our two most energetic and creative members
died (Wib and Benny) and while we managed to creep
across the finish line I think we were not very satisfied
with our treatment of technical assistance.

What we did essentlally was make some ad hoe
recommendations but reached one major conclusion, namely,
that there ought to be a comprehensive study of this
problem, Naturally after our failure to do much with
the matter it only made sense to suggest further study.

Soon after completion of our report in January,
1971, IMSAP agreed to make this problem one of its top
priorities for future work. And we did attempt to enlist
the interest and assistance of others, almost always
unsuccessfully., With the support of Roger Revelle and
the Board he then chaired in NAS on Sclence and Technology
for International Development, NASCO and IMSAP got a
hunting license to find $100,000 to do a pilot study.
The only trouble wlth this was that the hunters could
never locate a llkely target. Interest in the Academy
varled from enthusilastic to lukewarm although mostly I
think the support was very positive if not productive of
cash.

All this time, I should add, it seemed very plaln
to all concerned that there should be action on the
technical assistance front not only for 1ts own sake but
also because there was a strong link between such activity
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by developed countries and the fate of marine science
research in the LOS negotiations. In fact we felt that
there was a potential gain politically if we could in-
duce even some serious study of the problem by a quali-
fied group. It is true that in 1971 the LOS preparatory
meetings were just getting under way but it was already
apparent from UN discussions and events in the IOC dating
back at least to 1968 that marine sclence research was
in trouble. From its beginning to the present IMSAE
along with NASCO and now the Ocean Affairs Board (what-
ever this may be at the moment), devoted particular
attention to the freedom of science issue. The IOC be-
came involved with this in 1968, had a major flght over
1t at the Sixth Session in 1969, and soon thereafter

the focus shifted to the UN and the Seabed Committee.
Throughout 1t seemed clear that the LDC's were disturbed
over this issue and that at least some of the disquiet
existed because of the great disparity in competence to
carry on investigations at sea. This dilsparity no doubt
reinforced, or was reinforced by, still other disparlties
of a graver nature.

The reasons for believing there was and 1ls a con-
nectlion between technical assistance and freedom for
research are more difficult to establish. Among factors
important for consildering the existence of this connection
are the following:

1) Suspicion that the benefits from research are
going to widen the gap between developed and
developing states. This assumes, and wlth
ample basls, that LDC's were fully aware that
the gap was already growing wider and that
the developed states (especlally) the U.3. were
not doing much to narrow or appreciably reduce
the widening.

2) Suspiclon that research actually served,
immediately and directly, both mllitary and
commercial interests not compatible with or
agreeable to developing states. This was
supported by perception of large military
gupport for research.
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3)

4)

5)

6)

7)

8)

9)

The belief that research or other assistance
could serve the needs and interests of LDC's
at least under certaln conditions.

The conviction that if research was to assist
LDC's 1t would be necessary to exercilse
control over 1t to assure its orlentation and
application were appropriate to that end.

The belief that if develcping coastal states
are assured of protection of thelr concerns
vig~a-vig the effects and activitiles of re-
search in offshoére areas that they will be
more conducive to legal provisions offering
reasonable protection from coastal obstruction
of science.

The belief that if coastal states are given
assistance aimed at thelr effectlve use of

the information developed by forelgn research
off'shore they wlll be more friendly toward
U.S. science.

The awareness by LDC's that freedom of research
is an important, 1f not dominant, interest of
the developing states and that threatening
restrictive controls over research may insplre
offers of concessions in order to dissipate
the potential obstructions.

An apparent perception by U.S5. policy makers
that freedom of sclence does serve U.S. and
world interests. ‘

A willingness, 1n principle, by the U.S. to

of fer resources through multilateral agencies
to support assistance efforts, I take 1t

that this statement of U.S. policy, occurring
as it did in our first maJor pollcy speech on
freedom of science, establishes that, on the
policy-making level in the LOS delegation, it
is accepted that there 1s a connection between
asslstance and political positions within LDC
delegations on freedom of research.
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It is fair to say certalnly that for quite a few
years there has been a strong and widespread feeling
that assistance efforts 1n marine science need improving.
After its first few years, the IOC was beset with this
issue and there has been discontent all around on its
failure to function more effectlvely in improving
agssistance efforts. In the past two years there have
been numercus recommendations from the IOC or its WG on
Training, Education and Mutual Assistance but these have
not had much effect. In short, for whatever reasons it
is generally agreed that assistance efforts in marilne
sclence need improvement.

One major difficulty that has frustrated discusslon
of the problem in the United States has been the lack of
comprehensive inventory of ongolng efforts in our edu-
cational institutions and laboratories, the problems
they confront, the methods employed, effects achleved,
changes made, assets invested, and assessments of what
ought to be done in the future to improve matters. It
has been felt, by some at least, that it was not too
productive to talk about an improved U.S. assistance
program without having in hand a pretty good 1dea of the
scale of the present effort and enough details about 1t
to reach conclusions about future activities. Clearly
the need is for this information on a global basis
(ineluding certainly the operations of IGO's and NGO's)
but certainly for the American institutional scene for
which information ought to be forthcoming most readily.

One would think this information could be gathered
with some ease and occasionally we have been assured that
at least one federal agency had full information on its
agsistance activities which i1t could make readily avall-
able. Somehow it never seemed to be forthcoming and the
scale of federal effort has not been, so far as I am
aware, ever identlfied with usefully precise description.
And, of course, all are aware that much goes on through
agencles other than the federal government.
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So after walting for a couple of years for a
finaneial angel to show up, burning with eagerness to
know more about assistance to LDC's by the U.S., we
decided to quilt waiting and try by means of a meeting
of persons involved to elicit both a useful core of
information and an initial assessment on how to proceed
with improvements.

It no doubt hardly needs emphasis that the views
of U.S. institutional participants in assistance are
by no means dispositive of the direction of the future.
The general perspectlives on need and interest held by
sclentlsts, administrators, and policy makers within
LDC's are indispensable ingredients to progress. The
combined views of both groups -- the assistors and
assistees -- are needed and ideally they should be
developed simultaneously. TFor the moment, at least, we
cannot proceed with the benefit of both sides together,,
but we do have the benefit of the workshop of develop- '
ing nation sclentists held 1n this subject in Bologna,
Ttaly, 1n October 1973. It will be of interest to
learn how their views mesh with those of the Americans
who seek or might seek to furnish assistance.

Whatever else the present meeting produces on the
positive side, 1t could have a negatlive effect if 1%t
somehow leaves the impression that nothing further needs
to be done. My own belief is that the role of the
oceans 1n resolving the critical problems of developing
states 1is too obscure, too varied, and too complicated to
vield to the efforts represented by this meeting, however
strenuous they have been. However, the fruits of these
discussions are important and hopefully will lay a firm
foundation for progress. )
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LEADERSHIP POSITION OF THE UNITED STATES
IN MARINE TECHNOLOGY AND NEEDED
ASSISTANCE TO DEVELOPING COUNTRIES

T+A, CLINGAN

The objectlives of this workshop include an examina-
tion of how the leadership position of the United States
and other developed countries in marine technology can
best be utilized to provide the needed assistance to
developing countries., At least two questions have al-
ready been raised which, in my judgment, provide us with
excellent themes for dlscussion.

The first, which I think is of first level impor-
tance, is one that all speakers thus far have touched
upon. Since our discussions of marine technology tranfer
must be considered in the light of the need for freedom of
marine scientific research, the question 1s what, 1f any,
direct or indirect linkages can be found between the two
issues? In most public discussions, 1t 1s assumed that
the offer of technology can be used as the carrot to
coax recalcitrant "consent-oriented" countries to make
conicesslons with regard to the presence of research
vessels near their coasts, or with respect to the number
and kinds of restrictions they might be I1neclined to en-
force upon the conduct of research by those vessels. It
is no longer clear that that assumption can be easily made.

Clearly, there 1s a need for varilous kinds of
assistance to developing countries. The point has been
made that this need should be satisfied regardless of
its linkage with the freedom of research issue. It can
be evaluated in terms of tralning requirements, in terms
of equipment, or in terms of sharing and exchange of data
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and samples. That much is self-evident. But to what
extent does the ability to conduct marine scientific
research depend upon making these things available? If
the demand to control research stems from purely pollti-
cal considerations, then the presence or absence of
offers of technology may be a significant factor in the
decision. If, on the other hand, the right te regulate
marine scientific research 1s claimed because of under-
lying feelings of nationalism or mistrust, then offers
of assistance would obviously be of less consequence to
the negotlator.

There are unfortunately few clues that will assist
us in responding to this kind of question. One can draw
some fairly obvious conclusions, however., Professor
Burke has glven you an excellent list of clues or hints
to the fact that there is a true linkage between assis-
tance and the conduct of research. It 1s certaln that a
lack of sclentifiec sophistlcation on the part of some of
the developing nations has contributed to attitudes of
mistrust, hence opposition., An increase in the level of
understanding on the part of these countries certainly
would not lmpede the attainment of the objectives of the
developlng countries in the forthcoming negotiations.

At the same time, mistrust arising from emotlional factors
would not lead to the same result.

One of the clear slgnals Professor Burke listed was
the offer by the United States to provide substantlal
support in terms of monetary assistance for marine tech-
nical assistance. Another clear signal of a linkage 1is
the agenda that was prepared for the meeting of the !
third subcommittee of the Seabeds Committee, which in-"
cludes both the toplc of freedom of scientiflc research
and the question of technical assistance (or mutual
assistance) for simultaneous consideration. I belleve
that this 1s an indication of the intentlon of the draft-
ers that both toplecs are important, and that both should
be consldered together. This 1s bolsteréd by the fact
that both were assigned to the same working group for
conslderation.
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Less clear, however, has been the general scope of
the question of technical assistance. Some of the dis-
cussion from the fleoor of the Seabeds Committee suggested
that the kind of technology developing countries were
really interested in was in the area most people would
call proprietary. If so, the linkage of issues 1s weak-
ened. The statement of the delegaftion of the United
States, however, made clear that they contemplated no
assistance 1In areas other than purely sclentific research.
I would hope that sometime in the course of the dis-
cusslon during the next two days some attention will be
paid to the degree to which we really find ourselves in a
realistic trade-off situation, or whether we have not
yet establlished an open channel of communlcations on the
same frequency hetween all parties concerned. We also must
discuss the best way to deal with these issues in a
negotiating mode.

Secondly, I believe the excellent opening remarks
make it quite obvious that we are framing a discussion of
institutional arrangements designed to achleve the
effective utilization of any valuable programs we might
be able to identify. Certainly it is not the purpose of
this meeting per se to discuss institutional arrangements.
Nonetheless, I belleve that it would be helpful to the
evaluation of the utility of various programs if we could
ask the kind of Institutional arrangement most likely to
be successful in putting those programs into action, and
the degree to which various institutional arrangements
might elther facllitate or hinder objJectives. With that
kind of discussion, we might begin to get a better feel
for the degree to which we are interested in single-level
systems with limited objectives and correspondingly
limited costs, or whether we need to consider some kind
of a flexible institutional framework such as has been
discussed in a recent paper by Dr. Chandler Morse, which
has the capability of subsuming a rather large number of
individually tallored, ad hoec subsystems designed to
meet a variety of needs and levels of technilcal require—
ments depending upon the demands and problems of
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individual developing cocuntries. With respect to the
former, I might emphasize that the question of cost may.
become an extremely important one to research institu-
tions, for it may well be that they will be called upon.
to absorb increased costs generated by new, severe re-
strictions on the conduct of research. If this occurs,
it may be that less research will be done,

Some statements were made last summer by developing
countries, but they were very few. And of those made,
there was a general lack of substantlve content regarding
the transfer of technology. This includes the inter-
vention by the United States. All this indlcates, as of
that time, a general lack of strong sentiment regarding’
the subject, although much of 1t may have been due to
the lateness of the formation of the appropriate working
groups.

411 of the above indicates, Mr. Chairman, that
questions of linkages, costs and institutions are failr
game for this workshop. The degree to which we improve
our understanding of theilr parameters is a measure of
the likelihood that we will be prepared to meet the de-
mands of negotiations this summer. And, in concluding,
while the subjJect is outside the immediate scope of our.
discussions, I might mention that there are a number of’
exlsting institutional problems, mainly legal, within
developing countries, that may be a bar to the conduct
of effective transfer of technology. Negotiations lead-
ing to programs within individual countries will have to
take these legal impediments into consideration.
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TRANSFER OF RESEARCH TECHNOLOGY

D.L, MCKERNAN

Mr. Chairman, I would very much like to bring be-
fore thils audience some different and challenging points
of view, 1f I can. It ig falr to say that the Unifed
States government has linked the issue of the freedom of
scientific research or the conduct of sclentific research
off foreign shores with the transfer of research tech-
nology because it becomes clear that one of the concerns
of the Less Developed Countries was that only the Devel-
oped Countries could take advantage of ocean research.
In speaking about the view of developing countries,
though, there is some confusion. Most developing coun-
tries consider the transfer of technology or hope that
the transfer of technology is the transfer of technology
to explore and exploit resources. That is to say that
they are really not talking about, or many of them are
not talking about the question of simply bullding a
national academy of sclences or a marine sclence capa-
bility in these countries; what they are talking about
are the kinds of technology transfer that willi permlt
them to drill oil, catch fish, or mine manganese nodules.
We are not talking about that; we, in faect, probably
cannot deliver on that kind of transfer of technology.
That kind of informatlon 1n this country 1is held among
private entrepreneurs, and the government can't really
commit companies to reveal company secrets.

This meeting is going to take up a number of sub-
jects, and I would like to see the conference challenge,
for example, the basic assumptions of our government
with respect to the relationship between conduct of
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scientific research in the ocean and the transfer of
technology. John Knauss, you will recall, talked about
his not being convinced that there should be a linkage,
and in fact, we might even be better off if we could
keep them separate. I now pose the question. of John,
do we now have any alternative? That is to say, I don't
think the United States can declde if the subjects are
going to be linked or not; they are linked, and there are
going to be articles dealing with the conduct of scien-
tific research in any law of the sea convention and
there are also going to be provisions for the transfer
of technology more than likely.

It is reasonable to assume that whether there is a
successful Law of the Sea Conference or not, the coastal
states are going to assume a greater control and juris-
dietion over resources lying off their coast, and in
fact, to some degree at least all maritime activitles off
their coasts than in the past. It seems to me this is
reasonable to assume, whether we like 1t or not. If one
takes a look at -the various proposals on various lssues
before the Law of the Sea Conference, staring in Caracas
in June, almost all concede a greater degree of control
over resources--at least off the coast--and it variles
from simple control over resources to a very absolute
control or ‘claim of sovereignty over the water column
1tself as well as the seabed. So one can assume that, if
there is to be a sucessful convention coming out of this
conference, one 1s golng toc see some major control over
coastal resources by coastal natlons. It seems to me
that at thils meeting, this conference, the delegates are.
well qualified to discuss--from our point of view, of
~course, not from the developling countries point of view--

the desirabllity of--and talk to each other about--sharing
the opportunity for résearch and results. By thils means,
we can gain some degree of opportunity to carry out re-
search within an area or zohe under the partial control
by the coastal states. : : T
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Another question that I hope will be raised is
whether the oceanographers, in fact, need the kind of
opportunities for ocean research activities that the
United States government is demanding at the present
time in 1ts proposals before the Seabed Committee.

The government's position in this respect —-— by the
way--has, to a considerable degree, come from the scien-
tific community, if I can use the term. Warren Wooster
and John Knauss in their remarks tonight and Bill Burke
as well have mentloned some of the history and background
of the problem developing concerning access to near shore
waters for the conduct of ocean research. Most of you
have read some of the papers that Benny Schaefer wrote
in the late sixtles on this subject. Dr. Roger Revelle
recently in Science has also indicated that, in his view,
a consent regime within the 200 miles would very likely
see the end of the "golden era" of oceanographic research.

It seems to me that this assumption of the need for
such freedom might be challenged because a number of
research institutions at the present time seem to pursue
thelr research programs satisfactorlily and do so by
getting coastal state permission to carry out the research.
It does seem to me that there is evidence that political
officials from developing countries are absolutely
paranolac about the operations of vessels~-research and
others--in waters that they consider to be under their
national control, and the requirements that are being
established by those countries for consent are totally
unreasonable and impossible in many instances. We should
examine more eritically the question as to whether or not
the oceanographer does require the kind of freedom to oper-
ate on and over the Continental Shelf that we have been
led to believe is necessary. That 1s to say, I am not sug-
gestlng that we don't need such adcess; I am saylng that
1t seems to me that this group assembled here is perhaps
better able than any other group to develop strong argu-
ments for the case that we're now making. And 1f we
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can't develop good arguments and sustain these arguments,
I think that we're in for a difficult time at the con-
ference. -

The question as to whether or not the transfer of re-
search technology is possible or even evidence of good
faith on our part 1s another question that I hope we can
examine. It doesn't weaken our case for other countriles
to know that we are doing some soul-searching on thils
question. Can we, in fact, bring together the energiles
and efforts of scilentists and government in the United
States in a meanlngful way to assess the results of research
and take advantage of this assessment for their economic
development. About two years ago, in an intervention at
the Seabed Committee meeting, we sald that we wanted to
provide for the transfer of research technology. We in-
dicated that 1f we just had some good projects, some good
ideas, that we'd try to furnish the funds to carry out
such a program. However, to the best of my knowledge,
there 1s no money in any budget within government or any
funds from without government to glve us an opportunlty
to develop this concept. In essence, we have failed %o
carry through with our commitment.

It seems to me that there's a real question as to
whether or not we can proceed, whether or not those of us
who are making these statements; serious as we may be,
and with all the best intentions 1n the world, whether or
not we can deliver, given the present framework of govern-
ment . funding for scientific research 1in our own country
as well as for aid for the development of research
technology 1n other countries.

It seems that one might even be a good deal more
eritical if one wants to questlon the direction of the
effort. If there is a possibility that we can live with
the requirements of developing countries or reasonable
requirements for consent to carry out our research on and
over the Continental Shelf, should we be putting our
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scarce funds into an attempt to develop the scientific
capability of foreilgn countries at this time. And thils

is particularly true when one sees 8o little real in-
terest in the LDC governments themselves. That 1s to say,
what if we did drop a billion dollars in this particular
program? I think that we ought to consider whether that,
by 1itself, would 1n fact provide for a real possibility
of the transfer of research technology unless there is
some evlidence of national Interest in scilence, or what
scilence can do by the LDCs. I think that it is not
unreasonable to conclude that one sees too little real
interest in ocean sclence or any other sclence in the
developling world at the present time. How many instances
can we think of where the funds that have been put into
the transfer of scilence or training of scientists have in
fact provided for lasting commitments from these countries?
There really aren't very many to the best of my knowledge.
And incidentally, and in conjunction with some things

that were said a few minutes ago by Giulio Pontecorvo, I
couldn't dilsagree more with hls view. His polnt of view
that we should refrain from training experts 1s contrary
to my point of wvlew. The only instances that I know of
anyway, of where there has been development of marine
sclence capablllity in these developing countrles, has been
through the development of expertise in universities and
governmental agencies, It might very well be that we
would be spending our money better to provide either
money or population control, or public health facilities
or pollution control, or using the few dollars that are
avallable 1n some other way. It seems to me to he fair
enough for us to questlon our priorltles. I hope we can
doe so at thils meeting.

Mr. Chairman, I raise some of these questions so that
in the course of our dlscussions 1n the next two or three
days, we can critically review the hypothesis upon which
this discussion really 1s based; that is, the i1dea that
we have an obligatlon to furnlsh assistance to the growing
marine science actlvities in developing countries, in-
cluding an effectlive tranasfer of scientific knowledge
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and supportive technology. I think that one might question
whether we do have such an obligatlion or whether that
course of actlon 1s the most effective means of asslsting
the LDCs to ralse their level of participation in the use
and development of the sea and lts resources.
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COOPERATIVE RESEARCH PROGRAMS AT
WOODS HOLE OCEANOGRAPHIC INSTITUTION

D.A, ROSS

INTRODUCTION

The Woods Hole Oceanographic Institution 1s a pril-
vate, non-profit research lnstitution founded in 1930.
There are over 800 employees working 1ln our laboratories
on Cape Cod, Massachusetts, of which about 200 are pro-
fesslonals, elther on our resident scientific or technical
staff. We have three large modern oceanographlc research
vesgels and several smaller ships. At present, we have a
formal educational Ph.D. program in COceanography with
M.I.T. We can also glve our own Ph.D. degree and have
less~-formal cooperative educational programs with several
other institutions. We also have a non-degree program
in Marine Policy &nd Ocean Management for pre- and post-
doctoral students in the social sclences who are in-
terested in workling on marine-related problems.

In the short time I have today I wish to tell you
something of our past experience in cooperative research
programs including our educational and sea-golng ventures.
I will mainly emphasize our experlence wlth foreign pro-
grams and scientists. Then I will briefly describe in
more detall some of our more recent and future efforts
and finally make some recommendatlons on how such
activities can be Improved in the future.

PAST EXPERIENCE

I think most of you in this audlence recognize that
oceanography is truly an internatlonal sclence. This
polnt was also reallzed by the founders of fhe Woods
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Hole Oceanographic Institution who included funds 1n
our original budget to bring forelgn sclentists to
Woods Hole for annual visits. We still receive numer-
ous visitors each year for varylng perliods of time.

In 1933, when the Institution was only three years
old, the International Tce Patrol established its base
of operations at Woods Hole and remained here until 1963.
In 1937, a joint research venture was 1nltlated with the
Bermuda Biological Station to study varilations in the
North Atlantic Drift. .

During World War II and the years immediately fol-
lowing, the Institution was malnly Involved in defense
actlvities and little cooperative or .foreign research
was done. In 1955, a cooperative program between Woods
Hole and the Institute of Meteorology of the University
of Stockholm was established. Professor Carl Rossby was
in charge of the program and divided his time between
the two institutions.

One of the first multi-national cooperative in-
vestigations of the ocean began in 1957 as part of the
International Geophysical Year. Two of our vessels,
ATLANTIS and CRAWFORD, participated in thils program.
Interestingly, both of these ships have gone onto further
international involvement--the CRAWFORD 1s now at the
University of Puerto Rico and ATLANTIS, now called the
EL AUSTRAL, sails as a research vessel under the
Argentinian flag.

_ The success of the IGY led to development of SCOR
or the Specilal Committee on Oceanlc Research whose mem-
bershlp included several oceanographlc unions and re-
presentatives from twenty-eight natlons. They organized
what was eventually called the International Indian Ocean
Expedition and between 1959 and 1965 over forty ships
from twenty-three countries worked in the Indian Ocean.
During 1962-1964, Woods Hole planned, organlized, and
adminlstered (with funding from the Natlonal Scilence
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Foundation) the Biology Program of the International
Indian Ocean Expedition. Over 180 scientists from
twenty countries took part in this cooperative program.

Perhaps as a result of the successes of the In-
dian Ocean program, the followlng years saw a consider-
able increase in international cooperative ventures.
There have been two recent ones which are worth noting.
The first is a continuing effort in the Red Sea made
in the past with German and Britlsh scientists and more
recently as part of a program funded by the Saudi
Arablan Government. One startling discovery of the re-
search was the finding of sedlments enriched in copper,
zine, silver, gold, and lead having an in situ value in
excess of two bllllon dollars. The process formling
this deposit 1s st11ll active and we are observing the
actual formation of & mineral deposlt. This finding,
coupled with similar discoverles on the East Pacifie
Rise, have opened a new field of research concerning
mineral formatlion on oceanlc ridges. Over twenty sci-
entists from seven different countries contributed to
a symgosium volume on this subject that was published
in 1969.

The second was a cooperative venture in 1969
aboard ATLANTIS II to the Mediterranean and Black Seas.
Again, there was considerable international cooperation,
and scientists from over fourteen countries participated
in the 8l1x month expedition. The Black Sea part includ-
ed a vislt to Yalta on May Day. A symposium volume of
the Black Sea studies will be published in a few days
and sixty-eight authors from ten different countriles
have contributed to this study.

Similar cooperatlve studies have been made by
Dr. X.0. Emery working with ECAFE (Economic Commission
for Asia and the Far East) whlch made geophysical sur~
veys of the East China and Yellow Seas, and by partici-
pation in some of the large IDOE (International Decade
of Ocean Exploration) programs like GEOSECS, MODE and
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the geological and geophysical study of the west coast
of Africa. Before I discuss a few speclific scientific
programs, I wish to comment briefly on two things: first,
the composlition of the scientific personnel aboard our
ships and second, the foreign particlpation in our edu-~
cation program.

Woods Hole ships have sailed over two million miles
since the Institution was formed., Although most of the
mileage has been in the North Atlantilc, as you can see
from Figure 1, we have spent considerable time 1n the
Medlterranean Sea and the Indian Ocean. We, like most
institutions, have taken foreign sclentists aboard on our
cruises (Table 1). Although we generally don't make a
deliberate effort to take foreilgn partleipants, we have
taken a relatively hlgh percentage when compared to other
organizations. We took 49 of 175, or about 28 percent of
the forelgn scientists taken to sea on UNOLS ships in
1972. Although this 1s a respectable percentage, as we
shall see in a minute, it leaves something to be desired.

I have examined the cruise records from our three
large ships (ATLANTIS II, CHAIN, and KNORR) to see if
there was any pattern to the composltion of our sclenti-
fic party. The results were a llttle surprising. Look-
ing at the data, we find that over the perilod 1967-1973
there was about 5 percent foreign participation, 25 per-
cent from other American institutions, and about 69 per-
cent Woods Hole participation (Table 2, Figure 2). Ob-
viously a large contingent from Woods Hole is necessary
to run the equipment, etc. on the ship, but the amount of
forelgn participation 1s surprisingly low when you con-
sider the relative amount of our ship-time that is spent
within 200 nautical miles of the coasts of other countries
A study of our cruise tracks shows that a considerable
portion of our time was spent in what may potentially be-
come forelgn waters (Table 3). Now 1t does not follow
that the percentage of forelgn participation should equaﬁ
the amount of time we spend in these nearshore waters, but
there does seem to be a dlscrepancy--and remembper here
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TABLE 1

FOREIGN SCIENTISTS PARTICIPATING ON UNOLS

SHIPS IN 1972
(data from UNOLS Office)

University of Alaska

ACONA: Japan-2
TOTAL: 2 gcientists

Scripps Institution of
Oceanography

AGASSIZ: Mexico-1

MELVILLE: Argentina-l, Brazil-3

Chile-5, India~2, Mexico-1
OCONOSTOTA: England-1l
E.B. SCRIPPS: Denmark-1,
England-1, Ecuador-l

WASHINGTON: Chile-8, Ecuador-2

Peru-3
TOTAL: 30 scientists

Lamont~Doherty Geological
Observatory

CONBAD: Brazil-19, Argentina-7

VEMA: Germany-1, Norway-1
TOTAL: 28 scientists

Duke University

EASTWARD: Denmark-14,
Jamaica-26
TOTAL: 40 scientists

Miami

CALUNUS: Ghana-1

GILLISS: Chile-1l, France-2,
Germany-2, Italy-1, Peru-l,
Netherlands-1

ISELIN: England-2

ORCA: England-1

TOTAL: 12 scientiats

Orepgon State
CAYUSE: Mexico-2
YAQUINA: Ecuador-l, Peru-4
Total: 7 sclentists

University of Rhode Island

TRIDENT: England-1
TOTAL: 1 scientist

Texzas ASM University

ALAMINOS: Colombia-1, Italy-1
Venezuela-2

TOTAL: 4 scientists

University of Washington

THOMPSON: France-1l, Spain-1
TOTAL: 2 scientisgts

Woods Hole Qceanographic Institution

ALVIN/LULU: France-1

ATLANTIS YI: Argentina-1, Brazil-é6
Congo-1, England-1, France-1,
Portugal-2, South Africa-11,
U.8.5,R.-2, Spain-1

CHAIN: Chile-l, Italy-l, Pakistan-1,
U.8.8.R.~-1, France-2, W. Germany-2

GOSNOLD: Argentina-1, Ghana-1,
Guatemala-l, Indonesia-1, Korea-1,
Mexico-1, Philippines-1, Thailand-1

KNORR: Argentina-l, England-1,
Scotland-1, Puerto Rico-3

TOTAL: 49 sclentists

SUMMARY:  Argentina-11 France~7 Japan=-2 Portugal-2
Brazil-28 Germany-5 Korea~1 Puerto Rico-3
Chile-15 Ghana-2 Mexico-5 Scotland-1
Colombia-1 Guatemala-l Netherlands-l South Africa-11
Congo-1 India=-2 Norway-1 Spain-2
Denmark-15 Indonesia-1 Pakistan-1 1land-1
England-8 Italy-3 Peru-8 U.S.S.R.-3
Ecaador-4 Jamaica-26 Philippines-l Venezuela-2

TOTAL: 82 Cruises -~ 175 Scientists
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that Woods Hole has a relatively high percentége of
forelgn participation when compared to the rest of the
oceanographic community (Table 1).

Looking further into the oceanographic character of
the cruise, be it biological, physical, chemical, or
geologlical and geophysical oceanography and comparing
this to the composition of the scientific party (Figures
3 and 4) shows some trends. The geologists and geo-
physicists tended to have the highest amount of foreign
participation whereas physical oceanography has the
lowest (Table 4). I don't think that much can be made
of this point other than it may Just reflect foreign
sclentists' interest in things like sea-floor spreading
or mineral resources.,

On some of our crulses, we have had exceptlonally
large numbers of forelign scilentists and without exception
this was due to a definite effort on the part of the
chief scientist of the expedition. What does become
obvious is that getting mechanlsms for having forelgn
scientists aboard research vessels needs improvement--
and I will come back to this 1n some recommendations I
will make later.

In the field of education of foreign scientists,
the Woods Hole Oceanographic Institution, which (remember)
is primarily a research organization, seems to have done
very well (Table 5). We have accepted foreign students
into four of our main educational programs: our joint
Ph.D. program In oceanography with M.I.T.; our post-
doctoral program (including some in our Marine Policy
and Ocean Management group); our summer program (which
is mainly a geophysical fluid dynamic program); and .
special programs (which is generally sort of an independ-
ent study program with one of our staff), In the period
from 1968 to 1973, we had 69 students in these four
categories. To put this number in better perspective,
our present graduate program with M,I.T., which is by
far our- largest program, has only 64 students.
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Figure 2. Scientific participation in Woods Hole Oceanographic
Institution cruises, 1967-1973.
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TABLE 3 Percentage of Time that WHOI Ships Spend Within
200 Nautical Miles of Other Countries' Coasts
Compared to Foreign Scientist Participation in
WHOI Cruises (1969-1973)

% of time within 200

nautical miles of Z Foréign Scientiét
Year other countries Participation |
1969 - 39% 8.1
1970 51 6.1
1971 49 4,2
1972 30 6.7
1973 25 5.4
Avérage 39 6.5

*Does not include time spent in port.
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TABLE 4 Distribution of Scientists Aboard Woods Hole Oceanographic Institution Ships
as Related to the Principal Type of Oceanographic Program on Cruises (1967-1973).

Physical - Chemical Biological Geological-Geophysical
Year Oceanography Oceanography#*#* Oceanography Oceanography
*MH O F WH O F WH O F WH O F
1973 187 44 6 88 86 1 93 38 4 151 73 30
% 79y (9 (2 (50) 4% (L) (69) (28) (3 (59) (29) (12)
1972 187 55 16 15 163 1 83 33 3 125 44 21
% (73) (21) (6) (8Y (93) (1) (70) (28) (2) (66) (23) (11)
1971 167 60 -- 42 3 3 52 48 6 93 25 16
% (74) (26} -- (88) (6 (&) (49) (45) (6) (69) (19) (12)
1970 214 52 15 13 20 1 82 20 9 85 38 12
4 (76) (1%9) (5) (38) (59) (3 (74) (18) (8) (63) (28) (9)
1969 133 46 2 25 10 21 89 22 11 54 34 21
% (78) (25 (1) (45) (18) (37) (73) (18) (9) (50) (31) (19)
1968 71 65 — -— - - 84 19 3 112 46 1
Z (52) (48) -~ - - - (79) (18) (3) (70) (29) (L)
1967 118 50 3 - == == 83 28 4 102 44 5
Z (69) (29) (2) - = - (72) (24) (& (68) (29) - (3)
Average 154 53 6 26 40 4 8L 30 6 103 43 15
72% 25% 3% 7% 57% 6% 697 264  5i 64%  27% 9%
*WH = Woods Hole Oceanographic Institution
0 = Scientists from Other American Institutions
F = Foreign Scientists

**kChemical Oceanography data for 1972 and 1973 includes 11 legs of GEOSECS cruise which had an
exceptionally large amount of scientists from other American Institutions.



TABLE 5 Forelgn Graduate Students Enrolled at the Woods Hole
Oceanographic Imstitution during the Period from 1968-1973

Graduate Postdoctoral Summer Special i
Courtxry Program Fellows Program Programs Totals
Canada 8 1 1 - 10
Taiwan 2 3 3 - 8
England 1 - 6 - 7
Belgium 1 - 3 - 4
France 1 - 2 1 4
Japan —— - 1 3 4
India - 2 1 - 3
Israel 2 1 —_— _— 3
Sweden - 1 1 1 3
Korea 1 - 1 - 2
Romania - 1 - 1 Z
Norway 1 - 1 - 2
Iran - e 1 1 2
Cuba 1 - 1 - 2
Sri Lanka 1 - - - 1
Denmark - - 1 - 1
Sudan - : - - 1 1
Burma 1 - ~— - I
Holland - 1 - - 1
W. Germany —— - 1 - 1
Saudi Arabia - - - 1 1
Czechoslovakia - - - 1 1
Malaysia 1 - - - 1
Kenya 1 -- - - 1
Australia - 1 - -- 1
Spain - - - 1 1
Argentina — - 1 - 1
TOTAL 22 11 25 11 69,
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I now wish to briefly mention three of our coopera-
tive research programs~-one with Brazill is partially com-
plete; one with Spain is just starting; and one with Egypt
1s in the planning phase. This 1s only just a small sam-
ple of our cooperative efforts and over the past few years
we have had programs with Saudi Arabia, Puerto Rico,
Israel, the countries off the west coast of Africa, and
numerous other areas. In the future, we hope to work with
India, Pakistan, Iran, Saudi Arabia, and other countries
of the NW Indian Ocean, New Zealand, Russia, and Australila.
Almost all these programs started on a scilentist-to-
scientlst basis and I think that this is an important point.

BRAZILIAN PROGRAM

Thls cooperative program was initiated by Dr. John
Milliman, a geologlst at Woods Hole. Petrobras, the
Brazilian oil company, had noted several years ago that
it had few sclentists with marine geology experience.

One came to Woods Hole and with Dr. Milliman developed

a two-phase program for a geological and geophysical
study of the Brazilian continental margin. The program
had several hurdles to overcome--one of which was the
fact that the Brazilian Navy had control over all research
carried out within 200 miles of their coast; another was
the Brazilians lack of equipment. These were eventually
solved, the former by persistence and the latter by
purchase of equipment and transfer of it to Brazil. The
firgt phase 1nvolved 5 1/2 months of Brazilian ship time
and cost about $260,000 all of which came from Brazil.
The program emphasized the nearshore oceanography and
marine geology and geophysics (Figures 5 and 6). Twenty-
five different Brazllians were aboard the ship during

the cruise, but the chief scientist was always from Woods
Hole. Prior to the cruise and continulng after it, fif-
teen Brazlllan sclentists have spent a total of 7 1/2 man
years at Woods Hole learning our techniques and working
on the data collected (sediments, bathymetry, sparker
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Figure 6. Positions of sediment samples collected durlng the ncarshore
phase cruises of the W H 0'I -Brazilian Program.
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profiles, and magnetics). Splits of all samples and
coples of all records are at both places. Several atlases
and up to twenty papers are expected to result from this
project. :

Our main reason for doing this work is that we had
a similar project along the easft coast of the United
States for several years. The Brazilian continental
margin is almost a mirror image of the east coast of the
Unlited States with the added advantage of the Amazon
River supplying a large source of sediment. The Bragzil-
ians wanted to learn more about the continental margin
and train some scientists. We saw 1t as a logical
opportunity to expand our work.

Was 1t successful? --Yes, in most ways, although the
training and educational aspects could have been improved
considerably 1f a mechanism for this had been available.
The latter phases of the program will be a study of the
offshore areas of Brazil and will hopefully be funded by
American agencies.

COOFPERATIVE INVESTIGATIONS IN SPANISH COASTAL WATERS

This program, which 1s just beginning, also devel-
oped from a sclentist-to-sclentist contact--in this
case with A.R, Mlller, a physlcal oceanographer who
has done conslderable work 1In the Mediterranean. It
also involves one of our blologists, Ken Tenore as well
as W.R. Wright and Joseph Chase, who are physical
oceanographers; Mr. Mliller 1s the principal investigator.
There are three maln objectives to the program:

1) To provide general ald and assistance to
Spanish oceanography.

2) To help establish a long-term policy for
managling the highly productive rias along
their Atlantic coast. )

3) To begin a determination of productivity
potential of NW Spain.
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Several of the rias of the Spanish coast have very
well-developed mussel~-raft aquaculture programs. One ria,
the Ria del Arosa, produces about 150,000 metric tons/year
of mussels, However, little is known of the hydrographic
and nutrient conditions in the rias that lead to such pro-
ductivity. 1In additlon, 1little is known about the rest
of the food chain relationships within this man-controlled,
Intensively harvested environment, which also produces
large catches of fish, clams, and eels. Thus, the area
offers a most interesting opportunity for our sclentists
to learn more about food chaln dynamics.

The program was developed Jointly by scientists of
both countries and 1s mainly funded by U.S. agencles.
The Spanish have recently bullt several very modern
oceanographic laboratories and are maklng a serious
effort in marine sciences,

- Bducational aspects of the program will include the
practical experlence of making the hydrographlc and
productivity measurements, the giving of oceanographic
instruction in Spain and having some of thelr students
come to the Woods Hole Oceanographic Institution for a
while. Our scientists will also gain by working with
Spanish colleagues who are very good in descriptive and
morphological aspect of marine blology.

- Equipment has been bought in the United States and
sent to Spaln. Data is copied and sent to both places
and reports are translated into both languages.
Procedures books for measurements are being developed.

The progress and future aspect of thilis program
seem very good.

EGYPTIAN PROGRAM

This program, which 1s mainly in the future, has as
its main obJective a geological and geophysical study of
the Nile Cone 2nd Nile Delta. Besides having good oill
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potential, the area has not been studled in any detaill.
We hope to establish a structural framework and unravel
the geologlcal history of this region. There are several
ancillary problems to be considered such as the effects
of the damming of the Nile on water and sediment charac-
teristics. I am the principal investigator on this pro-
Jeet, and I have had some experience in working in the
Middle East, particularly in the Red Sea and with Saudi
Arablia. I started by writing a potential project, in
part encouraged by the PL4#B0 funds available in Egypt. .
Then I sent coples to several Egyptian colleagues

asking for comments and whether they were interested.
They were interested and eventually the proposed program
reached the Egyptian Academy of Scientific Research and
Technology. The President of the Academy llked the pro-
gram and invited me to Egypt to discuss it in more detall
--which I did (just before the war). The Egyptlans were
most enthusiastic and were anxious to incorporate our
work with thelr ongoing coastal oceanography programs.
Because of a lack of large ships, almost all of their
oceanographic work is In the coastal zone and they want
to extend their research into deeper waters. Thus,
although the plans were made here, they have been
modified to reflect the Egyptian interests. I have sub-
mitted a  proposal to the National Science Foundation
to have a seven-week cruise in the area in 1975,

RECOMMENDATIONS

Based on our personal experilence and discussions
with other scientists, I would like to make three
rather simple suggestilons.

1) That the sclentist-to-scilentist mechanism for
developing cooperative programs always be malntained,
and even be encouraged. Most of my colleagues feel that
the less offlcial bureaucracy involved (at least in the

beginning), the better the chances of success for the
program. -
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2) It is not clear why so few foreign scilentists
participate in erulses of Amerlcan research institutions.
Certainly part of the reason 1s that they are not aware
of them, another 1s the travel cost to meet the ship.

I suggest that a newsletter or perhaps the UNOLS report
be sent to all Institutions and organlzations with an
interest in the ocean and that instances where space 1s
avallable be clearly indicated, I also suggest that a
travel fund be established, perhaps on a sharing basis,
to allow foreign scientlsts to participate in our
expeditions.

3) That some formal mechanism be established for
training foreign oceanographers in the United States. 1
am not suggesting that informal arrangements or that.
training within the foreign country be eliminated but
that a large program with a definite schedule be esta-
blished here, perhaps in cooperatlon with several unlv-
erslty or research institutions. I visuallize scomethlng
like the Naval War College system In which a definite
period of tlme at some facillity 1s set aslde for education
of foreign sclentists. Marine sclentists could teach .
both 1ntroductory and advanced courses. The subjects
could be varled--one time emphasizing one theme such as
marine blology, another time the theme of resources, ete.
Participants chosen from different countries could come
when the subjJects of their interest are taught. This
teaching would be followed by a short cruise or field
work at a cooperating institution. Further research
could be done on a simllar basis. The program could be
advertised via the Unlited Nations or other organizations
and could be made availlable to students and professlonals
from all countries. The participating country should
pay travel expenses and perhaps some living expenses.

The remaining costs should not be too high and could be
borne by an American agency. The goodwill, personal con-
tacts, and exposure of these scientists to our approach
to the ocean should pay lmmense scientific and even
political dividends in the near future.
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LATIN AMERICAN EDUCATIONAL PROGRAMS IN
OCEANOGRAPHY AT OREGON STATE UNIVERSITY

V.T, NEAL

BACKGROUND

The first gserious efforts to assist and cooperate
with a Latin American institution were in 1966. At that
time, we at OSU received a request from Universidad del
Norte, Antofogasto, Chile, for asslstance with thelr
fisheries oceanography program. They wanted someone
from Oregon State University to spend a year teaching at
their institution. Since they had no funds to support
such an individual, we began a careful search for funding.
At that time the most likely source seemed to be the
Fulbright Commission. Unfortunately, that organlzation
would not assure us that one of our professors would be
selected for a grant (if he did apply) or if he were to
be selected that he would actually go to the institutlon
requested. At that time it did not seem Wwise to risk
involvement under such nebulous conditions. In spite of
net beilng able to provide the professor as regquested, Wwe
worked with Universidad del Norte in an effort to get at
least one of thelr students into our graduate program.
The student they selected did not have a bachelor's
degree and so could not be admltted to our graduate pro-
gram in oceanography. That student did recelve a LASPAU
(Latin American Scholarship Program of American Univer-
sities) fellowship but was required by LASPAU to attend
another. institution in the U.S. for work in fisheries.
In effect, that was the end of our efforts to work with
Universidad del Norte!

78



Our interest 1n assisting Latin Americans again in-
creased when Dr. Wayne Burt (who was then departmental
chairman) participated in a cruilse on the Canadian re-
search ship HUDSON. On board the HUDSON, he worked ex-
tenslively in the coastal waters and fjords of Chile.
After the cruise, Dr. Burt visited several institutlions
in South Amerlca that were either involved in or planning
to become involved in oceanographlc work. He became
aware of the great need for educatlon and research, es-
peclally in physical oceanography. It was evident that,
in splte of the apparent needs, none of the countries at
that tlime seemed tc have enough trained oceanocgraphers to
Jaunch a suitable program. Therefore, he encouraged them
to send students to Oregon State University for graduate
training in oceanography. Upon graduatlon, these students
could form the nucleus for research and educational pro-
grams when they returned to Latin America. The greatest
response came from Chile.

When Dr. Burt returned to 0OSU, he discussed hils ob-
servations with our staff. Several of our staff members
displayed keen interest in working with the Latin Ameri-
cans and developlng future research programs with them.
After several discussions, we decided we should establish
a Latin American oceanographlc center at Oregon State
University. The maln purpose of the center would be to
train Latin Americans for work 1n oceanography. One of
the advantages sought for 0SU was to facllitate operations
of our own research ship in South American waters.

We did attract and continue to attract students from
Latin America. As a result, we have tralned and/or are
training students from Chile, Mexlco, Peru, and Brazill.
At the present time, we are expecting to accept students
from Ecuador and Venezuela. These students generally work
for the M.S. degree in one of our speclal flelds: physical,
chemical, biologlcal or geological oceancography. We have
had one complete the Ph.D. and others are working for the
Ph.D.
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Unfortunately, we have been able to find surprising-
iy little financlal support for Latin American students.

Nearly all of them have had to obtain support for them-
selves.

PROBLEMS ASSOCIATED WITH TRAINING LATIN AMERICAN
STUDENTS IN THE U.sS.

Since many Latin American students have had little
practice in daily conversatlional use of English and are
not familiar with the U.S. educational system some pro-
blems may arise. As we are accustomed to producing grad-
uates who seek positions in the increasingly competltlve
U.S. market, our rules for admission and performance are
not generally designed to accommodate the Latin American
student. Allowances must be made such as making slight
variances in admission policy and performance standards
for the student. Frequently this means a slightly differ-
ent program with a decrease 1n course load, especlally the
first year.

Admission procedures for forelgn students take con-
siderably more time and conslideration. It 1s not so easy
to interpret grades from several institutions in several
countries. Nevertheless our results have been good s0
far, i.e. we have only admitted one student who could not
complete the degree program. We have had to waive, at :
least in ome cases, the GRE exam simply hecause of the
difficulties of arranging for foreign students to take 1t
and because of the additional cost to them. We do re-
quire TOEFL or other acceptable English language tests
since use of the English language can be the most gerious
problem faced by the new student from Latin America. We
have learned to have patience and allow him time to adjust
to reading, listening, and writing in English. We usually
allow lighter schedules, and do not push the students into a
full course load untill they have adjusted. We have required
some of them to take English after they are here. In some
cases, we have had U.8. students (who speak Spanlsh) act as
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helpers for those having difficulty. In general we expect
to give more personal attention to these students than to
U.S. students especially the first year. Furthermore, not
all of those needing to come to the U.S. are really going
to need research capability but must be considered for ad-
mission because of their political or administrative roles.

We have had to help orient those on our teaching
staff, who have not had experience in Latin America, so
that they will be more sensitive to the problems faced by
Latin American students. We find it necessary to also
orient the Latin American students. To speed up this
process, we find it advisable to require students coming
from Spanish speaking countries to share offices with
U.S5. students. This practice provides daily practice in
conversational English and allows the new students to
learn about general conditions in the U.S. while also
providing U.S. students wlth an opportunity to learn
more about Latin America.

GOALS OF THE PROGRAM

Although we continue to encourage Latin American
students fo enter our graduate programs, we have refocused
our efforts since 1971. In that summer we were pleased
to have Mr. Hellmuth A. Sievers, from Chile, visit our
department. He 1s head of the Oceanographic Department,
Instituto Hidrografico de la Armada, in Valparaiso. He
also worked part time with the Universidad Catolica de
Valparaiso. He was visiting various oceanographic in-
stitutlons and funding agencies in the U.S. seeking
support and asslstance for oceanographic programs being
planned 1n Chille,

Mr. Sievers was able to give us the benefit of his
own experiences, having obtained his oceanographic train-
ing in the U.S. and then returning to Chile to work. In
our discussilons, he pointed out that the students from
Latin America need to talk to each other at thelr own
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level about oceanographic problems in their own country.

If only one or two have been trained outside the country
and then return, they find no one else to talk to who '
%ndgrsgands what they are trying to do or why they want

o do 1it.

This leads to such frustration that such people may
leave their home country to take jobs in the U.S., Canada,
or Western Europe. It is also important for those who
are teaching them to understand the local problems and to
realize the state of the art in the given countries.
Therefore, 1t 1s better if U.S. sclentlsts teach courses
in Latin Amerlcan institutions.

By the end of Mr. Siever's vislt, we had a better
feeling for what was needed by the Latin Americans. We
decided that we should continue accepting Latin American
students into our graduate program but, in addition, we
should develop a cooperatlve program whereby several of
our staff members assisted an institution 1in Latin
America in educating students there. Thus, more students
would benefit from our efforts and the best graduates
could be encouraged to go to the U.S. for more advanced
work. In effect, by cooperating with an institution in
Latin America, we would have an OSU Oceanography Center
there as well as at 0SU. Such a center would be operated
most effectively if most or all of the visiting staff
(at least in the initial stages) came from the same U.S.
institution, 0SU. 1In this way, continulty of the educa-
tional programs would be assured. In addition, this
method would provide the sound basis needed for developing
truly cooperative research programs. As the local
institution buillt up 1ts staff it would become less and
less dependent upon 08U for teaching. We could then
assist them with development of research programs of
local interest.

Our revised general goals can be stated as follows:

1. To assist Latin American countries in devel-
oping oceanographic educational research programs.
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2. To improve our own capabllity of working with
Latin Amerlcan nations and to keep abreast of oceano-
graphic research in those reglons.

3. To establish long-term cooperative research
programs with Latin Amerlcan oceanographers.

PROPOSED METHODS

We now propose to help set up educational programs
at one or more existing Latin American institutions by
having our staff members assist in planning and teaching
programs until those institutions have the necessary
staff to assume these dutles. We plan to continue ad-
mitting promising students for advanced work at OSU. We
also plan to asslst Latin Amerilcan oceanographers with
thelr research programs by providing advice as requested
and providing technical advice and training assistance
as needed. Technical assistance would be accomplished
by an exchange of technlcians, by heolding workshops
either in Latin America or in the U.S., and by holding
seminars in Latin America. The ultimate step ig the
arrangement of bilateral (and in some cases multllateral)
cooperative research programs between our staff and
Latin American oceanographers. As part of this program,
we hope to bring Latin American oceanographers to 03U
on an exchange basig. In order to obtain the best results,
we plan to arrange wilthin the School of Oceanography at
08U an internal educational and orientation program
designed to better equip our staff and students to partil-
clpate in the Latin Amerlcan program.

PRESENT STATUS

Up to this time the only factor that has prevented
full implementation of the program is lack of funds. We
have been able to make some progress in some areas by a
sort of "hand to mouth" existence. For example, 1in 1973,
I received a travel grant from SEED (Science and Engineers
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in Economic Development) Program to spend two weeks at the
Catholic University of Valparaiso to assist them in design-
ing a curriculum for training physical oceanographers. One
of their greatest problems with instituting that program is
thé lack of physical oceanographers on their staff to teach.
Therefore, we are hoping to have one of our physical oceano-
graphers obtain a SEED grant to spend about nine months in
Valparaiso teaching and otherwise assisting with the initia-
tion of the program. :

We have one biological oceanographer working with
Colombia by means of a Fulbright grant. At this moment, we
are considering a request to send one of our staff to
Ecuador as an advisor.

COOPERATION IN RESEARCH

We have been very successful in developing cooperative
efforts in IDOE sponsored research programs. For example,
the CUEA (Coastal Upwelling and Ecosystems Analysls) and
NAZCA PLATE programs have resulted in our staff working with
sclentigts from Peru, Ecuador, Colombia, and Chile. In
addition, we have worked out some cooperative research efforts
with Mexico (with some support from Mexico and from regular
NSF research funds). It now appears that in the new Ant-
arctic program, ISOS, (International Southern Ocean Studies)
cooperation with Argentina and Chile will develop. As part
of the work in the Antarctic, the NSF Office of Polar Programs
has signed an agreement whereby the Argentine navy will
operate the ELTANIN, now renamed ISLAS ORCADAS. This opera-
tion will require close cooperation between U.S. and Argentine
scientists who are working on that ship in the Southern Ocean.

FRUSTRATION FACTORS
Obvicusly there are many factors contributing to the

frustrations which develop when attempting to set up good
cooperative and asslstance programs. Some of these problems
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originate in the Latin American country and some 1n the
U.S., whilile others originate both places. One of the
difficulties encountered in the Latin American countries
is the attitudes of decision-makers, i.e. they may not
really understand the needs and problems involved in
getting up oceanographic programs. In a few countries,
some of the decision-makers may still suffer a little bit
from the "Maiflana" philosophy, at any rate it is sometimes
very difficult to get responses to letters in reasonabhle
time. However, we must remember that thelr vacation and
work schedules are different in the southern hemisphere.
Furthermore, the problems associated with communications
may take many forms. One 1s simply not fully understand-
ing each other's language. However, a more common pro-
blem 1s the vast distance and delays in letter deliveries
which tend to cause a "communications gap." It 1s more
difficult to keep things going when you don't have fre-
quent contact with the other party. Therefore, it is
necessary to use methods in addition to mail. One of the
most effective ways 1is for frequent personal visits be-
tween the principals involved. However, 1in this regard
we must realize they do have other things to do than to
go back and forth or to chauffeur us around. Therefore,
in scme cases telephone communication may be the most
effective route.

Frustrations may also arise because the program
planned is too ambitious. The fault may be elther ours
or theirs. Good communications are necessary 1ln order
to resolve thls problem.

A& very 1important factor that has in some cases heen
very criltical 1s the inflation rate such as that experil-
enced in Chile about a year ago. The problem coupled
with a rigidly controlled exchange ration was nearly di-
sastrous for efforts based on limlted U.S. funds.
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The political problems 1n Argentina virtually
stopped cooperative Universlty programs in oceanography
in that country last year.

The changing attitudes 1n the U.S. are also posing
problems., The isolationism that tends to arise period-
ically, assoclated wlth the mistrust of foreign ald pro-
grams in general, is harmful to cooperative efforfs be-
cause continuilty 1s lmpossible.

FUNDING PROBLEMS (U.S.)

One of the major problems we have encountered 1s
obtaining timely information from funding sources. One
reason for this problem 1s our remoteness from Washing-
ton. Another reason is that certain agencies and or-
ganizations do not publicize their changing goals and
policles, There are several potential funding sources,
each one operating in 1ts own mode. I will list some
major sources and comment on each.

AID is operated by the U.S. Department of State.
Funding seems to be decreasing and the operational plans
are changing. No public announcements are made regard-
ing these program changes. AID sponsors the SEED pro-
gram by providing funds to NSF. The 0ffice of Inter-
national programs (NSF) actually operates the SEED
program. The SEED program seems to be very useful even
though the funds are limlted and must cover a wlde range
of subJect areas 1n many countries.

In NSF, the Office of International Programs spon-
sors a new program "Cooperatlve Sclence Programs in Latin
America". The goals of this program are excellent. Un-
fortunately it still has a small budget with which to
support programs in science and englneering. -~ Unfortunately
competition between U.S. institutlons for these funds
may put undue pressure on the forelgn institutions. That
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1s, the foreign instltutions may be tempted into programs
they don't need and really can't afford. Furthermore,
the way the program is set up, Latln American scientists
are required to follow the same procedures we use in this
country. That 1s, parallel proposals must be submitted
for review both in the U.S. and in the cooperating country.
Needless to say, this arrangemerit causes considerable
delay. Delay can be disastrous for many U.S. oceano-
graphers who have to llve on research grants. Dependence
of oceanographers on research grants also puts them in a
poor competitive position for these limited funds.

The NSF Office for the International Decade of
Ocean Exploration (IDOE) has provided an excellent method
for developlng international cooperation on large projects.
However, 1t was not deslgned for assisting with development
of facilities and programs within foreign countries. It
does not provide for small programs which may be more
sultable to the needs of other countries. Likewise, at
this time, 1t does not have a mechanism for joining in
LOC-IDOE programs originating in other countries.

Another NSF office that has provlided very limited
educational support for Latin Amerlcan students is the
Office of Polar Programs. A limited number of fellow-
ships have been provided in speclal cases. That office
does support international cooperative research efforts
in polar reglons but, again, funding must cover all
gcience disciplines.

Other sources of U.S. funding include Fulbright
{relatively limited funds and generally not devoted to
any given field); Ford Foundatlon (objectives and areas
of support are changing}; and the Rockefeller Foundation.

There are sources from which the Latin American
countries can seek funds such as the Organization of
Amerlican States (0AS}; Unlted Natlons Development Program
(UNDP); and the Food and Agriculture Organization of the
U.N. (FAO). 1In addition, the IOC (Intergovernmental
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Oceanographic Commission) has devoted considerable thought
and effort to training, education, and mutual agssistance
programs. I wlll not attempt to assess these prograns
here. ‘

In summary, I can say that the U.S. funding situation
is disorganized and fragmented with apparently no gulding
philosophy behind it. It seems to be a "jerry-built"
program,

'PREREQUISITES FOR PROGRAMS

The followlng is a 1list of elements that seem to me

to be necessary before a program can be successful.

1. The cooperating nation must have a national
commlitment to oceanography. This may re-
quire some educational program for the
decision makers in that country.

2. The nation must have jobs for those to be
tralned but must seek a balance to avoid
either a surplus or a deficit of trained
people.

3, The rnatlon should seek and obtain funds
from UNDP, OAS, FAO or other international
agencles.

4, Plans must provide for development of a
nucleus of scientists around which to start
building. These people willl generally
have to be trained outside the country.

5. The nation must provide the organizational
and administrative arrangement for
coordination of its program.

6. Efforts and goals must be planned at a level
commensurate with the national need and
finances.

7. The priorities must be established early
(outside advice may be needed).

8. The U.8. institution involved must have a
good administrative record as well as good
teaching and research records.
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OPERATIONAL FACTORS (For the U.S. participants)

Once the prerequisites have been largely met
success may well depend on the followlng operatlonal
aspects.

1. Exchange visits and personal contacts

should be frequent.

2. U.S. institutions must continue to de-
vote considerable and careful attention
to all detalls of the program.

3. Patlence 13 an absolute necessity with
sincerity and flexibility close
followers.

4, An understanding of the history and
culture of the nation involved 1s
important as well as an awareness of
current political developments within
the nation. Orientation and indoctrina-
tion must be provided for U.S. staff and
students involved.

5. U.8. sclentists and administrators must
learn and use proper chalns of command
and be lntroduced to correct officials.
Tact and diplomacy are of course
essential. '

Key people must learn the language.

One of the key elements 1s to choose
participating staff on the basls of
personality, attltude, understanding,
personal dedication and sincere interest.
The name of the game 18 cooperatlon NOT
coercion; there is no room for a con-
descendlng attitude.

-] Cn

In conclusion I will offer the following recommen-
dations and comments.

1. The U.S. funding and planning agencles must
coordlnate thelr activities and present a united approach.

2. Oceanographic programs need special conslderation
and should not be put 1n competition wilth all sclence and
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engineering programs. Long-term planning and funding 1s
necessary to bring programs to fruition. Even though
competition for funds must be held down within the U.S.,
information must be provided to all interested as well as
all participating institutions. Good publicity and public
relations here and abroad should improve the operatlons
considerably. People are more willing to make the
sacrifices needed 1f they are at least given some glory
and appreciation for what they have done.

3. University to university arrangements are, in
general, desirable but care must be exercised in determin-
ing which universitles are best sulted to a glven region.
This does not mean that a region is ever the exclusive
territory of one institution; rather, one institution acts
as a coordinating agent for vceanographic programs in a
glven region. .

. Although regional international centers are
economically attractive I doubt if they can really be
very satisfactory for the countrles involved. It 1s some-
what 1ike trying to get one county to close 1ts schools
and send all students to a unified district in another
county. Although it can be done, 1t loses something for
those counties no longer having a school. Therefore, I
think it would be more reasonable to urge each country
to consolidate and coordinate 1lts -own activities. 1In the
early stages an international regional center may be
desirable and helpful for very small nations, but 1t must
be considered a temporary learning center and nothing
more. Each country will want some educational and
training program. '

5. It is better to train as many working oceano-
graphers in their native countries as possible. That is
the most effective way to build up local capabilitiles
and to keep an active viable program going.

6. The U.S. institutions should prepare themselves
by orienting staff and students for work in the chosen

reglon. Language studies are necessary.
‘ 7. PFrequent personal contact and personal attention
between countries is essentlal, '
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8. Last but not least we need to do LESS TALKING
and more WORKING. It isn't realistie to expect people
in oceanography from smaller developing nations to run
about the world attending meetings. Thelr services are
needed at home and we should keep that in mind. It
appears we spend more time and money talking about what
perhaps should be done, what we would 1like to do, what
they would like us to do, etc., and less and less money
actually on constructive programs.
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THE PROGRAM OF THE INTERNATIONAL CENTER FOR MARINE
RESOURCE DEVELOPMENT (ICMRD) OF THE UNIVERSITY
OF RHODE ISLAND

N. MARSHALL

The Internatlonal Center for Marine Resource
Development was created in 1969 to provide an inter-
national outreach to the University of Rhode Island's
interdisciplinary marine resources work, previously
limited to the domestle front. Like the Sea Grant
Program, ICMRD does not have 1ts own faculty but can
and does successfully draw upon the partilcipation of
interested faculty throughout the University. To pro-
vide coheslveness we have organlzed thils participating
faculty as a body of center associates, now totalling
thirty-one and representing a dozen academic deparf-
ments, with an average of 15-20 percent time contribut-
ed to international undertakings. A 211{(d) grant from
U.S. AID enabled us to launch this institution-building
activity. The Unlversity has contributed substantially
and, from our dellberate efforts to broaden the support
base, we now have funding from the National Science
Foundation and Resources for the Future, plus contracts
from forelgn countriles that have received development
loans. There have also been a number of consulting
arrangements for indlviduzls cooperating with FAO, 0AS,
the U.S. Department of Agriculture, the University of
Illinois, ete.

Our activities may be described under two broad
headings: (1) guidance of development programs and
(2) educational Institution-building.
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A program, now in the background study stage in
Puerto Rico, 1s our major effort of the development
guldance category. While we immediately note that this
is not truly international, we derive satisfaction from
the fact that 1t is Intercultural and that it builds our
capability to reach further into the Carlbbean region.
We also derive satisfaction in that thils is an inter-
university program with the Puerto Rico Nuclear Center
of the University of Puerto Rico. Under the title,

"A Research and Development Mariculture-Fisheries Pro-
jeet in Puerto Rico," it 1s contemplated that the con-
filnuing undertakings will involve further cooperation
with the Commercial Fisheries Laboratory in Puerto Rico,
provisions to strengthen fisheries investment locan
programs in the Commonwealth, and guldance in the devel-
opment of a fisherman's training school at the Unlv-
ersity of Puerto Rico's branch In Aguadilla, all linked
with both fisheries and mariculture research and planning.
Though this is presented as an example of one of our
development guldance activities, you will note an ele-
ment of Institution-building wlith respect to the
Aguadilla school; also there is the hope and likelihood
of further inter-institutional ties with the cooperating
group 1n tropical marine studies at the University of
Puerto Rico.

Our chief educational institution-building effort
(category 2) at present 1lnvolves our response to an in~
vitation from the Unlversity of Dar es Salaam in
Tanzanla to help consider plans for an Eastern African
Center for Marine Resources. We conferred in some
detall with the University of Dar people in conceiving,
initiating and planning the conference. We supplied
substantive background material and have provided the
University with a summation of what might be needed 1n
staff and facilities for a regional center. Key people
from both FAO and UNESCO headquarters have encouraged
this planning effort and are participating in the
conference. As a vehicle for pursuing further the
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anticipated goals of such a planning session, a confer-

ence proceedings with recommendations will be released
'in a few months.

Having elaborated, by illustration, on two broad
categories of assistance, let me now run down (using
the same groupings) a list of added Center activities
underway or serlously contemplated.

(1) Guidance in Development Assistance:

Seminar and Workshop on Coastal Artisan
Fisheries in Central America

We anticipate thils wlll be funded by
U.S. AID, will be held 1n Costa Rica
next fall, and wlll involve representa-
tives of the fishing industry and fishery
administrations in the area. It is
expected that FAO and OAS representa-
tives wlll be among the key participants,
Hopefully, follow-up asslstance to the
coastal artisan fishery will be
arranged, presumably linked to Inter-
American Development Bank loans in the
reglon.

Azores, Assistance in Fisheries and
Agriculture

Rhode Island's cultural tles to the
Azores have prompted those of us at the
state university to conslder development
assistance that might be extended to
these islands. Three of our faculty
members, who have recently visited the
Azores for the specific purpose of pro-
Jecting further activity there, have
formulated a plan for asslistance under-
takings 1n fisheries and agriculture.
How, when and whether thls will be
funded remains to be seen.
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0il Development Advisory Services

A member of our resource economlc
faculty, working cooperatively with
hls peers and with faculty 1in geoclogy
and engineering, has pulled together
advisory information as will be need-
ed by developing countries which face
the new experience of negotiating wlth
Investors interested in offshore oll.
Such information, forthcoming in this
manner from a disinterested party,
should prove useful to these countries.
We intend to expand our capabllity in
this regard and to publish relevant
advisory.statements, probably in the
native language where desirable.

(2) Educational Institution-Building

Advisory Services to the Escuela Superior
Politecnica del Litoral

Professor John Sainsbury has advised
this university with respect to 1lts
plans for a techniques training program
for fishermen. Wilmo Jara, the de-
signated leader of this program, 1is
presently visiting URI for further plan-
ning and Sainsbury plans to return this
summer to be on hand as the Instructional
program is initiated,

Contemplated Cooperative Program with the
Universidad Catolica de Valparailso

The Escuela de Pesquerfhs y Alimentos cof

this university initiated plannling sessilons
with URI over a year ago; oceanographic
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interests there also approached Oregon
State University. Now fisheries and
oceanography are in one school within
the universlity where they are contem-
plating a substantially strengthened
effort building further on the assis-
tance already rendered by the Univer-
slty of Washington (note presentation
by Lynwood Smith at this conference).
Sergio Gonzales, the director of that
school 1is currently 1in the Unlted
States and 1s in the audience. I
plan to visit the Universidad 1in May.
We foresee the posslibility of a
consortium approach on the part of
U.S. universities. URI participa-
tion could in time overshadow cur
other institution-building activi-
ties and will surely be in marked
contrast with anything we might
undertake in Eastern Africa where

so little university marine work

has been done.

Participation 1n a Consortium Relating to
the College of Sclence and Technology in
Nigeria

This consgortium Is being organized
by the Education Development Center
to assist the College of Scilence and
Technology in Port Harcourt, Nigeria
in developing 1ts overall curriculum,
The intended URI contribution to the
congsortium is iIn the area of fisheries
and marine rescurces.

Institution-building, we might note, seems parti-

cularly compatible with university interests and has
the added advantages of belng wanted by developing
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countries anxious for cultivation of their own technolog-
ical capability. Though often intangible, such work can
provide a greater return per expenditure than most other
assistance ventures.

The above list is by no means complete. It doesn't
touch upon very slgnificant participation by key members
of our faculty, well-known to many of you, in inter-
national law of the sea affairs. Furthermore, we could
offer a long list of individual faculty pursults in the
form of research, consulting actlvities, ete¢., that in-
volve significant international resource development
activity. One such individual study is directed to an
evaluation of representative marine resources assistance
projects undertaken in developing countries. If some of
our earller ideas for a conference on a Sea Grant role
abroad fail to materialize, we may instead hold a re-
search workshop on the evaluatlon theme.

The above lilsting also falls to enlarge on the fact
that the education of students from overseas 1s woven
inseparably Into all of the efforts; in fact, there are
close to sixty foreign students involved 1n University of
Rhode Island marine programs. Three of these students
are in the audience. Finally, the above account fails to
elaborate on the role that Professor C.0. Chichester,
supported by our International Center, has played in or-
ganizing and administering the Consortium on the Develop-
ment of Technology (CODOT). This is gulded by food tech-
nology leaders from five state universities--California,
Washington, Wisconsin and Michigan State as well as URI--
and carrles very substantial projects in Brazil and
Central America, with other activities pending.

We were asked to elaborate on how this type of work
1s unfolding and to comment on the problems experlenced
in the execution of these undertakings. The chief
requirement 1s patience. Obviously, in deallng with
fereign countries, action is hampered and delayed
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all along the line by communications difficulties, both
physical and cultural. However, the need for patlence
applies even more at home as our government vacillates
in program planning, gets bogged down in bureaucratic
indecision, and generates false starts which not only
hurt at home but lead to misunderstandings abroad.

I never cease to be amazed at the administratilve
busy-work, accomplishing very little, that 1s involved
in this overseas thrust. For a program even as modest
as ours, we find it necessary to have an executlve
assistant to the director plus a highly able secretarial
corps. And I would advise anyone considering such en-
deavors not to proceed without special business services
geared to work on international affairs (thls means at
‘least one administrator plus secretarial help). Finally,
each unit undertaken overseas has to be set up with its
own administrative provisions.

Incidentally, I would strongly recommend special
library services. The support literature 1s somewhat
unique though i1t ranges widely. We find that a very
modest staff, if competent, can cover acquisition,
maintenance and library research services. We find,

I should add, that no amount of research, personal
contacts and correspondence seems adequate to surmount
the problem of keeplng informed, to avoid duplication
and overlap if nothing else, as to what other groups
are doing abroad. I could cite examples not only of
our own oversights, but of comparable problems en-
countered by institutions with much more experlence in
international work.

It must be apparent that our approach to inter-
national development work involves launchlng numerous
trial balloons. If all these were to meet with success,
we would be swamped, yet the whole endeavor could
collapse. The approach i1s highly precarious to say the
least, and we could not possibly venture into such
overseas work without a significant commitment from the

98



University's central administration. The precariousness
to which I refer is largely generated within the Unlted
States by the vacillations and uncertainties mentioned in
the previous paragraph, yet it would seem quite easy to
conceive of a plan whereby, without spendlng any more
money for overseas assistance, we could offer solid,
continuing programs bolstered by competent advisory back-
up and peer review. I have been disheartened on getting
the impression that there is a groundswell of oppositlon
to the suggestlon that Sea Grant should take on an over-
seas role. I was never an unqualified advocate of thils
but had hoped that, if we could find some effective Ilnter-
locking of the U.S. AID commitment with the Sea Grant
know-how in fostering marine resources programs, we might
readily evolve the much-needed approach.

In ¢losing, let me note that I am greatly impressed
with the numerous common denominators that are unfolding
as the speakers, particularly those with experience in
international work, elaborate on the need, the problems,
and the desired approach needed to effect technical
assistance abroad in the marlne resources area.
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INTERNATIONAL RESEARCH COOPERATION
IN MARINE BIOLOGY AT RSMAS
UNIVERSITY OF MIAMI

G.L., VOSS

The University of Miami's marine biological programs,
because of our geographic location, from theilr inception
have been strongly oriented toward the other countries of
the Caribbean.

The first oceanographic cruise made by Miaml scien-
tists was in fact a joint operation of the Cuban Hydro-
graphic Office, the University of Havana and the Univer-
sity of Miaml aboard the Cuban Navy research vessel YARA
led by Dr. Smith and Dr. Luis Howell Rivero. This was
the beglinning of close relationships both in research and
education between these instiltutions which continued until
the present Cuban government came to power. During this
perlod, about a half dozen Cuban scientists received post
graduate tralning and higher degrees at Miami. There 1is
8tlll considerable literature exchange and what might be
termed "arm's length" collaboration or research exchange
between our scientlsts and those at the Instituto
Nacional de Pesquerlas in Havana.

In reviewing our marine blological cooperation,
is clearly evident that our extenslve cooperation has
been almost entirely on a person-to~person basls and not
through governmental sources. Latin students have been
attracted to Mliaml not only because of the strong programs
in marine blology but also because they can react and live
with a large Latin population; there is excellent ailr
service; many of the biologlsts at Miami have a working
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acqualntance with Spanish; and our research infterests,
being directed toward the tropical fauna and flora, coin-
clde with their own. Our experience in this area has
convinced us that the best cooperation usually, if not
always, 1s the result of a one-to-one scilentist inter-
action. In most cases where either government has inter-
vened, only troubles have ensued. For fruitful coopera-
tive efforts on a larger scale, extramural funding is
required.

The major involvement of my colleagues and me 1in
international marine research began in 1964 when we com-
missioned the R/V JOHN ELLIOTT PILLSBURY. Our first
blological crulse was to the Gulf of Guinea during the
summer of 1964, Our operations there well exemplify our
subsequent procedures and may be used as a pattern.

Prior to our departure from Miami we contacted
Dr. Francls Williams, Director of the Guinean Trawling
survey being conducted by the Organlzation of African
Unity, and suggested that our own work should, where
possible, be complementary to his. On arrival in Nigeria,
we held consultations with him and planned, with our gear,
to extend his shelf studles down the slope and out onto
the basin floor. We invited faculty and students from
the University of Ibadan to visit the ship and have gear
and instrument demonstrations. Some of our people visited
Ibadan and gave several lectures at the unliversity. No
Nigerians jolned the shilp because, at the time, they had
no programs 1n marine sciences.

On this c¢ruise and all subsequent ones made in my
programs, a running scientific Journal was maintained by
me or other Chief Scientists. On return to Miaml this
Journal was edlted, a cruise track chart prepared, and
the report sent to Dr. Williams for his use. At the re-
quest of Dr. Thomas Austin, a computer print-out of all
stations at which commerical shrimp were obtained was
sent to him for distribution.
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The first volume of our scilentific results was
published 1n 1966 and copies were hand-carried to the
UNESCO-FAO meeting 1n Abidjan. A copy was given to the
sclentiflc representatives of each of the countries bor-
dering the Gulf of Guinea. A second volume was publish-
ed a year later and copiles sent to appropriate sources
in Africa. Manuscripts are on hand for two more volumes
but no funds are availlable for publication. Several
Nigerlan scientists at the University of Ife are working
on material from our cruises and have already published
several papers. In 1973 Professor Caleb Olaniyan, Dean
of the School of Science of the University of Lagos,
spent a sabbatical with me studying our educational and
research systems, working on Nigerian collectlons and
wrlting. FHe proposed and is attempting to set up a col-
laborative program between Miami and the five Nigerian
universities involving professorial exchanges, special
courses, student exchange, and cooperative research pro-
grams. BSo far, no funds have been found to establish :
what could become an important Nigerian-U.S. international
program.

Our relationships in Latin America similarly have
never attained full potential but in a number of countries
very close associations have been formed through personal ]
contacts. Three examples should suffice.

Panama. We have made three extensive cruilses in
Panamanian waters--1966, 1967, and 1972. Our first cruise
on the Caribbean coast was cleared by the Department of
State. Personal contact was made through my old friend
Dr. Luls Howell Rivero, then UNESCO Marine Sciences Ad-
visor to Panama. He introduced us to various officials
and brought a busload of students and faculty over to
Cristobal to visit the ship and have informal talks. The
full report of the cruise was sent to him when completed,
as well as a copy to the head of the Bureau of Fisheries,
Mr. Juan Obarrio. Both asked for additional copies.
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Clearance was agaln asked through State in 1967
for work in the Gulf of Panama. I personally invited
Panamanian scientists to join the cruise and Dr. Alfredo
Soler, Assistant Professor of Bilology and a specilalist
iIn phytoplankton, Joined us. Later he spent a year in
Miaml working with Professor Wood before returning to
Panama.

-Again in 1971, we requested clearance through State
for work from Escudo de Veraguas northward. Because of
our timing, and Intervening holldays, State refused to
request clearance. My personal request to the Mlnister
for Foreign Affairs resulted in permission within 24
hours.

OQur final cruise in 1972 was such a dlsaster that
1t nearly eliminated all further cooperation between our
two universities. Because State had complained about ob-
faining personal clearances, I this time again asked
State to obtain clearance for our ship, the R/V JAMES N.
GILLIS. I informed Dr. Soler, now Dean of the School of
Science, of our visit and requested participating scilen-
tists. He decllined but thanked us for the 1nvitation.

We arrived in Panama two days late because of a
rough passage and began work in the Gulf of Panama beyond
the continental shelf. Two days later I received a cable
from the U.S. Embassy In Panama accusing us of having
passed through the canal several days early, refusing to
pick up two participating Panamanian scientlsts and order-
ing us back to Panama. I solved the problem by radio with
our Ambassador and Drs. Soler and Howell but, on our return
to Panama, was surprised that no one showed up for our open
house planned for students and faculty of the University
of Panama. Later Dr. Soler came aboard and told me that
an Embassy official had ordered him to come down to see
me and had reportedly told the Panamanian officlals that
no other Panamanians would be permitted to come aboard our
ship. Through personal friendshlps, apologles, and denials
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of all knowledge of these actlons, personal friendships
were maintained but all real collaboration ceased as of
these importunate misunderstandings.

Prior to this, we had established publication ex-
changes, we had shipped several boxes of sclentific papers
to the university through my office, we made specimen
ldentifications for them, free xeroxing, and library
research. We Interceded for them with the Smithsonian
Institution and obtained collaboration between those two
Institutions. We arranged for exchange of professors
and regular acceptance of students for higher degrees.
Because of lack of financial support and the incidents
mentioned, this has ground to a halt to our mutual
regret.

Colombia. Our associlations with Colombia have been
most cordial. Several marine scientists in that country
received their Ph.D. degrees from us and one 1s in resi-
dence now. At various times during the past fifteen years
officlals of the University of Cartagena and the Univ-
ersity of Bogota have requested a formal agreement with
us including summer courses to be taught at Cartagena.

On one occasion, these progressed to the point of only a
few days from the time of departure of our faculty members.
On this cccasion, it was canceled because of naval maneu-
vers at the base where the course was to be taught;

another time 1t was canceled because we could not come

up with the necessary funds from the United States.
However, a number of Colombian sclentists and students
have participated in our eruises.

In 1971 in our crulse along the Central American
coast, we requested from State clearance for work at
Providencia Island, one of Colombia's major tourist and
recreation resorts. State refused to request clearance
because 1t apparently supported Nicaragua in 1ts claims
to the island. One of my graduate students, Mr. Palacio
at my request, called his government and obtalned
clearance within two days. The Colomblan government was
very pleased to obtain our final report on Providencia.
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In 1972 on our Pacific crulse, S8tate requested
clearance for us from Colombia but that country refused
permlssion on the basis that we were a fishing vessel,
apparently because we use trawls in our work. Fortunately,
Mr. Palacio was on board and as hils uncle had just been
appointed Consul General to Panama, on our arrival in
Cristobal he vouched for the fact that we were a research
vessel and permission was naturally immediately granted.

Mexlco. We have made numerous crulses in Mexlcan
waters outside the Gulf of Mexico 1n participation with
Mexican scilentists. We have four Mexlcan graduate stud-
ents at Mlami at the present. All of these are supported
by their own government or universitles with occasional
tuition support from us. Most of thls cooperation has
been through the efforts of individuals such as Dr.
Ayala at the University of Mexlco and Dr. Enrique
Schaeffer of the Technlcal Institute of Monterey, the
latter one of our former students., We hope that this
type of collaboration can be continued and expanded, but
efforts to put this on a formal basis through first the
International Biological Program and later the IDOE have
met with failure.

In looking at the general picture of our involve-
ment in internatlonal programs the outsider must be
puzzled to see an institutlon located perhhps the most
favorably of all U.S. unlverslities for involvement in
Latin America and Africa having no formal international
marine research assistance programs.

Let's pause a moment to look at the credit silde.
Firstly, there is hardly a country or island in Latin
America that does not have one or more marine or filsher-
ies blologists who were trained or received thelr high-
est degrees at Miami. Most of them are stlll young men
but some have already reached senlor status and are
making their mark upon marine work in thelr countries.
Secondlg, as most of our marine research 1s troplcally
oriented, we are deeply involved 1n research programs
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in the Caribbean and West African waters and wherever
possible, this has been 1n cooperation with foreign
scientists. Thirdly, usable scientifiec reports have been
processed and sent to the countries whose waters we have
worked as soon as such reports have been finished. These
have been of considerable interest to them and in some
cases have started new profitable fisheries. Fourthly,
the University of Miaml has long been a source of
sclentlific literature research, xeroxing and bibliography
to these countries, mostly free of charge, and our re-
gsearch collections are open to study by faculty and
students of institutions throughout the area. Fifthly,
we 1nitiated a Certificate program which allows foreign
students and professionals to enroll in courses of study
at Miaml leading to a Certificate in a given area. Thils
has permitted students to enroll whose undergraduate work
either was not at the level of gsimilar U.S. students or
ones whose achievements could not be evaluated according
to our system. If thelr achlevements are of the same
level as our regularly enrolled students, thus showing
superior attainment, they may apply to transfer over to
the regular degree program. Otherwise, and sometimes at
thelr own request, they continue in the Certificate pro-
gram. This program has been unusually successful and
Certificate holders are now working in a number of
countrles, particularly Indonesia. Their superiors are
enthusiastic about the program. Sixthly, we accept a
limited number of students under special arrangements
wlth their governments or home institutions to enroll in
a non-degree status for graduate studles. Upon completion
of a certain number of credits with grades of B or
better, they may be allowed to enter the degree program.
These last two optlons permit us to accept tentatively
students whose backgrounds we are unable to Judge
adequately, observe them in courses and research, and
either admit them or keep them in the staftus quo without
loss of face to themselves and without Jeopardizing the
standards and qualities of our advanced courses and
degrees.
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Another very successful program has been the Nordic
Exchange. Thils is run under the auspices of the University
of Miami and the Nordic Council, embracing Norway, Sweden,
Denmark, and Finland, presently chaired by Dr. Hans
Brattstrom. Each year one or more exchange professors or
students is nomlnated by the Nordle Council for work at
Miami. We provide working space and general facilities
Ineluding space aboard our ships or small crafts. 'The
Nordic Council supports the Nordic Fellow as far as salary
and living expenses are concerned., In turn, the Nordic
Council will provide simllar services and working space
for U.S. reciplents selected by the University of Miami.
Unfortunately, because of lack of funds over the ten to
fifteen years 1n which thils cooperative program has been
in existence, only two U.S. fellows have been able to go
to Scandinavia. At the same time, a Nordic Fellow is al-
most constantly in residence at Miami. Regardless of the
one way operation, we have strongly benefited from the pro-
gram and 1t should be a model for other programs emanating
from Latin America or Africa.

Finally, I should mention one of our major programs
In information exchange with Latin America--the Gulf and
Caribbean Fisheries Institute--founded in 1948 at Miami.
Mr. Richard Kahn, Chief, Economic Section, USFWS stated in
his opening address "This Institute means the beginning of
a program of the Marine Laboratory of the University of
Miami which is unique in the history of unilversities and
institutes of higher learning. The Fishery Institute com-
prises not only biologists and conservationists, but also
fishermen, representatives of commercial enterprises and
economists. It represents not only national aspects, but
also the international aspects of the Caribbean area.™ The
inaugural session was attended by representatives from the
Bahamas, British Gulana, Martinique, Barbados, British
Honduras, Venezuela, and Cuba. It has met every year since
1948 in such places as Havana, Curacao, Jamalca, New Orleans
and many others besides Mlami. Partially supported by the
U.S. Sea Grant Program, it has had a profound effect upon the
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entire Caribbean region 1n arranging cooperatlve re-
search, personnel exchange and particularly in the
exchange of industrial -and scientific information.
Over the years, practically every nation bordering the
Caribbean Sea has participated in the meetings and all
have benefited from them.

Now let us lock at the debit side. To place this
in its proper perspective, you must realize that Mlami is
a private university and thus faced with strong financial
stringencles. We have thus, through necessity, had to
turn to natlional funding agencies and foundations. Here
we have met with a singular lack of success.

One of our first major attempts to develop inter-
national programs was lnitiated by the Inter-American
Conference on Marine Science heldat Miami in 1962 under
fhe auspices of the Natlonal Academy of Sciences, This
met with tremendous enthusiasm and promises and spirits
ran high during the meetings at Key Biscayne. Programs
were developed at the conference and submitted to the
United States and to the participating nations. To my
knowledge, not a single biological program came to
fruition and instead of helping to develop cooperative
programs it cast a pall of gloom over the partieipants
upon thelr return home. I believe the meetlng, by
raising hopes and then dashing them, hurt the United
States 1In its relations with South and Central America.
It was just another case of "iringo empty promises. The
gquestionnalire summary prepared in 1962 1s just as
pertinent today as then. Reading it makes me wonder
about the need for the meeting today. '

Similarly in 1969 I was asked by OAS, the Pan-
American Union, and AID to develop a cooperatlive program
between the University of Miaml and scientists in Panama,
Colombia, and Venezuela. The idea was that Miami would
prove a catalyst and a data and rescurce bank for the
other countries who would have actual control of finan-
cial disbursements in thelr hands. Plans progressed
well; numerous discussions were held with partlcipating

108



ingtitutions ; a draft was prepared; and a request was
made for funds to call the participants together for a
final organizational meeting. At this point, and wlthout
warning, the organizations declded they were no longer
interested in the program which they had requested.

Those involved at this stage, especially in Panama, were
rather bitter,

When the IBP marine program was belng developed a
meeting of representatives from universitles around the
Gulf of Mexico was held in Blloxi, Mississippl to prepare
a research program for the area. The one adopted by the
meeting was for a broad study of the Gulf and its estuaries
and involved strong participation with Mexico. For some
unknown reason the convener never transmitted this plan
to the central committee, although Dr. Ketchum told me when
he heard of it later that it was just the type of study
they had been looking for. By then it was too late to
have it reconsidered.

In looking at the history of our efforts in this
field, I am more than ever convinced that governmentally
run international programs are nearly impossible under
present structures, at least 1n biocleogy. I quote here
from the Academy summary mentioned previously. "The
opinion was expressed that intergovernmental counclls
are not desired, but rather an organization of working
scientists, without political affiliations. It was stated
that such an organization could be of real value 1n
increasing governmental support and interest in each
country.”

One of the final recommendations was the establish-
ment of an inter-American council of marine scientists,
non-governmental, but consisting of working scientists.

It was on this basis that the meeting in Miami was or-
ganlized. It 1s indeed a plty that its obJectives were
never carried through by the Academy but died aborning.
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Last year I was one of a group of oceanographers
whe met here to discuss problems of marine research 1in
relation to the Law of the Sea. After participating in
the conference I am as convinced as ever, in fact more
so, that most of ocur problems have been brought about
by a cavalier attitude toward other natlons. Thls was
well expressed by Panamanian professors concerning their
relations with the Smithsonian Institution, the Battelle
program on the sea-level canal, and the visits of oceano-
graphic ships. As thelr views were echoed by Colombla,
Venezuela, and many others, they are worth clting.

Concerning the Smithsonian Institution, they point-
ed out that they were not asked to participate in SI's
research programs so that no skills or knowledge were
passed on to Panamanian students and faculty. The univ-
erslty was not even the recipient of nor on the list of
publlications. The SI would not Xerox necessary papers
for them and they had difficulty obtaining identifications
of organisms from them, When important biologilsts visited
Panama to work at Barro Colorado or the SI's two marine
stations, or came to work on Battelle projects, 1n almost
all cases the Panamanians first learned of their visit from
newspaper articles published upon their departure from
Panama.

As I and several of my colleagues are Honorary
Assoclate Curators of the Smithsonian Institution, I pre-
sented the problem to the SI but it took several years
and repeated requests before the situation was, I hope,
finally cleared up. In the meantime, Mliami, at our ex-
pense, had been providing many of these services.

As for the oceanographic ships, the common com-
plaint has been that, because clearances are requested via
the governments, the local scientists have no opportunity
to participate either for themselves or their students.
Usually the government places a naval officer aboard the
ship rather than scientists in the disciplines represent-
ed by the cruise. This 1s an unhappy and unproductive
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relationship at best. Private arrangements can ensure
local scientific partlcipation. Most resented, however,
are lack of prior information concerning ship visits
permitting lectures, visits or demonstrations, and the
terse, scientifically worthless cruise reports submitted
by U.3. institutlons. Our running scientific Journalis
are in sharp contrast, providing real input for local
sclentists and are always in large demand. Our own
scientists have found them invaluable and they have a
distribution request almost equal to published scientific
results. I might add that these reports are only pro-
duced by my own program and are not customary from other
divisions at RSMAS.

There has also been much discussion concerning col-
lections made in forelgn waters. While governments again
are requesting that these collections be turned over to
them or shared equally, this is not the attitude of the
sclentists. University sclentists with whom we have
worked do not want unworked nor shared collections: they
do not have the expertise to work them up and they become
liabilities rather than assets. What they want is the
opportunity for their students to be able to work on
these collections as assistants to the U.S. speclalist and
to obtaln for their use identified sets of animals and
plants so that they may become increasingly independent
in thelr own home research. Our policy is to return as
much useful material as possible, both 1in reports and
speclmens, to the country of origin. This pollicy has been
greatly appreciated and the result 1ls that, desplte the
present restrictions on territorial water research, I can
obtain clearance and full cooperation locally from any of
the countries in whose waters I have worked. This 1is be-
cause we have had true scientific collaboration in the
best sense of the word.

My time is getting short and I would like tco address
the last few moments to where I think we should go from
here, It is obvious that I do not believe in governmental-
ly operated nor directed cooperative efforts. I believe

111



that to be successful, these programs must be largely
orlginated by the scientlsts in the foreign country.
They must enter it as equals, regardless of their train-
ing and background, and the U.S. sclentists must be ded-
icated to the program and not use 1t Just as an oppor-
tunity to do foreign travel and research for thelr own
ends. . :

The programs developed should be professorial ex-
changes where possible, so that both partlies are aware
of the other's problems; should involve special courses
in the foreign country designed to acqualint the forelgn
students with marine subjects and methods of research,
and include student exchange and participation by both
students and faculty in ongolng research programs in
both countries. Training and work toward a higher de-
gree should be in a fleld that the reclpient can expect
to work in on his return to his native country (a Jjob
at home should be ensured), and not in such a highly
speclalized field that in order to pursue 1t he has to
remaln in the United States, as so often has been the
case in the past.

The Nordic Councill-University of Miami program has
been a vlable one for many years between groups of high-
ly developed countrles. The program that we now are
attemptling to develop with Professor Olaniyan in Nigeria
is, unintentionally, modelled somewhat after this but on
a broader scale. While beginning with the five Nigerian
Universities, Professor Olaniyan hopes that it will even-
tually embrace all of the nations bordering the Gulf of
Guinea. For a viable program, both we at Miami and the
Africans will need financial assistance. Hopefully this
will come from agency sources.

We see the need for the same type of cooperative
programs 1n South and Central America where we even now
fi1l1 a certain role as the main source of marine data for
many laboratories, museum services and central libraries.
We are already so heavily involved in research in
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Caribbean and African waters that research participation
does not involve major new funding but primarily funding
necessary for support of service facilities and in par-
ticular support of travel, salaries, and subsistence on
a two way road toward mutual sclentific advancement.

In ship operatlions necessary for such shared pro-
grams, I have long felt that the block funding now in
operation should be expanded to cover the cost of publi-
cation and distribution of the more comprehensive type
of cruise reports that I have described before and that
other funds should be made available for one day sclence
seminars at ports of call including a day at sea demon-
strating ship board gear and i1ts use the same as we do
at home with our graduate classes. I think the dividends
in good-will would be enormous.

In conclusion, I would like to point out that whille
the first quarter of a century at our institution has
been primarily directed toward growth, both sclentifi-
cally and materially, I belleve that our future growth
lles to the south and east in strong involvement in the
scientific development and destlnies of our neighbors
through mutual assistance in our studies of the bioclogy
of the seas.
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FISHERIES PROGRAMS AND PROBLEMS
U.S. ACADEMIC INSTITUTIONS
WEST COAST

B.G, CHAPMAN

Though the fishing industry 1s quite important on
the West Coast, the number of fisherlies programs is re-
latively small. Table 1, however, includes not only
fisheries and marine-oriented food science programs, but
also the marine sclence programs. In the flrst place, I
think 1t i1s only this broad umbrella that includes all
programs that may be of interest to those concerned with
research assistance to forelgn states. Secondly, with
the lncreasing difficulty of access to certain types of
programs, e.g., some fisheries programs, it may be use-
ful and desirable to lodk at the wider spectrum and
consider alternatives.

~Programs llsted offer a complete degree spectrum
unless otherwise noted. Pood science programs with a
marine orientation are important since they treat the
processing of the products obtained from the sea. Thelr
role may be even more important in our assistance to ge-
veloping natlons than it is in our own country.

The first comment to be made about Table 1 1s that
most programs in the marine sclence field are academi-
cally oriented. Speciflc fisheries programs are to be
found in five institutions with only two (University of
Washington and Oregon State University) having a complete
range of degrees and a falrly substantial range of offer-
ings. Food science is limited to three institutions—-
the two mentioned and the Unlversity of California at
Davis.
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TABLE 1 Marinme Programs--West Coast

Degrees
Programs Institutions Offerred
FISHERIES University of Washington
Oregon State University
California State Univ., Humboldt B.S., M.S.
University of California, Davis B.S.
University of Alaska B.S., M.S.
FOOD SCIENCE Oregon State University
(marine University of California, Davis
emphasis) Universtiy of Washington
OCEANOGRAPHY Univ. of California, San Diego (Scripps) except B.S.
University of Washington
Oregon State University
California State Univ., Humboldt B.S.

MARINE 3IOLOGY Univ. of California, San Diego (Scripps) except B.S.
University of California, Berkeley B.S.
University of California, Santa Barbara B.S.
University of the Pacific (Pacific

Marine Station B.S., M.S.
OCEAN Oregon State University except B.S.
ENGINEERING University of Southern California M.S. only
MARINE University of California, Berkeley B.S,

SPECIALIZATION  University of California, Irvine
IN OTHER DEPTS. UCLA
University of California, Santa Cruz

California State, Fullerton B.S., M.S.
California State, Humboldt B.S8., M.S.
California State, San Francisco B.S.

Moss Landing Marine Laboratory B.S., M.S.
Universtiy of Arizona M.S5., Ph.D
University of Southern California ° Ph.D.

Hopkins Marine Station

Walla Walla College

University of British Columbia
University of Washington
University of Oregon
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TABLE 1  Marine Programs--West Coast

GEOLOGY University of Califormia, Davis
University of California, Los Angeles
University of California, Santa Cruz

ENGINEERING University of dalifornia, Berkeley
University of Washington

OTHER PROGRAMS M.P.A. in Marine Affairs, Univ. Southern California
L.L.B emphasis Marine Affairs, Univ. of Washington
Marine option program for undergraduate major,
University of Hawaii

Table 2 gives a llsting of courses in two fish-
eries schools. Naturally, there is basic work in fish-
eries biology and ecology~-buillt usually on a substan-
tial foundation in basic biology, chemistry and mathe-
matics. Then there is a program in aguaculture--
dealing both with fishes and invertebrates. This may
include work in pathology and genetics. Incidentally,
in some cases, the prime emphasils in vertebrate agqua-~
culture in the Northwest i1s on salmonids. Secondly,
there 1s a program in population dynamles and fisheries
management. This Includes the elassical methods of
evaluation of fish populations and their management by
regulatory agencies, such as state fisheries departments
or international commissions. It may also include
courses in resource assessment by quick and dirty meth-
ods that are necessary for developing fisheries. Third-
1y, there is a series of courses having to do with
pollution problems--these affect fisheries but also a
large proportion of our present graduates are employed
in positions dealing with such problems.

While graduates of aquaculture are likely to be
employed in the private sector by firms primarily con-
cerned with fish production, the balance of the gradu-
ates are more likely to be employed in federal or state
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TABLE 2 Courses in Figherles--Oregon State Unlversity and
University of Washington

Course Course Credits
OREGON STATE UNIVERSITY

Economic Ichthyology

Economic Ichthyology

Wildlife Law Enforcement

Fishery Biology

Fish Culture

Fishery Limnology 3+

Commercial Fisheries

Invertebrate Fisheries

Water Pollution Biology

Parasites & Diseases of Fish

Fish Genetics

Population Dynamics

Pollution Problems in Fisheries

Functional Ichthyology

Systematics of Fisheries

Special Topics in Ichthyology

(1lab)

Wwwwhwbwutibnwow kWb

UNIVERSITY OF WASHINGTON
Functional Anatomy of Fish & Shellfish
Methods & Instruments for Fishery Investigations
Applications of Digital Computers to Biological Problems
Recreational Fisheries
Fisheries of the World
Literature Search in Fisheries and Food Science
Classification of Economically Important Fish
Economically Important Mollusca
Economically Important Crustacea
Principles of Fish Physiology
Life History of Marine Fishes
Physiological Effects of Water Pollutants
Fisheries Genetics
Reproduction of Salmonid Fishes
Nutrition and Care of Fishes
Aquatic Food Chains
Water Management and Pollution Studies
Fisheries Management
Aquatic Radiocecology
Radionuclides in Aquatic Environment
Systematic Ichthyology
Invertebrate Pathology
Research Techniques in Shellfish Biology
Shellfish Sanitation
Topics in Fish Physiology
Ecology of Marine Fishes
Metallic Effects of Chemical Pollutants
Population Dypamics
Methods of Stock Assessment

LW wiw b~ b
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management positions or 1n situations that may deal with
aquatic problems but not fishery ones. Some of these
programg Include some work in field sampling and filshery
gear but most do not, or if it 1s included it is only
part of a course under another title.

Another aspect of the programs 1s the absence of
courses which relate the disciplines of law, economics
or public administration directly with fisheries. Many
of these institutions undoubtedly require some courses
in these filelds as part of the undergraduate tralning,
and some students are encouraged to work in one or more
of these areas. Such areas are given in the basic de-
partments and may or may not interweave the basic social
sclences with problems of fisheries. Many of our visi-
tors and many of our inqulries are concerned with eco-
nomics in fisherles--perhaps dealing with coast benefit
analysis, perhaps with the economics of the exploiter or
the processor. They come from semi-controlled or con~
trolled economies and therefore view the situation
differently than those of us who are training for man-
agement in a free market economy.

While the College of Fisherles at the University
of Washington has a fairly venerable history by U.S.
West Coast standards, 1t was preceded for quite some
time by the Imperial College of Fisheries in Tokyo.
. Thlis college was established to train fishermen--that
is, the personnel to man Japan's already expanding fish-
ing fleet. It is clear that our colleges by and large
do not provide such training, and for this reason I have
included in Table 1, a list of institutlions that provide
technical training. This 1list 1s expanded in Table 3 to
show specifically the type of tralining offered.

Many of these are two-year colleges which therefore
are not degree-granting institutions. Some of these pro-
grams have heen facilitated by the Sea Grant program,
though others are much older than this.
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TABLE 3 Techmical Training Programs

Institution
CALIFORNIA

Training Offered

California Maritime Academy

Fullerten College, Fullerton

Orange Coast College, Contra
Mesa

San Diego Community College

Santa Barbara City College

Marine engineering, nautical
service, tralning for merchant
marine

Oceanographic technician

Marine technology

Marine technology

Marine Technology (including

diver training)

QREGON
Clatsop Community College, Oceanographic technology, marine
Astoria engineering technology, commercial
fishing technology, marine-
technology
WASHINGTON
Grover Park Education Center, Commercial fisherman, crewmember
Lakewood

Grays Harbor College,
Aberdeen

Fish & Game management

Highline Community College Diving technician

Peninsula College, Anacortes  Assoclate of Applied Arts

(Fisheries)

Seattle Central Community
College

Marine engineering technology

Shoreline Community College,
Seattle

Oceanography technology, marine
biology technology
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Cn the food science side, I have listed in Table 4
the courses at the two major West Coast institutions with
a marine orientation. 1It.is c¢lear that these cover, in
additlon to hasic principles, applications in biochemis-
try and microbilology and some parts of food englneering.
These are perhaps more oriented to developing countries!
problems, though again the lack of interaction with eco-
nomics may be commented upon.

These represent the training programs that are
available to students from other countries, unless a
speclal program is arranged. They may be sultable for
some but undoubtedly not for all tralnees from other
countries. There has been a steady demand from foreign
students despite our high tuition fees--extremely high
for out-of-state students. Moreover we have now addi-
tional problems-- many schools have fixed total enroll-
ments and it 1s hard to meet the instate demand for
fisheries and food science training. Should we diplace
instate students to provide additional spaces for stu-
dents from other countries? Since state legislators
appropriate fund for the education of thelr own popula-
tion, it is difficult to resist the pressure to assign
to out-of-gstate and foreign students a lower priority
than instate students.

This is the tralning situation. We can explore the
research side of the plcture in West Coast academic in-
stitutions by sampling some of the Sea Grant research pro-
Jeets now underway. There are, of course, other research
projects being carried out besides Sea Grant projects;
since Sea Grant funding tends to emphaslze applied re-
search, these are the ones most likely to be exportable
to developing countries, and such researchers are most
likely to be able to provide support for foreign aild
programs.
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TAELE 4 Food Science Offerings--Oregon State University and
University of Washington

Number of
Course Hours

OREGON STATE UNIVERSITY
Food Quality Evaluation 2
Food Processing 3,4,3, +2(1ab)
Food grades and Sanitation 2
Food Science 3,3,4
Federal & State Food Regulatiomns 2
Food Analysis
Quality Control Systems
Food Packaging
Food Engineering
Microbial Comtamination Control
Dairy Microbiology
Food Microbilology
Carbohydrates in Foods
Food Flaver and Evaluation
Lipids in Foods
Food Preservation
Pigments and Color Evaluation
Proteins in Foods
Enzymes of Foods

W
-
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w
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UNIVERSITY OF WASHINGTON
Principles of Fishing Gear & Vessel Development
Principles of Fisheries Technology
Environment Food & Technelogy
Introduction of Food Technology
Principles of Food Analysis
Principles of Food Processing
Deteriorative Processes in Food
Principles of Technological Research in Food
Biological & Chemical Origins of Foods and Food Components
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iawn
LW Ne =
L oLn

and their Functional Characteristics 3
Advanced Marine Food Processes 5
Microorganisms in Foods 4
Advanced Unit Operations in Food Processing 3,3{(1ab)
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Of course, many of the Sea Grant programs deal with
aspects of aquaculture, particularly culture of salmonids,
though others touch on many aspects of the problems of
raising other fish and 1lnvertebrates. Oregon State In
particular is emphasizing oyster seed production, as well
as, other problems of oyster growing. Some of the Cali-
fornia projects (California State University, at San
Diego and at Humboldt) are studying the use of thermal
effluents or sewage lagoons for aquaculture projects. At
the University of Washingbton aquaculture projects include
a number of salmonid projects, particularly in saltwater
penculture, but also in ilmproving invertebrate mariculture.
These include isolation and identification of causes of
pathogenicity in oysters as well as studies or environ-
mental and economic factors of raft culture of oysters
and clams.

In all programs there are a number of studiles of
biologlcal resources: this may involve actual shipboard
programs or assessment of survey data to systems analysls
studies and computer models. For example, the University
of Alaska Sea Grant program includes a systems analysis
of the Alaska snow crab {genus Chionoecetes). At the Uni-
versity of Washington we have the Norfish project which
1s directed toward a total quantitative approach system
to management of North Paclific coastal zone resources.
Also of interest for assistance to developlng countries
are the projects on acoustical techniques of resource
assessment-~these involve actual usage as well as evalua-
tion of the techniques at several levels.

Oregon State also has a project to assess ifs re-
source of a species of tanner crab (Chionoecetes tannerei
Rathkin) and one to assess fishing stocks off the coast
of Oregon as a unit.

Another set of projects in all Sea Grant institu-

tion has do with the development of new marine products
or overcomlng problems assoclated with products not yet
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fully utlilized. Many of these have to do with problems
of present seafood products or with 1mproved processing.
For example, some Oregon State University projects are
exploring the extension of shrimp meat with minced fish
flesh and of minced fish flesh with non-protein pro-
ducts. Af the University of Washington work on problems
assoclated with FPC (fish protein concentrate) are con-
tinuing. The alm is to obtain total utilization of the
fishery raw materials. Some of the studies are fairly
basic, as they must be in thils field--towards understand-
ing the organic chemicals in marine organisms (U.C.,
Riverside) or a search for potential pharmaceutids in
marine products (U.C., San Diego).

This sample of work from over a hundred separate
(but hopefully integrated) projects suggest that the
Sea Grant program 1s supporting a research program which
could provide input to and a model for research assis-~
tance to developing countries.
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FISHERY PROGRAMS AND PROBLEMS
U.S. ACADEMIC INSTITUTIONS
EAST COAST AND THE GREAT LAKES

J.L« MCHUGH

When I accepted the invitatlion to participate in
this conference and to speak on this subject I wrote to
various friends and acquaintances in key academlic insti-
tutions along the Atlantic coast and in the Great Lakes
area. Early in February, fifteen letters were mailed.
Replies to six of these were recelved by mall; one re-
sponded by telephone. Such a high return (almost 50%)
might gladden the heart of a pollster, but I found 1t
disappointing, especlally since most of the replies
offered little help. With some outstanding exceptlions,
for which I was grateful, these replles led me to con-
clude that technical assistance to developing nations in
fishery matters is not important, or if it is important
this is not recognized in most academic institutions in
the reglons asslgned to me.

One of the most responsive replies dealt with do-
mestic interstate cooperation and joint U.S.-Canadian
programs, and emphasized the role that the National Sea
Grant program is playing, but this had no direct bearing
on assistance to lesser developed nations. Another men-
tioned matters which also were stressed at the recent
Workshop in Bologna*, such as the need for adequate and

“¥Report of the Marine Science Workshop held by the
Johns Hopkins University, Bologna, ltaly, 15-19 Cct. 1973.
The Johns Hopkins University, School of Advanced Inter-
national Studies, Washington, D.C. 20036 (1ssued Dec. 1973).

124



continued funding, and the need to understand the local
situatlon in countries where assistance 1s contemplated.
Lack of such understanding has led to past mlstakes.
Another cited actlve interrelatlonships with Caribhbean
countries, which have been underway for a quarter of a
century. One interesting feature of the program at the
University of Miami Laboratory is the arrangement for
certification of candidates whose academic backgrounds
can not be evaluated 1n terms of University of Mlaml
admission standards, thus allowing students to enter who
otherwise might not be admitted. Yet another correspon-
dent mentloned the possibillity of using PL480 funds in
support of technical assistance and hazarded the view
that most academic sclentlsts are totally unaware of this
potential source of funds. This correspondent also
enclosed a brochure describing a new International
Training Program 1n Marine Sclences at Duke Universlty.
The other replies showed no interest in, or understanding
of technical assistance to developlng countries,

It 18 likely that I failed to correspond with some
individuals or institutions which are interested in and
understand the question of technlcal assistance in fish-
ery matters, and that I have thereby missed some important
programs or interests. But the impression remains that,
with notable exceptlions, most academic lnstitutions in
the eastern United States are not aware of a need for
technical assistance in fisherles, are not sympathetie
to such a need if 1t does exlst, or are not attuned to
world affairs. With due credit to those 1nstitutions
and individuals whilch see this as an important and
neglected responsibility, I interpret the general tencor
of thé replies to my letter as evidence that no problem
exlsts. Thls gives me the freedom to impose my personal
biases and prejudices upon this audience.

Digest of Resgponses
Most universitles pocinted out that they trailn

students from other countries. This may or may not be
useful because these students, 1f they return home, may
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not get the financial or technical support that their
tralning in the United States prepares them to expect.
Thus, they may end up in oceupations far removed from the
subject of thelr professional training. Trainling in the
United States, unless 1t is very carefully attuned to
soclal and technological realities in the student's
native country, may be counterproductilve,

The fishery program at the University of Miami,
perhaps because it 1s close to Caribbean and Latin
American problems, has pioneered in Latin American fish-
ery affairs. The Gulf and Caribbean Fisheries Institute
has been an important force in this effort. I note that
the report of the Bologna Workshop (loc. cit.) refers in
more than one place to the Cooperative Investigations of
the Caribbean and Adjacent Regions (CICAR) as an out-
standing example of international cooperation. I am no
longer familliar in detall with CICAR but am sure that the
flshery group and others at Miami were lmportant forces-
in its success. The laboratory at Virglnila Key also has
had effective interactions scientifically and education-
ally with the countries surrounding the Caribbean.

I would judge that the interest in technical assis-
tance exhiblted by some Atlantic ccastal universities 1s
a direct result of personal experlence and interest
(Duke), active research programs off foreign coasts
(Woods Hole, Rhode Island, and Miami), or proximity to
other nations (Miami).

Has the U.S. any fishery technology to offer?

Aside from contributions made by Americans to the
work of FAO and other international organizations (and
these contributions have been many), training of foreign
students in the U.S., or export of professors and other
experts to other countries, we may not have much to offer.
In some respects, flshery training in this country is out
of tune with reality--we teach population dynamics when
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the real problems of our domestlc fisheries are soclal-
political. This is not to say that tralning or research
in populatlon dynamics or any other aspect of fishery
research 1s bad. It does, however, represent a strong
personal bellef that the soclial~political aspects have
been severely neglected.

Our record of marine fishery management at home is
a record of massive failures (McHugh, 1972, 1974) and a
few small successes. Marine fishery policy 1in U.S.
coastal waters, if there 1is indeed any pollcy at all,
has been to make much noise about the small or the lmaglin-
ary problems and to avoid the really difficult but
important issues. Perhaps we could best help developlng
nations by urging them to profit by avoiding our mis-
takes, not to emulate them. Kasahara (1973) has pointed
out that the developing countries may be receptive to this
approach., He says that slnce the history of their
modern fisheries is relatively short, they have not bullt
up the strong social-economlc-political resistance to
rational management that exists in countries like the
United States.

In addition to some of my correspondents, Dr. Chapman,
in his paper at this Conference, has mentioned two ways
in which Sea Grant could contribute to technical assis-
tance in fisheries: 1) by direct actlon and 2) as a
model for assistance programs. Some people complain
about the precccupation of Sea Grant with practical and
immediate results. But a certain amount of pushing is a
healthy thing, especially for fishery research, in which
many people have been content to fiddle away at minor
Issues and ignore the burning questions, and have been
allowed to get away with it. Sea Grant has the opportunity
to sclve one of the major problems of our domestic marine
fisheries--translating the end product of the scientilst,
the scientific paper, into public educatlonal and action
programs. I believe that Sea Grant made a wise decision
when 1t declided to invest a substantial part of its
resources in advisory services., This could break the
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deadlock that Dr. Geyer mentioned last night, of scien-
tists communicating only with scientists. I thoroughly
agree with Chapman and others that we should use Sea

. Grant techniques where appropriate to stimulate technical
asslstance to other nations.

I think it is probable that the U.S. can be more
helpful to developing nations by transfer of technology
and expertise i1n preserving and processing fishery pro-
ducts than in communicating conventional concepts of
resource management.

It might also be useful i1f someone were to undertake
an in-depth critical review of the history and outcome of
past attempts at technical assistance in fisheries. This
could be especially useful if it were deone in comparison
with the performance of the U.N. family of organizations.
In fisheries, I am convinced that too often we have been
eager to get out in the field to gather new information
when it might have been more profitable to examine the
record to try to determine why we have done so poorly in
the past. I suspect that the conclusions of such a
study might be that technlcal assistance in fisheries is
perhaps better provided by international organizations
like FAO, which can call upon expertise in this country
or anywhere in the world. Assistance from an international
body, as Dr. Vanucei (1973) pointed out at Bologna,
usually 1s more palatable than unilateral help.

Summary and Recommendations

1) In the Great Lakes region and along the Atlantic
coast of the United States, with a few outstanding
exceptlons, there appears to be little interest in
technical assistance to lesser developed nations in
filshery matters.

2) Training students from other countries in American
institutions may not accomplish the desired result
unless the program is delicately attuned to the needs
of the student's country of origin.
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3) The best advice and training in fisheries that the
Unlted States may have to offer to other countries
is not to emulate cur poor domestlc performance but
to profit from our mistakes.

4) The U.S. National Sea Grant Program may in some
respects be a useful model for technical assistance
in fisheries, where such assistance appears to be
-warranted.

5) Transference of technology and expertise in preserva-
tion and processing of fish and fishery products may
be more helpful than tranference of conventional
concepts of fishery management.

6) As a basis for examining the merits of technical
assistance and planning programs where assistance
appears to be needed, 1t mlight be useful to study in-
depth past attempts at unilateral assistance as
compared with the performance of international boeodies.

7) One possible conclusion from such a study might be
that the United States should support international
programs actlvely and avold unllateral involvement.

8) Full use should be made of PL480 funds in countries
where such funds are available.
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A COOPERATIVE TRAINING PROGRAM BETWEEN THE
UNIVERSITY OF WASHINGTON AND THE
CATHOLIC UNIVERSITY OF VALPARAISO

LSy SMITH

The program I am describing today began in the early
1960's as a discussion in Seattle between Dr. John Liston,
Director of the Institute of Food Sclence and Technology
of the University of Washington's College of Fisheries,
and Sr. Enrique Torrejon, Director of the School of Fish-
eries and Poods at the Catholic University of Valparaiso
in Chile. There was further informal correspondence and
finally Dr. Liston made a site visit in Chile, so that
nearly filve years elapsed before a proposal was promoted
and then funded by the Rockefeller Foundation. The co-~-
operative tralnlng program between the two schools actual-
ly began in January, 1967.

The training program was developed to alleviate a
number of interrelated problems in Chlle. Fisheries train-
ing in Chile was being taught at the techniclan level most-
ly by persons who had graduated from the same program.

Most of them taught on a part-time basis so that there was
almogt no resident faculty to interact with students on a
day-to-day basis. Books and equipment were almost nil, so
classwork consisted mostly of transferring antiquated lec-
ture notes from teacher to student on a rote learning bhasils.
Thus the effective exploitation of fisheries resources in
Chile was being inhiblted on the one hand by lack of techno-
loglists trained to use modern methods for catching and pro-
cessing fish. On the other hand, there were few Jobs for
trained persons because the fishing companies, with the
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exception of a few foreign-based firms, were equally anti-
quated. In addition to this kind of wvicious circle, the
Universlity was housed in old, crowded facilities and struc-
tured academically in the antiquated Spanish style of small,
closed institutes, each giving its own degree and teaching
all of 1ts own courses. This meant that most of the courses,
other than those 1n thelr own speclalty, were poorly taught.
Thus the program to upgrade the School of Flsheries also had
to face a number of much broader problems.

The major objective of our program was to upgrade the
fisheries and food technology program at UCV as rapidly as
posslble. To work out the academic and administrative de~
tails of this, Sr., Torrejon made a trip to the U of W.
Later, Dr. Richard Van Cleve, then Dean of the College of
Fisherles, made a similar visit to the Rector of UCV and
greatly solidified the commitments of both universities to
the program at the top administrative levels in terms of
money, facllities, and personnel and generally made sure
fhat the program was truly a cooperative one.

Shortly after Torrejon's visit, the first phase of the
exchange program began. First two and later three addition-
al faculty members from UCV came to Seattle for slx-month
training programs which were a combination of course-work
and direct experlence with local fisheries. These were care-
fully planned so as to be relevant to Chllean fisherles' pro-
blems and to the faculty member's area of teaching responsi-
bility and subJect matter specialigzation. Then, shortly
after the first two trainees returned to UCV, Dr. Liston went
there for three months to help establish new courses thereby
teachlng these courses Jointly with the newly-trained faculty.
He also reviewed the entire curriculum of the School, helped
to plan further changes in the curriculum and how to imple-
ment them. Eventually, three other U of W faculty members
took three-month leaves from the U of W, one more in food sci-
ence and two in fisherles biology, each carrying out similar
programs 1n his own area of specialization. Two U.3. graduate
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students also particlipated. Most of us worked at a variety
of levels including teaching students, teachlng and con-
sulting with UCV faculty, glving seminars to all interested
persons in the area, and performing simple research projects
with both faculty and students.

The second phase of the program began shortly after
phase one started and involved selected members of the
UCV faculty undertaklng Master's Degree programs at the
Universlty of Washington. Persons were selected for this
on the basis of how well they had performed on thelr six-
month visit or on our personal evaluation of them during
our vislts to Chile. Also considered was whether their
feaching responsibilities could somehow be continued in
Chile during their absence and how they would fit into
the revlised curriculum on their return to Chile. These
decisions obviously had to be reached Jointly by all
parties concerned.

Keeping the School of Fisheries operating in
Valparalso in a normal and even upgraded fashlion during
all of these faculty absences was no small problem, and a
variety of solutions was used. Probably the most im-
portant method was recrulting Peace Corps Volunteers to
fi11 faculty vacancies. This was a fairly neat solution
because the PCV two-year term of service was about the
length of time needed to complete a Master's Degree pro-
gram. However, it also involved the arranging of a major
change in the kinds of people which Peace Corps recrulted
for working in Chile. Instead of social worker types for
projects in the outlying villages, the School needed PCVs
with at least Master's Degrees and often Ph.D's as instant
expert faculty. In other cases, new Chilean faculty were
hired so that the staff would be expanded upon return of
the original faculty member to UCV. And sometimes the
Junior faculty member also came to the U.S. later. 1In
still other cases, certain UCV faculty were chosen as
belng Indispensable and stayed behind to keep things
running until the first round of Master's Degrees was
completed,
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At the same time that these tralning programs were
continuing over several years, the rest of the world was
changing, too, both in Chile and elsewhere. Student
strikes at UCV had evicted the Jesult rector and replaced
him with a non-sectarian one. A new Director of the
School was also elected. The closed institute system was
modified so that flsheries students could take their basic
science course work in the institutes of math, chemistry,
biology, etc. Part-time faculty were replaced with more
competent, dedicated, full-time faculty which tended to
upgrade teaching competence throughout UCV. This new
set-up was called "the American plan" at UCV and modelled
to a conslderable degree after the curricular innovations
which we helped to produce in the School of Fisheries.

The School also moved into larger quarters which were not
new or even modern by U:. S. standards, but were a great im-
provement over thelr previous ones and served as a great
morale booster for both students and faculty. Our role

in these changes was difficult to assess and perhaps
mostly a case of being in the right place at the right
time and in some cases Just asslisting to make changes

that would probably have happened anyhow. In other cases,
the successful continuation of the program resulted from
a lot of hard work by the School's new Director, Sr.
Sergic Kaiser, and by us, as can be fully appreclated
only by someone who has already experienced the amount

of arranging required to get anything done in a Latin
Amerlican bureaucracy.

A number of features of our program had, we believe,
rather large effects 1in proportion to their relatively
small cost. For example, each Chilean coming to the U.S.
was glven a small allowance for books, small eguipment,
and thesis research costs. He carried the books and
equipment back to Chile with him when he returned and
thus was able to function immediately there 1n hils newly-
trained role. Having even minimal research support in
Seattle also gave the Chlleans more freedom fo pursue
thesls toplcs relevant to Chilean problems. Faculty from
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the U of W also took books and equipment appropriate to
thelr needs in Chille, even to the point of supplylng some
of the materials and small equipment for classes to be
taught in Chile. These kinds of purchases largely cir-
cumvented the worst equipment shortages there, as well

as the time lag involved in buying them through Chilean
channels. It also kept most of the administrative
functions in the U.S. rather than allowing them to become
snarled in the more complex ones in Chile. Books were
also donated directly to the School to establish a
fisheries library there. The idea of sending an ex-
perienced U.S. faculty member to help newly-returned Chil-
eans translate thelr U.S. training into workable teaching
and research programs in Chile was also significant in
getting things moving rapidly in Chile.

In turn, the Chllean faculty spent considerable
time and effort assisting the U of W faculty in travelling
around Chile, giving us a broader insight into thelr pro-
blems than could be seen in the immediate area around
Valparaiso. This insight was also asslsted by language
tutoring paid for by the project, some in English for
the Chileans, but especially in Spanish for the U of W
faculty. In my case, even a minimal ability to speak
Spanlish greatly increased my usefulness there and greatly
lessened the amount of time and effort required by the
Chileans to look after those needs which required greater
language facllity than I possessed. These needs were
usually outside of my university duties since most in-
school work was carried on in English so that UCV people
could practice their English in antlcipation of coming
to the U.3. To the extent that we could not look after
our own affairs, we "Norteamericanos" there added to the
workload of the UCV faculty and staff because the usual
things that we needed help with were arrangements for
housing, transportation, money exchanging, etc., which
was outside of their usual university functions. Thus,
the making of arrangments and general coordination of
the program was one full-time job, although in actuality
it was spread over several people.
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We tried a couple of ideas on a strictly experi-
mental basis and were gratified with the results. Once
when we had no U of W faculty available to send to Chile
to teach courses there, we sent two pre-doctoral graduate
students, one in food science and one in fisheries bio-
logy. They had sufficent training to be respected as
professionals by the UCV faculty and yet were young
encugh fo relate very well to Chilean students, so both
sides were highly pleased with the results. Our graduate
students also benefitted, and both are now involved in
~overseas programs——one heads an exploratory fishing pro-
“Jject in the Red Sea and the other works for a non-profit
group sending food overseas. '

The other idea we had was to promote professionalism
among the School's faculty by helping them to do profess-
lonal things, like attending professional meetings and
presenting papers. In Seattle, they presented their thesis
before professional groups, and we even paid the cost of
transporting some of them from Chile to present papers
at U,S., meetings. Even more important was helping the
School organize a fisheries symposium at UCV with invited
speakers and the whole 'traditional setup. The effect on
attitudes, on communication among different agencies, on
individual perspective 'and on general morale was really
amazing. Many Latin American scientists are very iso-
lated and provincial, and the symposium opened up whole
new vistas of international cooperation for many of them.

The successes of the Rockefeller program and also
the Chileans own vigor led them to seek additional funding
elsewhere. Equipment grants were obtained from both
France and Germany. Visiting scientists were arranged
for with U.S. AID, OAS, and Japanese funding. The Ford
Foundation in Chile and-also the Chilean government
gave support to students getting degrees in the U.S. One
faculty member obtained his own scholarship at the Univ-
ersity of Toulouse in France and completed a degree there
which is intermediate in level between our Master's and
Ph.D. Degrees. 1In a way, this is also a form of pro-
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fessionalism, which we call grantsmanship and which the
Chileans learned early and well.

Thus, even though the Rockefeller fundlng was phased
out in 1971, the program still effectively continues with-
out it. TFor example, two of the early slx-month trainees
who retruned to Chlle to keep things going whlle their
co-workers earned master's degrees, are now finally gettilng
their own Master's degrees. One of them is at our school;
the other, Sr. Sergio Kalser who directed the school during
the first three years of the training program, is now
getting his mastert's degree at UC-Davis in fruit and vege-
fable technology. The latter diversification away from
fisheries in both training sites and subJect matter is good,
we believe, now that a firm foundation in one basic area
has been established. The school is also starting programs
in fishery economics and fishing technology in collaboratlon
with universities other than ours.

At the present time, seven years after 1ts inception,
a tally of the changes at UCV is impressive. The degree
awarded to students graduating from the school has been up-
graded from a two to a four year degree, making the degree
equal to that of most of the englneers and gimilar profes-
sionals in Latin America. The faculty has more than
doubled, and almost every faculty member has at least
six-twelve months of specialized training beyond hils basic
four-year college degree. Well over half of the Fisheries
and Food Sclence Faculty already have or soon will have
master's degrees. Other South American countries rank the
school as the best in South America and are sending
students to Chile for undergraduate tralning. When the
school's present Director, Sr. Sergio Gonzales, was in my
office recently, he was looking forward to having some of
his faculty members earning Ph.D. degrees scon and offer-
ing graduate work at UCV,
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The actual costs of the present achlevements are
very difficult to determine because of thelr many sources.
The Rockefeller funds continued for four years at
$30,000-40,000 per year. The Chilean government's contri-
bution, mostly as capital outlay for expanded facllities
for the School and support of increased numbers of
faculty, was also substantlal, but difflculit to evaluate
because of the rapld inflationary devaluation of Chillean
money throughout the whole perlod. U.S. AID, Peace Corps,
‘and OAS perhaps made only slightly smaller contributions.
As a wild guess, the total input of U.S. dollars through
all of the various direct and indirect channels may have
been half a million dollars --a bargain, I would say,
considering the long-term benefits to all concerned.

As important as money is, however, this story is
really not about money and what it can buy, but about
people and what they can do. Let me tell three short
anecdotes to illustrate what I mean.

Dr. Liston was the first U of W faculty member to
teach a course to UCV faculty in Valparaiso, and one of
his first labs there 1nvolved the testing of some fresh
fish. First the fish had to be filleted and when he
walked into the lab to do this with the class he found
each of the Chilean faculty wearing a spofless white lab
coat and standing behind a lab helper who was golng to
do the actual dirty work. After a moment's hesitation,
he picked up a knife and a fish, took a deep breath, and
sald, "And now we are each going to fillet our own fishi"
There was a much longer hesitation and then slowly the
helpers stepped back and each faculty member proceeded
to fillet his own fish. That was the end of learning
by proxy at UCV,

When I was there in 1970 as a fisheries biologist,
I became guite disturbed about the large numbers of
egg-bearing shrimp and langostino being brought into
port and to the Schoel's pilot plant with no regard for
closing of the fishing season to protect the breeding

138



population. I was told that there were no government
regulations because there was no scientific data on re-
productive seasons or on the age structure of the popula-
tion in general. '"But," I said, "this is stupld because
you get a populatlion sample delivered to your front door
twice weekly by the School's own trawler, and all you
have to do is get a student to count and measure them!™"
"No," they saild, "it wouldn't work that way," and I
couldn't ever get the subject re-opened again. A month
later I found out the real reason when I went out on the
trawler. The crewmen were skimming the top quarter off
the catch by picking out the biggest and best individual
specimens to take home for persocnal use. The seaman's
unions were so strong and the skimming practice so en-
trenched that the School's bilologists couldn't get a
sample that wasn't hopelessly blased. They even have a
word for 1t --"media pollo"-- which means half a chicken.
After that, I was somewhat more cautious about advising
them how to run their program. Incidentally, I'm told
that a realistic population assessment is now underway
under proper circumstances,

During this last summer, the Allende government re-
quested an assessment of Chile's progress and problems
by the universities of the country, each department
reporting in the areas of their expertise. 8o the School
of Fisheries gathered together i1ts faculty and some of
the recent graduates and spent about a solid week evalu-
ating the available data, most of which came from the
government's own reports. The resulting evaluation
was highly critical of government policies and several
faculty members were fearful of reprisals if they sub-
mitted it. However, it was finally submitted. Somehow
the press obtalned copies of the report, even though it
was supposed to be confldential to the government, and
so UCV was immediately a front page and TV headliner.
The doomsayers had a field day predieting that the School
would never get another dime of support, ete. To us,
submitting such a report would seem the only ethical
thing to do, but 1In a system where one's university
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position 1s politically vulnerable regardless of academic
competence, it takes conslderable courage to stick with
one's convictions, even when they are scientifically sound.
Now, of course, it is history that the Allende government
fell only one week later, leaving the School of Fisheriles
and Foods in a highly favored position with the new
military junta and with the new rector of UCV, who 1s a
naval officer. The School has been glven even more
regponsibility and power in determining the future of
Chilean filsheries, even to the extent of reducing the
responsiblility and power of the government agencies

which formerly had that power. They had become political
footballs and were increasingly ineffective during the
Allende government and so were demoted by the military
junta. I would like to belleve that the scientlific
training and competence of the UCV faculty was responslble
for their present favorable position, rather than just
political luck.

In summary, our experience in a cooperative ex-
change program between the two universities has been a
good one. We 1dentified capable people there and
supported them. As a result, significant and bene-
ficial changes occurred in the fisheries and food tech-
nology capabilities of the School which are now beginning
to be felt elsewhere in South America. Further changes
are contlinulng to occur in the same direction, even
though the formal funding which started the whole process
was phased out several years ago. We belleve that a
number of factors contributed to this result.

1. The program was a truly cooperative one

in terms of funding, participatlon, and
administration. We carried out the pro-
gram with UCV, not for UCV. It also
operated at several levels simultaneous-
ly to speed up the results. Further, as
a university-to-university program, we
escaped much of the stigma of government-
sponsored projects which are immediately
suspect there of being exploitive.
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There is a continuing personal involve-
ment and commitment from both partles--
many persons did things for the benefit
of the project which cost them personal-
ly in money, time, and effort.

Partly because of the personal involve-
ment noted above, the program has been
a long-term one. Even with its present
7~-year record of achlevements, the pro-
gram is perhaps only half way to its
goal of making the School a fully pro-
fessional one on an international scale.
A crash program of 1-2 years would pro-
duce little lasting benefit.

The program, at least ocur part of 1t,
invested directly in people more than
in material things or administrative
structures. We found capable people,
trained them and trusted them to make
good decisions on their own. This 1s
somewhat in contrast to the usual
practice of granting agencies which

set up elaborate rules and exhaustive
reporting procedures to prevent finan-
cial abuse. We had very little admini-
strative superstructure. It is perhaps
noteworthy then that the program sur-
vived three Chilean governments, three
UCV rectors, and three heads of the
School. It has not only survived, but
has grown stronger. Further, all but
one of the people in whom the program
invested are still with the School and
continuing to provide a beneficlal
return. Similarly, all of the

faculty who went to Chile are still in-
volved in Latin American projects and
building on that background.
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5. Finally, the small degree of invest-
ment in material things was put where
it had the greatest leverage--by
making it possible for the Chileans
to do things in Seattle which had the
greatest relevance to Chile and then
getting similar projects started upon
thelr return to Chile.

The future for UCV is presently very bright and
everybody wants to participate in their successes.
Peace Corps is becoming more active again in Chile,
NOAA's National Marine Fisheries Service is planning a
cooperative research program there, and several agencies
such as AID, the Inter-American Foundation, and 0AS,
are walting in line to set up proposals. The new
director of the School is Just now touring the U.8. and
Latin America to coordinate these offers of agsistance
which have the potential of really making UCV the

multinational center for study of the sea of which they
" have dreamed and worked go hard.

The moral of the story is that there is probably
nothing unique about either UCV or U of W and that
similar centers could be developed elsewhere with
similar long-term support at the university level,
personal commitment and cooperative endeavor.

142



OVERSEAS EXPERIENCE

R.A, GEYER

Technical assistance programs (TAPS) can take many
forms and include a broad spectrum of degrees of involve-
ment, such as numbers of persons, types of facilities,
funding and time span. But the most significant common
denominator is the people participating. This includes
their attitudes, 1ldeas, skills, needs, preferences,
motivations, goals, dedication, and even mores. These
factors determine the degree to which any international
cooperative program will succeed in achileving its goals
and obJectives.

The term "skills" has been selected purposely,
rather than "professional trailning" or educational back-
ground, because it includes not only persons with advanced
scientific training, but those who generally are referred
to as being on a techniclan or non-professional level.
They perform Just as important a function in assuring the
success of eilther a basic or applied scientific research
or training program, as a scilentist wlth an advanced
graduate degree. In other words, 1t 1is ilmperative to
train not Just "chiefs" but "Indians" as well. This
important fact is all too often not glven sufficlent
emphasis or even ignored sometimes in tralning aspects
of TAPS. 8imilarly, the effect of mores is often over-
looked, but these can be an important factor in determin-
ing the success or failure of TAPS. For example, I have
been involved in tralning programs where, in addition to
such more obvious difficulties that arise from eating
with or sharing quarters with other personnel, a
scientist would not move or even set up a light plece
of scientific equipment to make an observation. This
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activity would result in "losing face", necessitating
this "demeaning" act to be performed by someone on a
lower echelon. Such an attitude 1s not conducive to the
efficient conduct of scientiflc studies, but it must be
faced and coped with at times.

Another important intangible but nonetheless
sometimes an overrlding conslderation 1s the psycho-
logical or perhaps even philosophical attlitude of the
reciplents of a TAP, They may feel that partilcipating
in such a program reflects adversely on their national
image or stature that might even be considered sometimes
as bordering on a form of "colonialism™. Still another
important Intangible factor that sometimes ralses tangible
adverse barrlers that must be overcome in organizing a
TAP is the interplay, or to put it more bluntly, the
rivalry between different agencies or groups as candidates
for a potentlial TAP. This should come as neo surprise,
because people are people regardless of where they are
living on thls globe; and it .occurs even in the organi-
zational phase of a maJor TAP by potentially sponsoring
groups in this country.

Let us not dwell on these important negative aspects
that are 1nherent, but which must be considered and over-
come in the design and implementation of a successful
TAP. Instead, we wlll accentuate the positive for the
remainder of this discussion.

The Department of Oceanography at Texas A&M Univer-
sity was founded in 1949 and hence has a long history
in TAPS of varying types and dimensions. Because of
the Department's proximity to the Gulf of Mexico and
to the Carlbbean, it i1s not surprising that emphasis
on such programs has been with many countries bordering
those waters. However, these efforts have included a
number of countries in Europe and Asia as well as in
Latin and South America. The programs conducted by
TAMU have taken many forms 1ncluding the following
major categories:
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Education

1. Training of personnel in the Department of Ccean-
ography for:
a. Degree candidates: M.8. and Ph.D.
b. Speclal students
2. Training of personnel during cruises aboard ships
operated by the Department; and
3. Department of Oceanography personnel giving lec-
tures and/or seminars at institutions outside of
the U.5.

HResearch

1. Research training of persons aboard ships operated
by the Department;

2. Outside investigators conducting research aboard

" our ships sometimes involving an extension of pre-
vious research projects of their own, as well as
new research projects;

3. Outside investigators conducting research aboard
our ships involving a portion of a research pro-
ject conducted either as a Individual or as a
chief scientist of a particular crulse or leg of
a cruise;

i, Outside investigators analyzing and interpreting
research data obtained as part of II (item 2 or
3), but at the Department of Oceanography
laboratories;

5. Maklng specialized laboratory facillties available
at the Department of Oceanography to investlgators
from institutions or universities outside of the
U.S.;

6. Scilentists from the Department of Oceanography
working with scientists in their own countries,
using their land or shipboard facilities to gather
data and/or helping in the analysis or lnterpreta-
tion of existing data obtained previously by the
resident scientists; and

7. Department of Oceanography sclentists giving lec-
tures and/or seminars at institutions outside the
U.S.
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During the last decade, six Ph.D. degrees have been
awarded graduate students from four countries, namely,
China (Taiwan), Egypt, S. Korea and Ihdia. Several of
these now hold responsible positions in their own
countries, Including the Directorship of an oceanographic
R&D institution. One is head of the Department of Marine
Sciences 1n a maritime academy in the U.S. Similarly,
seven coming from Brazil, China, Egypt, Greece, Hong Kong,
Mexico and Venezuela have received Masters' degrees, and
some are contlinulng thelr studles toward the doctorate
elsewhere. Three others, one each from Hong Kong,

Mexico and Egypt, are currently enrolled for advanced
degrees.

Five came here as special students not enrolled for
advanced degrees for a year or more in order to study
under certain of our professors, because of thelr inter-
national reputation 1n certain fields of speclalization.
They returned subsequently to theilr own countries to
continue their studles for advanced degrees. They came
from Argentina, Israel, Mexico and Venezuela and are
interested specifically in certaln aspects of acousties,
algology and carbonate sedimentation, as well as
geologlical and physical oceanography.

More that two dozen forelgn nationals from about a -
dozen countries including Argentina, China (Taiwan),
Colombia, Egypt, Japan, Malaysia, Mexico, Puerto Rico
and Venezuela participated in crulses directly aboard
our ships and/or under the guldance of one of our pro-
fessors aboard his antarctic crulses on ELTANIN.
Similarly, thirty—eight forelgn nationals including both
graduate students and professors from about a dozen
countries used our laboratories to work up data obtained
during cruises on our ships; or to take advantage of our
speclalized laboratory faclilitles or of the outstanding
expertise in certain areas of the professors in the
Department. These included 1lnvestlgators from Argentina,
China (Taiwan), Egypt, Hong Kong, Israel, Japan, Mexico,
Norway, Peru, S. Korea and Venezuela,
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In a final category, a number of our professors have
participated by special request in instructicnal coopera-
tive programs by presenting invited lectures and seminars
from two days to several weeks' duration, which were
presented in Argentina, Australia, Colombia, France, Mexico
and Venezuela. This listing does not include many more
lectures in these and other countrles which were pre-
sented in a more informal basis by request when they
happened to be visiting in their countries during the
course of thelr travels,

TAMU has also made contributlons through the Sea
Grant program toward disseminating information of practi-
cal use to other nations 1n the development of 1living re-
gources. For example, in June 1973 it prepared and dis-
tributed a manual for marine processing plant personnel
on seafood quallty control. This manual was published
in Spanlish as well as in English and can be of great help
to Spanish speakling countries of the world. The poten-
tial exists also for extending these programs into coun-
tries contiguous to the Gulf with emphasis on mariculture
projects.

In this connection, the interest of the UN Office for
Economics and Technology should be mentioned with regard
to a possible series of more comprehensive regional pilot
projects in such areas as the Gulf of Mexico and the
Caribbean as well as in the Persian Gulf and the Gulf of
Guinea. The IOC plans, 1n conJunction with the seventh
sesslon of CICAR early in 1975, to include ad hoe groups
on regional training needs in the Caribbean. Similarly,
the UN Conference on Human Environment (Action Plan H89)
1s considering the establishment of international centers
for interdisciplinary studies on tropical oceanography.
These would emphasize ecoleogical Implications of pollution
in food chain dynamics and regional processes of dlsgpersion
of pollutants. Broad research programs in tropical
oceanography should include also the study of 1living and
non-living resources in such areas as the effect of
coastal upwellling and changes 1in major current systems.
Preliminary exploratory conversations on this subjJect have
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been held by several members of the faculty with staff

members of certain institutions in the Gulf and
Caribbean.

In summary, the specific involvement in numerous
phases of educational research activities ranges from
formal training programs, to making available time on
our ships and space, equipment and guidance in the
Department laboratories. In these ways, we have had an
.important educational and scientific I1mpact on graduate
‘students and scilentific investigators, totaling about
100 persons- from fourteen different countries.

With this broad background of experlence and cap-
abllities to draw on, we would be more than pleased to
continue on an expanded scale, and in a more formal and
even more effective manner, to provide the capabilities
of our diversified instructional and research activities
on future TAPS. However, this can only be done more
effectively if not only additional funds become avail-
able, but also the total effort in this field be conduct-
ed in the future in a more efficient and coordinated
manner than heretofore. It is to be hoped that this will
be one of the significant results arising from the delib-
erations of this meeting and from subsequent workshops
dealing with this important subject.

It should be emphasized, in conclusion, that the
Department of Oceanography at TAMU has acquired recently
expanded facilities in the form of a néw and completely
equipped building, a new ocean-going research vessel,
and a new two-man submersible with a depth capabllity of
1200 feet. These capabilities together with the availl-
abllity and interest of a faculty of twenty-nine, a dozen
research associates and senior scientists, and over 100
graduate students, together with its long history of
international cooperation, places the Department in an
excellent position to make significant contributions to a
wlde variety of future TAPS.
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At the moment, we are well zlong in negotiations
on several programs, specilfically with three countries
in Latin America and the Middle East, involving also
pertinent U.S. sclentiflc government agencies. These
programs qualify as TAPS and involve teaching, research
and the use of one, and possibly two, of our ocean-going
oceanographic vessels. We have received recently also
inquiries by mail and by personal visits regarding
additional possible cocoperative programs in Brazil,
Chile, Egypt, and S. Korea.

In addition to the direct involvement of the de-
partment in inter-institutional overseas programs, im-
portant contributions have been made in furthering
teaching and research programs in the Gulf and Caribbean
by the extensive publications on the results of our re-
search in these areas. These take the form not only of
papers published in scientific journals, but also by
the recent publication of three referred books and two
folios deseribing this research in more detail than can
be presented ordinarily in scientific papers.

These three books published by Gulf Publishing
Company each dealing with the blological, geological-
geophysical, and physical oceanography of the Gulf and
Caribbean total more than 800 pages. The material pre-
sented in Folios 20 and 22 of the American Geographical
Society covers bilological, chemical and physical oceano-
graphic aspects of the area. Folio 20 emphaslgzes the
crustacea and is of special importance in obtaining a
more complete understanding of the fisherles and other
1iving resources problems that must be solved. 1In this
regard, the information on chemical and physlcal oceanog-
raphy has definite application in this field. Many
pertinent papers are to be found in the Department's
"Contributions to Oceanography" series now in 1ts 20th
year, of which Volume 16 will be available soon.
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Oceanography is truly an international as well as
interdisciplinary science. Therefore, I know of no
better way to further the case of international under-
standing and ultimately world peace than by expanding
and incorporating the cooperative efforts of the United
States oceanographic institutions and certain federal
agencies with those of thelr counterparts in other
nations, through a series of well designed and realis-~
tically funded TAPs. However, for these to be success~
ful requires the complete cooperation of all concerned.
This includes a recognition of the need to consider the
soclological and psychological as well as educational
and research aspects of each program, 1ln addition to
having the assurance of sufficient and continuing
financial support. Only in this way can we expect to
achieve the diversified objectives of these technilcal
assistance programs in all their ramifications.
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OVERSEAS FISHERIES EDUCATIONAL
AND TRAINING PROGRAMS

J«C. SAINSBURY

In this discussion, I shall concentrate on the
education and tralning of personnel for the commercial
fishing industry. That 1s, the people who actually
have to make a viable operation out of the various
policy decisions and development plans. After review-
ing briefly my 1nterpretation of the present situation
in flsheries education and training associated with
countries intent upon developing their commercial fish-
eries, I shall ildentify some the more lmmediate problems
and needs. Finally, I should like to offer some ideas
regarding the direction of future activities, indlcating
two specific areas where the United States has particu-
lar competence and where an immediate "transfer of
technology" could make a unique contribution.

It seems to have become generally accepted that
people trained in the various sciences applicable to
fisheries, such as fisheries bicleogy, food sclence,
economlcs and oceanography, have a particular role to
play 1n the development of marine food rescurces.
Students in these fields from countries engaged in fish-
eries development have a cholce from among a wlde range
of university curriculums in the well-developed nations
and are, increaslngly, taking advantage of these o
opportunities. At the same time, often in assoclation
with research Iinstitutions, an increasing number of
national or regional institutions providing education
and training in scientific aspects of fisheries are
being established in the less developed nations, often
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in conjunction with fisheries development projJects. All
these functions are vital to fisheries development; how-
ever it has been my observation that very few of the
people concerned are equlpped through desire, knowledge,
or ability to become involved In the technology and im-
plementation of actual commercial fishing activities.

At the other end of the scale, a wide range of
programs exist which are devoted to the training of
crews for flshing vessels and personnél for shore based
sectors of the industry.

The majority of development programs, whether
multilateral or bilateral now include a "trailning com-
ponent™, and a number of bilateral assistance pro-
jects are devoted primarily to such activities. 1In
addition, funds for training of appropriate personnel
are belng included in development bank programs.

Typical of the type of operation associated with
development programs are various training centers
established under UNDP/FAQO and similar auspices, such
as those in Korea, Indonesia, Malaysia and Singapore.
Bilateral assistance has been prominent in establishing
schools 1in-such areas as Ghana, the SEAFDEC organization
and Central America. An example of development bank
training 1s the program to train personnel to operate
new tuna selners in Ecuador.

For one reason or another, most of such programs
are concentrated on vocational aspects, preparing crews
for specific types of vessel or operations in shore
plants. Very little, 1f any, attention is given to pro-
viding a wide ranging background in commercial fishing
or the ilncluslon of training other than that directly
applicable to individual operations. Depending on
local crew certification requirements, these programs
are often divided.into "deck" and "engine room" sections,
the training being provided at a breadth and depth
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appropriate to the type and size of vessels in use.
Where larger types of fishing vessels are concerned,
this may extend to some consliderable depth of technical
knowledge and trade skills.

Many of these programs are more than adeguately
funded, situated in facilities constructed or developed
for the purpose, and provided with a wlde range of top
class equipment including at least one relatively large
modern training vessel.

Usually, these schools are expected to produce
what I would conslder to be quite large numbers of
graduates from programs varying in length between a few
months and two or three years, depending on the extent
of technical and skill proficlency required. Scmetimes,
the production of graduates meshes with the developing
industry requirements and sometimes not. In some cases,
the expected personnel needs do not materiallze as no
industry develops (as in Singapore) and in other cases
the changeover from expatriate to local crews may be
delayed beyond expectations (such as in Indonesia).

Perhaps the banks could be somewhat less concerned,
in many cases, with regquiring training programs speclfip
cally for crews to man new vessels they are financing.

In normal circumstances, new vessels in a fishing fleet
rarely have problems in attracting high standard crews
as fishermen usually prefer the better working, living
and earning conditions found aboard such vessels. It
i1s the older vessels in a fleet that normally have
problems attracting competent crews.

Principal administrative and instructlonal staff
are, in the early stages at least, almost always ex-
patriate experts specifically recruited under contract
for the task. In scme cases, a commercial company may be
contracted to supply the desired training. 1In all cases,
local nationals are inveolved as associates working
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alongside expatriate persommel in an "on the job" form

of preparation for future total responsibility for the
programs.

Expatriate experts appear to be recruited from a
number of sources which may include people who have
been associated with fisheries training in their home
country, experienced commercial fishermen, speclalists
in particular fisherles or areas such as ships engi-
neering or processing, and younger people having some
exposure to various aspects of fisheries.

There can be no doubt that, in many cases, appro-
priately qualified people for these tasks are difficult
to find. Nations such as Japan and the U.S.S.R. can
provide people having experience in training, but it
may not be 1n methods and skills applicable to a par-
ticular training program. Commercial fishermen are
usually extremely experienced in partlcular methods of
fishing and skills which may or may not be directly
appropriate for use, and are usually unskilled in pass-~
ing on their knowledge. The younger people are often
very energetic and willling, but lack the detailed knowl-
edge, s8kill and experience, and teaching exposure,

For some programs it may be very difficult to attract
experts willing to live in particular areas.

The expert himself, 1f he is falrly new to such
work, may despite brlefing sessions, encounter problems
in adapting to ways of working in a partlcular country
and find himself unfamiliar with local applications.

If local nationals experienced in the partlcular adapta-
tion of methods to thelr specific area are employed as
assoclates, a lack of confidence in the expert's abili-
ties may develop during the period the latter requires
to familiarize hlmself with such technlques. In such a
case, the expert is placed in an unenviable position for
the remainder of hls stay, and the value of the whole
assistance effort may be reduced.
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Some of the locally recrulted nationals are likely
to have undertaken education abroad with an accompanying
development of thelr width and depth of commercial fish-
eries knowledge, but others wlll not have had this
opportunity so that they are restricted in experience to
local operations and procedures, finding 1t difficult
in many cases to adapt to proven techniques new to them.

In addition to focusing on particular fishing
operations and vessels, curriculums may also be governed
to varying extents by natlional certificafion require-
ments for flshing vessel offlcers and englineers. These,
if in existence, may well be based on the operation of
much larger general merchant vessels, may contaln the
standard types of examination syllabi used in this appli-
cation, and be quite inappropriate for fishlng vessel
personnel, If such certification 1s required for fishing
vessel operations, there Iis 1little alternative but to
include applicable units in the curriculum to ensure
trainees have the necessary knowledge to pass the
examinatlons., This may well place a strain on experts
who are unfamilisr with those particular subjects and,
at best, take up time which could be better used for
fisheries applications.

Facilities and thelr arrangement to perform the
teaching function are contlnually developing. The
usual problems of working at a distance from equipment
distributors are intensified by the need to arrange
laboratories and workshops to provide simulation of
practical fisheries situations. Establishment of
practical tralining facilities usually present problems
to staff not possessing experience in the design and
utilization of such arrangements.

I do not need to stress the obvious need for train-
ing of vessel crews and operators needed to staff the
developing industrialized fisheries, All these programs
therefore fulfill a very real function in providing
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pools of manpower having proficiency in various skills
needed by the industry. In any educatlonal effort, it
1s to be expected that a few of the students will de—
monstrate outstanding abllity, and hence, if interest-
ed, be avallable for leadership roles in industry de- .
velopment. It would appear necessary, however, for
them to be provided with a wider range of general com-
mercial fishing knowledge, and a greater depth of ex~
posure to associated fields of engineering, sclence,
economics and business operations if they are to ade-
quately fulfill leadership roles.

It seems to me that two rather wide and impor-
tant gaps exlist which are not satisfied by the exist-
ing arrangements, and that some action 1s needed to
plug these gaps.

In general, very little attention 1s given to
training people for aspects of commercial fisheries
which require a wider and deeper range of background,
knowledge and abilities. Leadership and support roles
require skills In business operations and economics,
abliity to assess and utlllze newly developed equip-
ment for particular operations, abllity to design and
install engineering and gear handling systems, and the
ablility to assess, design, construct and operate fish-
ing gear and vessels to their optimum. Basic, of
course, to all these developed studies, is pro-
ficiency 1n the various areas of fishing operations
included in the vocational form of programs discussed
previously. Graduates of any training program which
Includes all these areas might be expected, depending
on 1ndividual inclination, tc be prepared for responsi-
ble positions aboard fishing vessels, 1n management
positions, in engineering, electronics and business
support activities, and following progressive experience
to undertake leadership functions in industry development.

That this approach does in fact work 1s born out

by our experience at the University of Rhode Island
where there 1s avallable the only applied commercial
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fisheries curriculum at a U.S. university. I believe,
and hope I am not too presumptuous in remarking, that
the growth and development in terms of vessels, gear,
and progressive outlook of our local fishing port--
Point Judith, Rhode Island--has been promoted greatly
by graduates of our program, many of whom are associat-
ed with commerclal fisheries at the port. This growth
has accelerated while other ports 1In New England appear
to have shown a static or declining position. Gradu-
ates are now involved as vessel owners, skippers, mates,
engineers, shore plant management, supporting services
and teaching roles. Experience with the program has
enabled some conclusions to be drawn regarding areas in
which additional width and depth of coverage would be
advantageous.

I have been encouraged in my conclusion regarding
the need for this type cf educational program by recent
developments in two differing areas, intent upon devel-
oping theilr commerclal fisheries potential. In Ecuador,
a program is belng instituted at the Polytechnic Insti-
tute 1n Guayaquil which is based on the approcach de-
scribed above. In Indonesia, programs at the Fisheries
Academy are expected to be further developed along simi-
lar lines. As might he expected, each of these programs
is beilng adapted $o local needs, but is based on the
same general concept. The Directors of both programs
have expressed to me that theilr principal problem is
that of finding and training qualified teaching staff
for these new ventures., In this context it may be appro-
priate to mention that the Director of the newly esta-
blished School of Flsheries in Guayaquil is presently on
a two month visit with us in Rhode Island and that two
of his potential faculty are undertaking applied fisher-
ies training in Rhode Island.

The other major gap 1s in training for artisan
fishermen, having the alm of increasing both local food
production and living standards of the fisherman.
Training required in this case must be geared more to
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asslsting the development of simple, more inexpensive
techniques than appllcable to the more industrialized
fishing operations. Perhaps what may be appropriate
is the demonstration of individual and group assis-
tance concept coupled with a training program covering
areas somewhat similar to those discussed earlier but
with the approach and content adjusted to suit the
background and needs of the particular groups of fish-
ermen. Whatever finally proves successful, 1t will
require the services of teachers and extension type
personnel having a very wide knowledge of commercial
fisheries and the particular operations and skills
appropriate to development of artisanal operations,
coupled with a sound background in simple englneering
and boat systems. This type of work may be particular-
ly appropriate for volunteer organizations, providing
the people involved are carefully chosen and trained.

Experience with the present approach, utilizing
small vessels wlth varled types of gear, being devel-
oped 1n the South Pacific could well be watched close-
ly and the experience built upon. It must be remem-
bered, however, that vessels and techniques applicable
to one place may not be immedlately transferable to
another area without, in many cases, considerable modi-
ficatlon. Once modifications to simple vessels and
equipment become at all extensive, the whole aspect of
the operation changes.

I suggest that the United States is in a unique
posltion to provide assistance in the field of commer-
cial fisherles education and training, assistance which
seems to me to be vital to the rational development of
fisherles potential.

Programs of a wlde nature similar to the one belng

established in Ecuador have bheen proven effectlve through
development within thils country, so that required exper-
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tise is available. Establishment and development

of such programs requires a team approach, utilizing
speclalists having backgrounds in engineering, vessel
technology, fishing gear, electronics, seamanship,
navigation, meteorology, oceanography, and fish tech-
nology; all applied to commercial fishing.

A problem noted repeatedly during my previous
discusslon has been the need for experts and instructors,
both expatriate and local nationals, having the required
background in fisheries and teaching. I suggest that
this also represents an area where the United States
could make a most valuable contribution. It is worth
relterating at this point, I think, that fisherles
biologists and oceanographers are not appropriate for
more than a very small part of this work. What is
necessary is that instructional personnel possess the
necessary practical fisheries skills coupled with a
depth of engineering, sclence, and mathematical background.
Tralning of this type of person 1s presently being
undertaken on a small scale in Rhode Island, buf there
is a proven need for such training.

. Whether this should be undertaken on a local,
regional or worldwide basis needs consideration. The
relatively small numbers of instructors needed would
appear to make it unrealistic to undertake thelr train-
ing in national programs. Regional training programs
for fisheries instructors might appear attractive, but
it is my observation that there are definite problems

in declding in which country to base such efforts and in
persuading other countries in a region to provide more
than nominal support, and actually send their people

for training. There are also the problems inherent in
providing an efficient operation in a developing area,
in overcoming the reluctance of nationals to believe
that they can be trained in another country of their
region rather than by travelling to one of the developed
fishing nations. I believe therefore that the most appro-

158



priate place for establishing a worldwide training
program for fisheries instructors 1s 1in one of the

developed fishing nations. What better place than
in the United States.
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MARINE FISHERIES ASSISTANCE
EXPERIENCES IN SOUTH AMERICA

W.T. PEREYRA

Let me begin by congratulating Professor Morse
and the organizers of this conference for their fore-
sight in convening this most timely analysils of our
marine science assistance efforts to foreign states.

I feel particularly fortunate in being able to speak
with you today, as I have just recently returned from
two years in Chlile, where I worked directly with vari-
ous university and government institutions in formu-
lating and implementing a variety of fishery research
programs. In my presentation, I plan to draw heavily
from these experiences and observations whlle 1n Chile
plus my experiences associated with participation 1in
activities of the NSPF-sponsored research vessel ANTON
BRUUN off South America 1in 1966. As such I hope to
be able to provide an introspectlive view at the work-
ing level as to what I feel constitutes meanlngful
marine science asslstance to emerging countries. By
nature of my involvement I will be examining marine
sclience asslstance from the standpoint of fisheries

as opposed to oceanography or some of the other marine
disciplines with people as the focal point.

Before I proceed further, though, I want to state
that the views which I am about to express are strictly
my own and should not in any way be construed as repre-
senting the official position of NOAA or the National
Marine Fisherles Service with whom I am now employed.
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The Chilean Experience

I want to begin by discussing my recent involvement
in Chlle, and in particular my experiences at the Fisher-
les School in Valparaiso. Dr. Lynwood Smith has given
you ample discusslon into the aims and mechanisms of the
cooperative program between the institution and U.S.
universities so I will not elaborate on this aspect,

What I would like to do though, is say a few words re-
garding a supporting research activity which I initiated
and with which I was intimately involved.

Supporting research activitles were considered as
an integral part of the overall educational program—-—
not only for their instructive value in a scilentifie
sense but also as a means of orienting students and
scientists towards fisheries issues of greatest national
concern. As a case in point, I would 1ike to take a
few moments to share with you my experlence in assist~
ing the Fisheries School in establishing an applied
fisheries research program with considerable potential,
both nationally and as a model of change to be replicated
in other developing countries.

For some time it has been recognized that the
Chllean artisanal fishermen--those small-boat, inshore
fishermen, who make up more than 60 percent of Chile's
fishing population, fish almost entirely by manual
methods and yet account for the majority of the food
fish production~- are economically deprived due primarily
to technologilcal stagnation. In an effort to bridge this
impasse and promote the economic, soclal, and cultural
development of the artisanal fishermen and their families,
we lnitiated an applied educational and demonstration
program to focus on the economic galns and improvements
in working conditions that the artisanal fishermen
could reallze through technological innovation and
change. The primary aim was to demonstrate to the gov-—
ernment agency which was responsible for assisting the
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artisanal fishermen with helping themselves, that simple
hydraullc-powered fishing systems were applicable in
their fisheries. The systems envisioned did not re-
present new i1deas or require the development of new har-
vesting methods but merely the transfer of existing
technology which had proven successful in similar arti-
sanal fisheries in other more developed countries. In-
put was solicited from government agencies, cooperative
leaders, artisanal fishermen, and other interested
groups to insure that program aims and specifications
for the mechanized fishing systems were realistic in
terms of the aspirations of the artisanal fishermen,
thelr technological skills, and the characteristics of
the target fisherles. A Chilean scientist from the
Catholie University of Valparaiso was sent to the U.S.
under an AID tralning grant to receive instruction in
the mechanization of small boats. Capt. Barry Fisher
at Oregon State University was responsible for his
training program. He also served as an informal eritic
of project goals and directions, as well as various tech-
nical aspects.

An underlying precept of this work was the notion
that, for this effort to be successful in a social as
well as an economic sense, it had to be carried out with-
in the existing artisanal cooperative infra-structure
in Chile. It was felt that to do otherwise would be
contrary to the interests of the artisanal fishermen
and their families and thus counter-productive. Our
approach contrasts sharply with that extolled by others
who feel that 1t would be better if the artisanal fish-
eries were developed into semi-~industrial enterprises
with a greater degree of centralized control.

To date the mechanization and demonstration program
has been well received. The Chilean scientists who are
now running the show are doing an outstanding job. This
is especlally gratifying to me in view of the tumultuous
political and economic situation which has existed in
Chile for the last couple of years.
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Those programmatlc aspects associated with mechaniz-
ing existlng fishing 5ystems to increase productivity
and reduce manual labor have been well accepted. On the
other hand, strong opposition and c¢riticism have been
voiced at our attempts to introduce a new fishing craft
(Pacific City dory) which departs radically from existing
designs, even though the new craft would appear on paper
to offer greater utility. This resistance to change
appears to me to be most likely a reflection of the
fisherman's desire to preserve a way of life which he
understands and can relate to rather than an inability
to comprehend or apply new technology.

As might be expected, one of the largest hurdles
we encountered was funding. Our need for hard currency
in order to acquire certailn equipment and system com-
ponents made 1t necessary for us to seek outside finan-
clal assistance. Although we approached various inter-
national granting agencies, it wasn't until we made
contact with the Inter-American Foundation based in
Washington that we were successful in acquiring the
necessary funds to launch the program. At this point,
I would like to express my sincere appreciation to
the Inter-American Foundatlon for their support and
encouragement. They took a chance when others wouldn't.

Now for a brief point on how I think education-
al asslstance actlvities of the type belng carried out in
Chile might have an impact on U.S8. cooperative marine sci-
ence ventures in the future., At the present time, most of
the developing countries are in somewhat of a self-
defeating educational cycle in that the majority of
their marine sclentists receive their advanced training
in the educational institutions of other countries, many
in the United States. By and large, our degree programs
are structured to provide an educational experience
oriented towards the high technology science which 1s
consistent with marline science needs as we see them--
not as they may exist in the visiting student's home
country. Thls creates somewhat of a paradox for the
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student when he returns home in that he has difficulty
relating to or apprecilating the marine scilence problems
of his own country. Furthermore, he may become frustrated
in trying to carry out what seems to him by nature of his
advanced education to be meaningful science, in that he
lacks the computers and sophisticated instrumentation
which he had been trained to rely on as part of his
educational experience. A4 priori it 1s not suprising
then that this highly educated, highly motivated
scientist 1s better able to embrace and participate in
the marine sclence efforts of the states where he re-
ceived advanced training, even though these may be of
marginal value to his own emerging country.

I am in agreement with those here today who have
pointed out that scientists of developlng states must be
involved in all phases of marine science assistance
activities from planning to execution and analysis
phases if these are to be of value to them. Yet, I don't
believe that these efforts can be truly productive until
such time as the developing states have the capacity to
train themselves and thus be aware of the totality of
marine science options which are available to them.

The Valparaiso fisheries program is aimed at establishing
such self-sufficlency.

Other Cooperative Marine Science Programs

I would now like to switch from those activities
agssoclated with the Valparaiso Fisheries School and
look at some other cooperative marine science programs
in which I have been involved or have specific knowledge.
In this regard I will try to contrast recent efforts
by the U.8.5.R. and U.S. off the west coast of South
America.

During the three-year pericd when Salvador Allende

was Presldent of Chile, the Soviet Union noticeably
increased the scope of its marine assistance programs in
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Chile. In my view, the character of the programs carried
out vis-a-vig the spectrum of marine science areas which
were avallable for investigation is probably more signi-
flcant than the actual level of Soviet investment.

In practically all cases, the studies and investments
were marine-resource oriented. For example, several
fishery research vessels were operated for a consider-
able period in Chilean waters in a cooperative program
with Chilean scientists to establish the fisheries
potential of the large, but relatively unknown, saury
resource off the northern coast of Chile.

Another research vessel, the AKADEMIC KNIPQVICH
which incidentally happens to be one of the largest
fisheries research vessels operated by the Soviet Union,
made several trips Into Chilean coastal and Antarctic
waters to delineate the extensive merluza de cola (a
type of Hake), and krill resources.

Now let's contrast the type of cooperative marine
sclence programs whilch the U.S. has pursued with that
of the Soviet Union. Our cooperative efforts have
centered more around studies and investigations which
have been desligned to "increase man's knowledge of the
oceans" 1in a broad sense rather than to solve or
alleviate particular social problems. In this regard,
I would classify our marine science programs as being
more basic in nature, rather than applied as in the
case of the Sovlet Union. In general, our cooperation
involves a higher percentage of specific projects at the
individual sclentist level as opposed to broad-based
institutional investigations. The studles themselves
are quite often merely extensions of U.S.-generated
scientific interest at levels of sophistication beyond
the capabilities, and for that matter, needs of the
emerging countries. It has been.my experience that the
requirements of "third world" sclentists and scientific
Institutions for information on the adjacent marine
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environment and its resources are usually on a consider-
ably lower level in the evolutionary hierarchy of ocean-
ographic and fisheries science than we find in the U.S.

The first order of business it seems to me is. for
the developing countries to define their adjacent marine
resources and ascertain their avallability. Next would
be the establishment of schemes for their orderly -
exploitation including, if necessary, the development
of sultable harvesting technology. Lastly, consideration
should then be given to the managerial and forecasting
aspects of marine science. Thus, for the U.S. to em-
phasize the more sclentilifically advanced aspects of
marine science to the exclusion of more fundamental
inventorial studies at the current level of sophistica-
~tion of marine science in developling countries may, in

my mind, be a mistake.

The marine scilence activities of the U.S. research
vessel ANTON BRUUN is a case in point. In the mid-1960's
the National Science Foundation operated the BRUUN off
the coasts of Chile, Peru, Ecuador, and Colombla as
part of a multi-national precgram to undertake cooperative
oceanographic and fisheries surveys to betfer understand
marine resources in that part of the world. Due to
operational limitations of the research platform though,
the investigations did not produce the quantity of useful
outputs to these emerging states that had been anticipated.
For example, fishery surveys carrled out from the ANTON
BRUUN were unsuccessful in delineating any large un-
known resource blocks even though some were suspected of
occurring off the South American west coast. Subsequent
to these surveys though, the Soviet Union, ccnducting a
cooperative fisheries survey of Peruvian waters with a
dedicated fisherles survey vessel, established the
magnitude of a large underutilized hake resource in
Peruvian waters in the same area as previously investi-
gated with the ANTON BRUUN. Based upon these Soviet
finds, the Peruvians have mw 1nitiated a program to
greatly expand utilization of this resource for internal
consumption and export.
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Understanding and appreciating why the earlier
U.S. program failed to delineate any new latent fish re-
sources while the Soviet program was successful in this
regard 1is important to the formulation of future coopera-
tive fishery programs. Certalnly the fact that the U.S.
lacked, as it still does, a dedicated fishery survey
vessel to be assligned to cooperative international fishery
programg of this type i1s significant. In the case of the
ANTON BRUUN, this vessel was the converted ex-presidentilal
yacht WILLIAMSBURG and thus lacked the capabllity. to
employ standard flshery survey sampling gear (large
trawls, selnes, pots, etec.). I feel that this fact alone
contributed greatly to her ineffectivness. Had a U.S.
fishery survey vessel been used, perhaps more meaningful
fisheries science, both to the cooperating developing
countries and the U.S., would have been obtalned.

Another factor which T suspect contributes in
some measure to the low output of marine fisheries
resource information from U.S.-directed cooperative
ocean surveys 1is the strong influence of the scientific
oceanographic community in formulating and directing
these surveys. - I do not want to go on record as having
said that oceanographic studies are not needed or that
the individuals involved are not capable, dedicated
marine sclientists, but rather that our programs or their
chronological sequenclng may not be balanced in terms
of the Information needs of the developing countries at
this point in time. We need to address ourselves %o
this question of whether or not we are placing our ocean
priorities in the right areas and whether or not our
cooperative international marine science programs are
reasonable in terms of the needs of the third world.
Certainly the projected food requirements of the ex-
ploding populations in emerging countrles together with
the incomplete body of knowledge regarding the marine
food resources which are avallable off their shores is
reason for introspection.
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Summar

In summary, then, if U.S. marine sclence assis-
tance programs are to be truly cooperative 1n nature
and directed at assisting the developing countries with
helping themselves, 1t 1s mandatory that U.S. scien-
tists and institutions solicit developlng country input
from the beginning in establishing the priority area
where U.S. assistance could be beneficial. Also, it
follows that U.S. marine sclence expertise should be
secured in response to these needs rather than seeking
a ratson d'etre for certain kinds of U.S.-generated
marine science effort.

Certainly if fisheries science 1s recognized as
an investigative area of high priority, it follows that
U.3. scientific input should come from established fish-
eries organizatlons rather than marine institutions with-
out operational experience 1n the field of fisheries.

In the final analysis, helping developing countries
to better understand and utilize the adjacant marine re-
sources would seem to warrant high priority in light of
the need to increase focd supplies, in particular criti-
cal animal protein. Additionally, such activities should
help to (1) lessen dependency on forelgn food supplies,
with concomitant benefits to foreign currency reserves;
(2) they should enhance internal stabllity and thus con-
tribute to world peace; and (3) they should increase the
world supply and trade of fishery products with benefits
to both the developed and emerging countries of the world.

In closing I would like to leave you with a parting
thought regarding a particular subjJject which appears to
be on the minds of many at this conference--freedom of
marine research. If our marine science efforts were pro-
perly oriented with regard to the needs of the third
world, might not the restraints on marine research that
are envisioned by many in the scientific community as a
result of extended Jurisdiction and a consent regime in
Law of the Sea, be lessened or disappear altogether?
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PROBLEMS AND DIFFICULTIES OF OVERSEAS PROGRAMS
AT THE INSTITUTIONAL AND GOVERNMENTAL LEVELS

G+M, PIGOTT

During the past. decade, I have had the opportunity
of working with 'a wide variety of educational institutions,
government organizations, and private industries in many
Central and South American countries, as well as select-
ed areas of Southeast Asia. Perhaps the major personal
benefit that I have received from this experience has
been a better tolerance for bureaucratic processes in this
country which I had formerly considered second to none in
inflexibility. On the other hand, the unique combination
of frequently working in a given country at different
times as a University representative and then as a pri-
vate consultant has certainly revealed to me the
lgnorance of those flippant adversaries of the widely
varying government systems in the developing countries.

Bearing in mind that conclusions drawn from even
the most varied contacts by one individual must be biased
by previous background, let me share some of these ex-
periences with you today.

Chile

Dr. Smith has elaborated extensively on the Rocke-
feller FPoundation's cooperative program between the Univ-
ersity of Washington and the Catholic University of
Valparalso, Chile. His conclusions are most valid, and
perhaps an emphasis should be made on patilence. In
noting the relative success of this program as compar-
ed to simllar attempts, one must be impressed by one major
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difference. The people chosen to take advanced educa-
tilon in the U.3. were establlished faculty members at
the school, whe had familles and personal tles in thelr
country. For this reason, they had a greater driving
force to return to their country and apply the newly
acquired professional skills to the benefit of Chile.
This is a major change from the typical situatlion, where-
by a bright young student 1is given grant support to
study in the U.S. The norm, rather than the exception,
is for this individual to- seek employment in the U.S.
where the personal gain motive overshadows any desire
to help his country. Draining the top "brains" from
developing countries certalnly does not assist in thelr
development. Only if foreign students are educated in
a skilll essentlal to their country and then return to
the country can our higher educational systems assist
in the upgrading of life in developing countries. 1In
additlon, on-site teaching and working experience by
experienced U.S., professlonals greatly assists the
returnee in applying his new found knowledge.

Argentina

In 1970 an NAS study group was sent to Argentina
to discuss with government and university officials the
fishing potential of the country and to recommend a
program for its development. Based on even a rather
limited survey, it is apparent that Argentina could
become one of the world leaders 1n catching, processing,
and exporting of fishery products.

The country has a complex and unwieldy organiza-
tion of government-sponsored research and development.
It was gquite obvlious that research for the fishing in-
dustry and, in fact industry in general, was completely
overshadowed by agrilculture, which has a government
organization similar to the USDA. Furthermore, it was
apparent that rather strong feelings prevailed bhetween
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private industry and government research organigzations

on the one hand and various university groups on the
other.’

The study group.strongly recommended a program
that would bring together the various biological and
oceanographlc groups in a concentrated effort to study
the marine resources before developing long-range plans
for processing plants. It was also apparent that the
University program in Food Science and Technology and
Fisherles should be taught on a broad basic concept,
rather than specializing in speeific phases of the in-
dustry, or with specific products. The U.S. educators
felt that Argentina had a highly trained cadre of both
university and government people who could re-orient
their own programs to accomplish the educational and
research aims. However, 1t was felt that a cooperative
program with U.S. universities should be established to
asslst 1n the establishment of an extension program
encompassing both continuing education and field
assistance. This is an area particularly familiar to
Land Grant and Sea Grant Colleges with viable extension
programs.

The review of the draft report by Argentina re-
sulted in a request two years later that we cover less
specifics and emphasize a more general apprecach to up- ‘
grading the country's food program. My response to this
request was, "I doubt that I could be of much help to
your re-writing of the report, since I belleve the only
way it can be effective for Argentina is to recommend
specifics and not the general whitewash report...."

Thus, another study was filed in the archives of "nice
tries." -

In this instance, the question arises as to whether
the problem was that our cumbersome group, from a wide
varlety of disciplines, was too unwieldy to effectively
establlish communilcation, rather that the problem being
the reluctance of Argentine university and government
groups 1n accepting assistance. One is impressed that
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this may be the case for, on another occasion, a con-
sulting job on a one-to-one basis resulted 1n a signi-
ficant industry improvement.

Peru

An interesting experience in Peru exposed some
internal problems that must be understood before an out-
sider can effectlvely participate in a development pro-
gram. As everyone knows, Peru is a world leader in
fisheries, even though their catch has been drastically
curtailed over the past few years. However, the industry
was developed primarily for non-edible products for export.
Furthermore, most of this development came from foreign
companlies that brought in the necessary investment capital
and technology.

Interestingly, Peru has a highly educated group of
professional technologists and biologlsts in both the
government and universlities. However, the ambiltious
National Development Program (1971-1975) for food fishery
development has fallen well behind in schedule due to:

1. Lack of effective communication between

the Ministry of Fisherles and other
government organizations. This is part-
ly due to overlappling work assignments
that create competition for the same Job.

. 2. Insufficlent manpower skilled in the food
fish industry.

3. Government by-passing the vlable private

secfor of the fishing industry in creating
new industry complexes. This 1s not only
creating over-capacity, but 1s costing
much more than if the present companies
were encouraged to expand In the food

fish area.

In analyzing the potential areas for U.S. partici-
pation in developing the Peruvian Food Fish Program, it
is obvious that we must be most careful in not becomlng
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identified with either industry or government groups,
but 1f possible should work with a well established
neutral group which is actlve in the development.

Ecuador

In 1972 Dr. Lyn Smith and I had a rather unique
opportunity to study the Ecuadorian Marine Sclence Pro-
gram under sponsorship of the Partners of the Alliance,
Partners of the Americas Program. The purpose of the
trip was to make observations of the relatlonship be-
tween school and university training and industry, and
to recommend a program of U,S.-Ecuador cooperation in
upgrading the school and university training.

In contrast to countries such as Chile and Peru,
Ecuador has few technologists trained in food technology
and fisheries biology. Furthermore, there are fewer
technlcians trailned 1n fishing or plant operation. For
this reason 1t was recommended that a concurrent program
of technician training be instigated with a four-year
program encompassing Fisheries Blology and Food Tech-
nology and Engineering.

It may be well to emphasize at this point a fact
often overlooked by U.3. sclentists. In Central and
South America, a professional engineer enjoys a prestlge
far above that in our country. For thils reason many of the
university programs, as well as the professional areas
are dominated by engineers. They are often quite Jjealous
of other fields such as fishery technology gaining an
equal professional status. If thils fact 1s not con-
sldered in working with Latin American countriles, many
of the best planned programs are doomed to failure. In
Ecuador, for example, all of the fisheries and food edu-
cation is currently within engineering departments or
schools. Our contacts during the study were almost
entirely limited to naval, civlil and mechanical engineers.
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Central America

The University of Washington has been working with
other U.S. universitles in assisting the Jointly
sponsored Central American Institute of Industrial
Investigation and Téchnology (ICAITI}. Dr. Liston has
made numerous trips to Guatemala as our representative
in the program. As wilth most programs of this nature,
patience is a necessary virtue. :

In 1972 T made a rather extensive trip throughout
the flve Central American countries (Costa Rica,
Nicaragua, Honduras, San Salvador, and Guatemala), during
which essentially all of the fish processing companiles
were vislited. My majJor conclusions of the entire trip
were:

1. The average owner and operator of plants

does not understand fishing boats, fish-
ing operatlons, sanitary maintenance of
fishing boats, or the personnel re-
quirements involving a successful fishing
venture. For this reason, many of the
boats are poorly maintalned (looking as if
they have many more years of service be-
hind them than is the actual case). The
crews, while they mlght be able to pro-
perly navigate and handle a vessel, are
extremely poorly versed in shipboard sani-
tation and general care and maintenance

of a vessel.

2. With few exceptions, the sanitary condi-
tions involving catching, shipboard pro-
cessing, icing, unloading, transporting
to processing plants, handling in plant,
and final freezing and product storage
are most lnadequate and, in some cases,
extremely dangercus from.a publlic health
standpoint.
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It is a major accomplishment for the Central
American countries to have succeeded in establishing a
central organization for upgrading and developing in-
dustry. Although fisheries 1s not the sole activity of
the Instifute, it is of major importance, since there are
extensive marine raw materlals 1n all five countries.

We have advocated short-term training (non-degree) pro-
grams for ICAITI personnel prior to sending students for
long-term advanced degree programs. The success of the
Chile Program has shown that initial short exposures to
U.3. training wlth subsequent sending of U.S. technolo-
glsts to the country for on-site participation, greatly
accelerates the technological development. I might em-
phasize that the U.S. representative, to be effective in
thls preliminary phase of a program, must be a self-
starter who is most practically oriented toward commer-
cial harvesting and processing of fishery products.

Brazil

Brazil stands out quite separately from other
Latin American countries in that they have the potential
natural resource wealth and an aggressive approach to
developing this potential. Although many of the same
political rocadblocks are prevalent there as other countries,
the system tends to "walk over" many of the obstacles.
This was felt in all phases of Brazilian activity from
the private sector through the government organizations.
On the other hand, this aggressive attitude draws an
outslider into their program many times telling, not
asking for what they want.

Although projects move rapidly once they begin,
many times the "bigness" of planning results in large
expendltures over that required. For example, a pillot
plant often ends up as a small commercial operation.
While this may result in excellent development of one
given process, it limits the adaptability of the faci-
11ty for many future research and development projects.
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The Bragzilian program between the Institute of Food
Technology, Camplnas (ITAL) and the U.S. University
Consortium was proposed two years ago and is now being
actively instigated. With joint Brazilian and U.S. ATID
funds, students are currently enrolled in several U.S.
university fishery technology M.S. programs. They are
working on research projects pertinent to Brazll. In
addition, at the end of 1974 it is anticlpated that e
student exchange program will send U.S. graduate students
to Brazil for six months or more, working on some of
the projects instigated in the U.S. Also, faculty
members will spend varying amounts of time in Brazil,
both in teaching at the unlversity level and in applied
research projects.

Conelusions and General Observations

Our experience in developing countries has afford-
ed many views of programs supported by research founda-
tions, the Peace Corps, AID, Organlizatlion of American
States, Natlonal Academy of Sclences, United Nations,
Partners for Peace, and private industry. Some of the
general problems that face the various projects deslgned
to further fisheries are rather basic and can be enu-
merated as follows:

1. Many of the fishery people in the countries
are well trained to a degree but are often
working beyond their capabilities; thus the
requirement for outside assistance in further
training. This applies to all levels from
the deckhand operating a fishing vessel %o
the B.S, or less graduate teaching and
administering research programs at the
graduate level.

2. Many of the ocutside agencies enter into pro-
grams of fishery development with precon-
ceived ideas that are not applicable in a
given area. This also extends to the govern-
ment of the developlng country itself, where
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local planners have little contact with the
cn-site problem. Thils situation can only

be corrected wlthin the country when groups
realize the sltuation and, elther through
education or outslde assistance, upgrade the
participants in the planning groups. The
problem from cutside agencles usually is due
to either lack of knowledge of a local
situvation or the assigning of just plain
incompetent people to the overseas jobs.

3. The developlng countries must be made to
reallze that any successful project must be
tripartite - in nature, involving government
administration, Institutional research and
development groups, and lndustry. Inter-
group conflicts or deletion of one of these
important areas greatly reduces the effec-
tiveness of any planning and subsequent
implementation of a program.

In summary, my experlence in developing countries
has convinced me that we have an obligation to assist
In improving their abllity to better clothe and feed
themselves, and that marine resource development is of
mgjor importance in the overall effort to upgrade life.
However, realizing that no two developlng countries
have identical problems, we must better prepare our-
selves prior to participation in joint efforts. Further-
more, self-motivation within a country is of utmost
necessity before any program can be successful. Perhaps
we should embark upon a new course of actlon to develop
the empathy necessary to better understand our friends.
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OPERATING DIFFICULTIES OF OVERSEAS PROGRAMS
AND SOME SUGGESTED SOLUTIONS

J. LISTON

I would like to preface my comments here since
Dr. Pigott initiated this process, with a short story
that some of you may have heard me gilve before, but I
think 1t does apply to cur overseas technical ald pro-
grams. In the very early days of the world, when
everyone was bright and young, and animals spoke to
each other, there was apparently a horse walklng down
a country road that came upon a small sparrow lylng
on 1ts back with its feet in the air. The horse,
which was a large Clydesdale, stopped and looked down
at this insignificant c¢reature and saild, "Why are you
lying 1like that?" And he said, "Well, haven't you
been informed? The sky 1s going to fall down in an-
other few hours." And he said, "Oh, that's terrible,
but what purpose do you think lying like this would
do? How could a little person like you influence the
crushing effect of the sky falling down?" And the
little bird looked up at this great shaggy Clydesdale
and sald, "One does what one can."

In a very real sense I think our overseas
operations frequently amount to "dolng what one can."

What I would like to do as briefly as possible
is to try to integrate some of the things which you
have heard in terms of technology transfer operations
at the university level. Fortunately, a paper which I
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prepared for a completely different meeting zeroes in
rather effectively on most of the points, or many of the
points, which have been raised. I'd 1ike to go through
it, skipping the inappropriate parts. Finally, I'd like
To try to show how single university efforts are limited
and how in many cases it is necessary to go into a con-
joint program of some kind, and I would like to give you
a little more information on the consortium idea as we're
operating it, primarily in the area of food science and
technology but applicable, I think, to the marine pro-
gram,

In one sense, or in the baslec sense, technology
transfer 1s an attempt to better the condition of a
population by quickly bypassing the tedious and often
uncertain processes of discovery, testing, application,
and commercialization. Sometimes thils works, and some-
tilmes 1t does not. It must be remembered that behind
the successful application of technology in the West
there lles a long history of mechanical innovation and
a tradltion of accepting, indeed of welcoming, new
applications of sclence to ameliorate the risks and un-
pleasantness of dally 1ife and increase the productlvity
of industry and agriculture. This tradition, I would
submlit, 1s absent In most of the developing countries.
One important component, then, of the technology trans-
fer process is an attempt to develop a new viewpoint in
the recipient population so that lnnovations are
accepted and even welcomed. Otherwise, the new techno-
logy which is introduced successfully in the initial
phases will fail and die.

It is part of this theslis that to establish accep-
tance and also to provide for the continued support

of the new technology introduction and 1ts further de-
velopment in a country, 1t is absolutely essentlal to

assist the country in developing its own means of traln-
ing and producing the specialists or technologlecally

and sclentifically trained people needed to maintain this
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new econcmy. Therefore I feel, and I think my colleagues
dc too, that contrary to Dr. Pontecorvo's view, education,
at least 1in the sense that we see it, is an absolutely
esgential component of the introduction and mailntenance
of the new technology in recipient countries. More-
over, it 1s important again, in our view, that this type
of educatlonal activity should be provided by people

who are best qualified to do these things; that is to
say, people who make their living teaching and educating,
and not part-time scientifiec researchers brought into
suddenly created institutes to establish one-at-a-time
programs which never seem to be maintained.

I think many of us, particularly those of us that
worked in South America, have seen the monumental and
magnificent, almost Romanesque, rulns that scatter that
sub-continent of internationally funded tralning facilil-
tles which consist mainly now of empty halls, rooms laden
with equipment which nobody uses, and indeed look -more
like Rome just after the Goths had come through than a
training system.

In short, one must integrate training programs into
the normal educational process of the country, so that
they acquire a permanence and a clientele beyond the
immediate group that short-term projects are often
directed to.

Sometimes this is not easy. We have heard of some
countries in the course of this discussion where it
would be extremely difficult to follow this path because
the sub-university education has not yet reached the
level that can immediately support programs at the
necessary level. But, in most developing countries, there
1s a strand of such education, and one can develop
thickenings of the strand and swellings, and thereby
establish a program.
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How does one go about doing this kind of thing?
The 1Initial contact is important. In my experience,
fhe classical polnt of conftact between universities .
and different countries or between programs in differ-
ent universities 1s usually a hlghly individual one,
between people who know each other in one country and
people who know of the other people 1n the other coun-
try. This, I submlit, is the type of contact that yields
best results.- The kind of approach that involves gov-
ernment delegatlons moving to countries to talk with
other government delegations about the "needs of educa-
tion" frequently results in the blossoming of enormous
programs which go nowhere, spend a great deal of money,
and have little lasting impact.

Once a contact 1s made, it is then necessary for
each side to assess the other. I would stress reciproc-
1ty here because there is no point in an institution
from a developed country offering lts services to an
institution in a developing country if the latter insti-
tution is really unable to grow to a point whereby there
can be effective cooperation between the twe universi-
ties or institutions 1n a reasonable period of time. On
the other hand, there is 1ittle point in a developing
country institution seeking support for a program of
growth and education from a U.S, institution which 1s
so heavlily committed to a domestic program, or so
directly slanted along a single particular path of
study and education, that no benefit will result. So
you have to get together. You have to visit each
other's institutions. You have to have a frank ex-
change of views on what is needed, and you must agree
on the path to be followed.

The university department from a developed country
which agrees to enter a cooperative assistance program
finds itself faced with a multiple set of problems,
all of which are related and all of which are important.
First, the obvious problem of helping to develop the
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exlsting sister department to a point where it can effec-
tively produce trained sclentists of sufficient quality

to meet the needs of the country. This typically lnvolves
staff training, curriculum development, assistance wlth
facility and equipment development, and initiation of
applied research projects aimed at the real needs of the
country. However, there is also a need, expressed direct-
1y or indirectly, to assist government departments or in-
dustry with their technical problems in the interim period
while the sister institution is itself developlng.

Furthermore, there is usually a crop of students
going through the system of the developing country which
has to share the benefits of the development. Finally,
there are the recent alumni from the old program who are
concerned with the effects of the new development on theilr
position and status, and these often request upgrading
also.

How does one set about dealing with the situation?
In my view, the first rule of operation should be to set
a realistic departure date. I mean by this that the pri-
mary objectlve should be to make the developing country
unlversity department self-sufficient and capable of in-
dependent operation as soon.as possible, A continulng
sister~department relationship can be envisioned for
the future, but a dependency situation should be avoided
at all costs.

The second rule is that the program should be seen
to be as much a product of the developing department's
efforts as of the assisting department's. This is impor-
tant psychologically and also practically, since it leads
to true independence, inspires confidence, and insures
that rule three 1is followed.

Rule three is that the program should reflect fhe
needs of the country and fit the pattern of education in
the country. There 1s always a temptation to apply a
successful U.S. system "holus-bolus", but this rarely
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works, since 1t requires a high level of technology, a
complex and sophisticated infrastructure, and more fund-
ing than is usually available in unilversitlies in develop-
ing countries.

With these rules in mind, you can attack the
practical problem. First of all, it is desirable that
members of the faculty who are to be involved with the
program learn the language of the developlng country.
We have heard the reasons for this discussed at length,
and I need not dwell on it further, except to emphasize
that this is crucial to ensure mutual understanding.

Secondly, faculty and student tralning should be
linked directly with the technology transfer. It is im-
portant that an actual exchange of personnel take place
at the earllest posslble stage. Thls enables the program
to move forward quickly and provides for a scale devel-
opment of the department. As you've heard from other
speakers on the University of Washington-U.C.V. program,
we recommend short-~term training in the inltial phases-—-
three-to-six-month vislts which provide a longer look at
the developed country university, some installation of
concepts and ideas, and the beginning of a new program.
Qutlines of new curricula and ideas for useful applied
regsearch are often developed at this stage. Secondly,
the U.S. faculty should move into the country, most
effectively after the short-term trainees have gone back,
to help develop things there. Actually, this has a value
which has not been stressed, and that 1s the value of
providlng prestige for the department in the developlng
country university. Frequently, they feel 1in a very
Insecure position vis-&-vie the attorneys and economists
and engineers, etc. who belong to well-established, tradi-
tional academic disciplines, and they need some support
which can be provided by the presence of the developed
country's sclentists from prestigious institutlons.

Longer-term training projects should be initiated

as soon as possible once sultable individuals have been
identified. Sometimes thils can be done during the short-
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term training periocd. Similarly, long-term working visits
of U.S. scientists should get underway as soon as some
trainees have returned. There has already been some
discussion of the utility of filling temporary gaps 1n

the teaching faculty due to overseas training in the
developing country by university professors from the U.S.
or by specialists from Peace Corps and so on. This not
only helps f£ii1l the gaps, but provides for rapld develop-
ment of curricula, the initiation of applied research
projects, and, very importantly in my opinion, inter-
facing between the university and industry and government.
In our experience, the universities, at least in Latin
America, quite frequently have little real contact with
the industry of the country, even though, paradoxically,
they share common staff as a result of the part-time
professor system. It's a remarkable situation, and

there is need for a third-party individuval without clear
industry or government affiliations to act as an inter-
mediary or contact point. '

Also, we feel that even at this early stage one
should begin to think about extension activities. Now
I know this may sound a little foreign to many of us in
the more basic sciences, but 1t 1s essential, after all,
that the developments of science should be transmitted
£o the user. One of the ways 1in which this is done
effectively in the agricultural sphere is through ex-
tension services. We are beginning to see these develop
in the marine sphere, and certailnly this is a recent
technoleogy development in the U.3., which should be trans-
ferred to the developing countries.

A word on something again which has been touched
on before in this conference. Research involving so-
phisticated equipment or expensive and difficult to ob-
tain chemicals should be aveoided by the trainees as much
as possible. - This is not to argue for a "Mickey Mouse"
appreach to foreign student training nor to exclude such
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indivliduals from learning the use of advanced equipment.
It is a plea to avold dependence on expensive toys when
this 1s not absolutely necessary. Scale the project to
the condition of the foreign institute, but keep the
intellectual challenge high. Good thinking does not
necessarlly require a computer. In fact, in my experi-
ence sometimes 1t can be obstructed by a computer.

The third phase is one that interests me particularly
as a university individual, and this is the exchange of
students between the institutions. It is remarkable how
early in the program one can effectively move U.S. gradu-
ate students into the local department. Now these students
have to be prepared for the scientific and cultural shock
of not belng able to reach around the corner and find a
Gilford spectrophotometer, but probably only an old DU,
if they're lucky, or more likely nothing at all. On the
other hand, these students bring a wealth of experience,
since we select them from people close to their degrees,
and a freshness of viewpolnt which 1s sometimes lacking
in middle-aged professors. Perhaps because of this they
usually show an ease and facility of communication with
the dominantly young population which constitutes the
professional groups in developing countries., I am sure
those of you who have visited such countries have noticed
this. We look pretty old when we go down to most of these
countries. Most of the population is under twenty-one,
and it often seems thils is true even for the professors.
That can be quite embarrassing. I have become accustomed
to the U.8. idea of first names, and it does embarrass me
when I go to Latin Amerlca, and I get the "Herr Doktor
Professor Director” treatment. I wonder whether this
does not interfere with communication in many cases,

At the outset of the program, jJumping back now,
there should be discusslon between the entire faculty of
the developing department and the staff responsible for
the program at the U.S. university. A full and frank
discussion of the program is necessary to avoid future
sabotage by dilsgruntled individuals on both sides. This
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is the time to emphasize the collaborative nature of the
operation to find out what the needs are and what needs
to be done. It is a ftime to listen, as well as to argue.
A deflnite plan with a timetable should be worked out and
mutually agreed upon. It is necessary, too, to talk with
the senlor administrators in the unlversity and make sure
they understand what is being done but not to become in-
volved 1n the toils of the administrative bureaucracy.

Curriculum development is an essential part of
technology transfer, since what is taught is central to
the whole issue. Curricula should be worked out where-
ever possible by modification of the existing program.
It 1s then possible to work on a course-by-course basis
with actual individuals and to avold interrupting too
radically the program of the exlsting students.

Course preparation should also involve the prepara-
tion of laboratory manuals, because it's quite difficult
in many of these areas to find appropriate lab manuals
or textbook materials, and sometimes you have to write
them as you go. This is actually easlier fthan 1t sounds.
The manual can be prepared conjolntly with an LDC
colleague, ensuring proper use of language and correct
interpretation of ideas.

Finally, one can attempt and sometimes succeed in
making a direct injection of technology into the govern-
ment and industry of the country in which you are working.
This can be done through conjolnt activities, research
projects, industry visits, speeches £o the local equi-~
valent of the Kiwanis Club, and of course the initiation
of a kind of extension service which I have discussed
before.

In closing this section, 1t seems appropriate to
re-emphasize that all of this 1s based on a belief that
education and the development of capability for tralning
in a country is essential for the sustained benefits of
technology transfer to be malntained.
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Now a word about the consortium idea. It's perhaps
more obvious in the food technology area that there are
so many disciplines involved that it becomes difficult for
one institution to supply expertise in all of them. How-
ever, I really think this 1s also true in the marine area,
where at the least we have those aspects of oceanography
which relate to the movement, locatlon, supply, etec. of
fish, ranging from the food chain work through currents
and much more. We have the fishery biology input which
covers a wide range of sub-disciplines, and we have the
processing and technological aspects which also do not
constitute a single subject. In addition to that, as has
been pointed out (even by Dr. Pigott), we do have econo-
mic input; we have sociological problems; and we may
sometimes encounter legal problems. At the least, it is
a goocd ldea to have a lawyer around to baill you out
of the "hoosegow! :

All of this means that if a single university de-
partment becomes involved in an inter-institutional pro-
gram, 1t will quite frequently find itself overextended,
with 1ts domestic program suffering and, as a secondary
consequence, 1ts effectiveness in the international
program also diminished.

One obvious solution to this problem is to enlarge
the U.S. capability by conJoining the capabilities of
several institutions operating as a consortlum. Where
there 1s community of interest among the participating
instltutions and good personal relationship among the
responsible operating faculty, this provides a good
solution. The Consortium for the Development of
Technology (CODOT) provides a good example of a working
system. Functlionally, CODOT consists primarily of the
Food Science and Technology departments of University
of California (Davis), Michigan State University, Univ-
8ity of Rhode Island, University of Washington, and the
University of Wisconsin. The organization is controlled
by an Executive Committee composed of the chairmen of these
departments or a designated representative, with Dr. C.O.
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Chichester of URI (the originator of the group and its
principal organizer) as chairman. URI acts as the business
representative, handling primary financing. The partici-
pating universities have acknowledged through a letter of
agreement the participation of the departments in the
arrangement, but policy decision-making and operational
control is held at the Executive Committee level. This
requires a strong measure of trust by the institutlions in
their department heads, but permits speedy and effective
decision~making and action. I feel that this 1s essential
to the effective operation of a consortium of this type.

Each university unit has primary but not complete
responsibility for 1ts particular area of expertise (e.g.
Dairy Science in Wisconsin, Tropical Fruits & Vegetables
in California, Seafood Technology at Washington). Total
responslbility is, however, shared and experts are drawn
from whichever institution has them, regardless of in-
stitutional discipline area. Indeed, experts may be ob-
tained also from institutions ocutside the consortium or
from Industry or government sources where approprilate.
Thus, we work together as a team almost as simply as does
a single institution.

Actual programs are run by operating committees com-
posed of U.S. and Developing Country counterparts, one in
Fisheries and the other in Seafood Technology. We con-
Jointly arrange for training, research, and other operations
within the scope of a project area defined by the total
contract.

Communication is an even more important factor in a
consortium operation than in a single institutional program.
In our CODOT programs we try to ensure this through con-
tinuous personal contact among the managing group and by
scheduling two program committee meetings in the develop-
ing country and one in the U.3. each year. The U.S. meet-
ing colncides with an Executive Committee meeting to ensure
full briefing of the policy-making body. Of course, there
is strong coverlap in membership between each of these groups
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to further enhance information flow. Operating decisiors
and policy input are both provided principally by people
actually engaged in the work of the program. Developlng
country input is continuous through the program commlttees
and operates at the policy level by direct communicatlon
and at the annual meeting. The rights of all are rrovided
foer and, more importantly, the system permits continuous
re-evaluation of the program and sufficient lexibllity to
adjust projects in response to results or changing circum-
stances. So far, it 1is working well and should contlnue to
do as long as individual programs are kept small encugh to
be handled in this way.

I would commend this type of arrangement to my
colleagues in the fisheries and oceanographic sciences.
Besides being a useful operating system, it might provide
an excellent route whereby fisheries and oceanocgraphy
departments who have been quite unnaturally separated in
this country could come together again to operate as a
group 1n the solution of problems which are common to
both of them.

I could taitk for a long time on the overseas view of
oceancgraphy as compared to our own, which I think you
all know well. All I can say 1s that coming here from the
United Xingdom, I was surprised to find that oceanography
was apparently unrelated to fisheries. This just doesn't
make any sense to me, and 1t does not either tc the
developing country people that I deal with. I think the
coordinated activity of two or three institutions, some
strong 1n oceanography, some strong in biological ocean-
ography, some strong in fisheries science, with the
assocliated capabilities that are present in most univer-
sities of resource economics, law, etc. could provide a
very effective striking force, if you like, or a very
effective working group, to deal with the prcblems of
technology transfer in the marine sciences to developing
countries.
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MARINE SCIENCE ASSISTANCE PROGRAMS WITHIN
THE NATIONAL SCIENCE FOUNDATION

L. BROWN

There's an inherent advantage in starting off the
morning. I had updated my remarks last night on the
basis that I would lead off this morning--and Dr. Stewart
has already covered two of my majJor polnts. Before T
begin my remarks, I'll comment om the arrangements that
were made for this meeting.

The Columbia Journalism review has developed an
interesting system for criticizing the press. They have
a column that appears in each issue of their quarterly
Journal which awards darts and laurels to the papers it
criticizes,

Well, I'd like to follow this same procedure and
award a laurel to the Academy for finally having taken
the bull by the horns by calling this meeting. I would
also like to award them a dart for having very carefully
scheduled a meeting of the Ocean Affairs Board this
morning, thus resulting in ensuring that some of the
people who should be hearing what we have to say this
morning aren't here,

I'd also like to comment on one remark that
Dr. Stewart made about the 100 BT's that were given to
the I0C. Many of us were very concerned as to what the
after effects of that offer would be. We don't have the.
after effects yet, but I'd just like to note for the
record that the IOC has received requests for approxi-
mately 280 BT's in response to their initial circular
letter,
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Well, basically NSF!'s objectives are to sponsor
and encourage and develop basic sclentific research. We
have no specific mission to conduct scientific assistance
programs.

Thus some analysts have been surprised to note that
NSF has actually provided a great deal of scilentific
assistance to scientists in developlng countries and to
their institutions and governments as well.

Most of these programs have been what I would term
implicit--that is, they are not specifically scientific
assistance programs, but rather have been done through
NSF support of U.S. oceanographic research, through grants
which have employed among others foreign graduate stu-
dents; through ship support which has provided berths
for foreign scientists on cruises; and through contracts
which have resulted in dissemination of scientifilc data
and results. Contrary to the view of some, scientists
in many parts of the world can understand and benefit
from the disseminatlon of our data and scientifilc results.
In Nouadhibou, Mauritania, the only characteristic that
distinguishes the main street from the desert 1s that the
dunes in the street are a llttle blt smaller. However,
in Nouadhibou there is also a small but adequately fin-
anced and maintained fisheries research station that no one
in the U.S. seemed to know anything about. They are
staffed with two competent fishery biologists who are fully
prepared toanalyze and evaluate the plans that our
sclentists presented to them for the Joint-1 Experiment
off the northwest coast of Africa.

There may be communlcations problems between U.S.
and foreign scientists, but I think we often tend to
underestimate the competence of our foreign colleagues,
particularly their competence to understand and
benefit from the results of our research.

192



There 1s one problem however, that I would like
to 1dentify. We have not undertaken a critical--a
fruly critical-- analysis of the effectiveness of
these impliclt programs, especially the providing of
opportunities for participation by forelgn scilentlsts
in oceanographic cruises.

One of the criticisms that has been leveled at this
program is that it has been ineffective and should be
built up into a program that provides not only for
participation in the cruises, but participation in the
preparation for and the follow-up of these cruises as
well.

However, U.S. agencies and institutions have been
reluctant to undertake the finanacial burden of such a
program until we are convinced of its worth., We had
been hopeful that this workshop would take a look at this
problem, and perhaps this might be considered in our
forum discussions later.

To get back to the NSF Programs per se, in addition
to our implicit programs, we also have started to conduct
fairly recently some explicit programs. Two of these have
been the SEED program and various components of the IDQE.

In the SEED program, NSF has assisted in the de-
velopment of an cceanographic curriculum at the Catholic
University of Valparaiso; has supported a lecture series
on ocean mineral exploration at the Oceanographic Insti-
tute in Guayaquil; and has asslisted in the establishment
of an oceanographic data center at the Marine Scientific
Institute in Djakarta.

Obviously, oceanography is only one component of
the SEED program, but efforts such as these are expected
to continue on at least the current scale on a regular basis.

Under IDOE, there are significant scientific
assistance components, especially in the coastal upwelling
project and in the continental margin studies. Let me
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describe one of these--the Coastal Upwelling Project and
Jolnt-1 Experiment in particular. Three U.S. vessels
and at least one alrcraft are participating in a coastal
upwelling study off the coast of Mauritania. Mauritania
and the other coastal states 1n the region will benefift
from this operation implicitly in the ways I've already
described. In addition, Mauritania will participate
directly in the experiment. The Fisheries Minlstry of
the Government of Maurilitania has chartered a flshing
vesgsel and will provide sub-surface truth for the Joint-1
sea-surface obsgervations by running a serles of trawls
to compare the size of catches and the distribution of
species with observed varlations in both space .and time
of the oceanographlc parameters in the upwelling area.
Regular and frequent direct communications between the
trawler and the research vessels will provide rough
analysis on a real time basis. Scilentific equipment 1s
being provided to Ghanaian scientists to conduct comple-
mentary current studles to the south. Consideration is
also heing glven to similar cooperation with scientists
in Senegal and the Ivory Coast.

Limited support 1s also being glven to the
Environmental Data Service of NOAA to provide satellite
reconnalsance photographs of the Jolint-1 area 1n quasi-
real time to obtaln space truth for Joint-1, These
photographs are also being provided to the Service
Meteorologlique in Morocco to assist them to lmprove their
production of biweekly sea-surface temperature charts.

It is hoped that, in the long-term, this latter program
will develop into a fairly broad-scale system for
1ssuance of fisheries forecasts off Northwest Africa.

The IDOE office has also provided limited funding
for other even more expliclt scientific assistance
programs. As noted by Dr. Stewart, we have funded the
latest session of the NODC, UNESCQO course on the ac-
qulisition and utilization of oceanographic data.
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We have also provided $50,000 to the IOC fund-in-
trust to convene workshops of working level scientists,
especlally from developing countries, to develop ideas
for new IDOE programs.

IDOE and NSF's Office of International Programs are
jointly supporting a moderate scale program with scien-
tists in the Republic of China, a program that we expect
will result in a significant improvement in these scien-
tists' capabilities to undertake oceanographic research
programs. They are, in fact, now working directly with us
under the NORPAX program.

NSF has also, as polinted out earlier, made the
ELTANIN available to the Government of Argentina. Meet-
ings to develop a joint scientiflic program for the
ELTANIN, now renamed the ISLAS ORCADAS, will be held in
Washington next week. These first meetings will involve
only Argentine and U.S5S. scientists. Later we hope that
sclentlsts from other countries will have the opportunity
to participate in the program.

At NSF we are also looking at the need to establish
programs to assist developing countries to cross over
from developing country status in science to developed
country status. AID programs normally only take the
developlng country so far, and yet, when AID programs
finish, these countrles often are not yet able to parti-
cipate with us as a full colleague in a cooperatlive sci-
entific program. We refer to the efforts we're looklng
at as 'cross-over' programs, and although we're not sure
at this time how far we're going to pursue this, we are
looking into 1f very carefully.

In our view, all of these programs, implicit as well
as explicit, are of significant value to the scientists in
developing countries who participate in them and to their
governments as well. This is evidenced very simply yet
very clearly by their continued and long-fterm interest
and by theilr participation in these programs.
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Yet the aggregrate of these programs and those
sponsored by other U.S. agencies and by other developed
countries reaches the barely non-trivial level on a
global scale. The reason for this is very simple. It's
the reason already mentioned by Dr. Stewart. It's the
same as the reason stamped on checks returned by your
bank--'insufflclent funds'--and the reason behind the
Insufficient funds is equally simple --insufficient
return to the investor. No one has yet made the case
that scientific assistance will result in profit to the
investor, either economically or politically or legally.
Certainly no one has yet made the case that scientific
assistance can be used as a negotiating tool in the LOS
negotiations,

Ed Miles on Monday nlght very succinctly enunclated
the view that vague promises of sclentiflic assistance
plus a quarter won't buy us a tamale in Caracas., I am
not quite so pessimistic but almost. In that saloon full
of lawyers, a firm promise of scientific asslstance plus
a million dollars might buy a tamale, but it would pro-
bably be full of maggots.

At NSF we learned long ago that the only good
lawyers are those who are elther working for the scien-
tific community or ex~naval officers. As my esteemed
colleague Norm Wulf puts it, "If you take all the other
lawyers in Caracas and laid them out end to end, 1t
would be a good idea." However, LOS is not the only
forum where the lawyers have had an input and an in-
creasing input. IOC is another.

Ed Miles has, in other forums, also made a very
perceptive analysls of the I0C. Ed has suggested that
the I0C's effectiveness is sharply limited by two re-
straining factors: first, the 1lnabllity of the major
developed states to agree on the priorities and para-
meters of major programs; and second, the unwillingness
of the major countries to provide meaningful scientific
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assistance to the IOC's less-developed member states. I
suggest that this analysis 1s almost equally applicable
to the scientific research negotlations in the LOS Con-
ference. I suggest further that the utility of scien-
tific assistance as a negotiating toel in LOS willl be
determined in large part by our ability to overcome these
two limitations.

We must first be able to provide meaningful and
specific scientific assistance, and we must second con-
vince the other developed nations to assign a high
priority to scientific assistance, to agree with us on
the parameters of the programs to be offered, and to add
to the financial support for the assistance. In my view,
it 1s also necessary to get those countries to agree to
take the position that we can pay for scientific research
only in scientific research coins, i.e., scientific
asslstance. It must also be acknowledged that our kitties'
in thilis area have essentially a fixed limit so that 1f
the costs of scientific research skyrocket, then the
funds avallable for technical assistance will plummet.

In my view, if these objectives can't be achieved,
then we will obtain 1little return for sclentific assis-
tance. I think that this return could be very signifi-
cant, particularly after the negotiatlons reach their
final stages in which the votes or the support of a few
countries could be crucial to the resolution of key issues.
If, however, these basic questions cannot be achieved,
then a unilateral offer by the United States to provide
scientific assistance will very likely benefit U.S.
oceanographers and thelr research programs in the long-
run but probably will have little effect on the outcome
of the scientific research negotiations in the LOS
Conference.

One basic question that could be asked is: Even
1f everything goes right and we get all of the develop-

ing countries to go along with us, why do I feel that our
returns on this area may be limited?
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Part of my answer to that was supplled by Giulilo
Pontecorve on Monday night. The answer 1s: basically, we
can only offer scientiflc assistance coln for scientific
research purposes, and the 'kitty' available for this
purpose is limited, even if we're able to convince our
friends to go along with us. It's not golng to be
enough to assist coastal states to mine for minerals,
build fishing fleets, or operate beach resort complexes.
All in all, scientific research seems to be much lower
on their overall system of national priorities than it
is on ours. Until this situation 1s changed, I don't
think we can expect them to look at sclentific research
in LOS the same way that we do.

By the way, as I mentioned Monday night, I don't
feel anybody should be surprlsed if the LDC's don't
talk much about sclentific assistance in anything except
generalities at the LOS Conference. As has been noted
earlier, only a few of them can benefit directly from
sclentific assistance at the present, and the others
might well fear that if the limited funds avallable in
our ocean sclience 'kitty' go to sclentific assistance,
only these few will benefit, and the others wlll receive
no benefits at all. More basically, and perhaps more
importantly, these countries recognize the possible
utillty of scientific assistance as a negotiating tool
for us. If they simply refuse to talk about theilr
specific needs for sclentific asslstance, then perhaps
we won't know how strong or weak this tool 1s, and we
won't know where or where not to apply it.
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NOAA'S ACTIVITIES IN MARINE SCIENCE ASSISTANCE
T0 THE DEVELOPING COUNTRIES

H.B. STEWART, JR,

Before I start on NOAA's actlivities 1nh assistance
to developing countries in marine science, there are
three points I want tc make based on what I have heard
at these meetings since Monday evenlng:

1) Although the up-coming Law of the Sea Conference
may have been the stimulus fer this particular meeting, I
would stress that it 1s not the major reason--or perhaps
even a valid minor one--for the involvement of the U.S.
marine science community 1in providing assistance to less
developed countries--and by this I mean less developed
only in the area of marine science. It is a bilg ocean,
and anything we can do to upgrade the ability of other
countries to contribute meaningfully to understanding the
ocean 1ln all its complexlty is useful to us ocean people,
as Doug Chapman used to call us, and 1t is also useful to
the United States. This 1is the major rationale insofar
as I am concerned, and I will let others worry about LOS,
balance of payments, political implications, and the
other reasons that have been put forward for helping
" other countries in the ocean business.

2} Theré have, over the past day and a half, been
occasional references toc the the problems of funding
programs in marine sclence and technology in other coun-
tries. The complaint has been that what little funding
there is, is scattered in very small pockets in quilte a
few locations. To this, I can only reply '"be glad that it
is", for a big line item for programs of thls sort probably
would not get by OMB and certainly would not get through
the Hill. We just have not yet sold the Executive or the
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Legislative Branch on the need for a well-funded effort in
this area--let alone ocean science in general, and until
we can, be glad that a few small bags of coins are secreted
here and there--in the Federal Government and ocut--that
can be used for this purpose.

3) We speak of the "Less Developed Countries'" as
though they were a large group of countries all of whom
are at the same level of marine scientiflc development,
or lack thereof, and this is far from the truth. The
degree of development of marine science and technology
in those countries with less sophistication in this field
than we in the U.S. have attalned, runs the full gamut
from those wlth none at all to those with just a blt less
than ours. All of these are in fact "less developed" than
we are. Therefore, we are dealing with a rather broad
spectrum of degree of development. Many of the sweeping
generalities we have heard 1n relation to the LDC's Just
apply to one relatively narrow portlon of this spectrum
and can not reasonably be applied to all of the countries
who are less developed than the United States. This means
that we must consider each country as a separate case and
as a function of its own level of development in marine
sclence and technology and of its own needs in thils area.

But what about NOAA's efforts to asslst less de-~
veloped countries in the field of marine science and tech-
nclogy? One major NOAA activity has been that of our
National Oceanographic Data Center (NODC). The oceano-
graphic interest of developing countries cover broad
geographical areas, and data are frequently collected off
their coasts by other nations. It is believed oceanographic
programs of the developlng countries could be significantly
and inexpensively enhanced by enabling them to acquire and
use data pertinent to their developmental objectlves.

The idea of a Tralning Program in "Acquisltion,
Processing and Utilization of QOceanographic Data" to
satisfy this need was originated at the Agency for Inter-
national Development (AID) which provided the Initial
funding. The NODC devised and implemented the program,
and the Intergovernmental Oceanographic Commission of
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UNESCO distributed announcements, received and screened
applications, and made travel arrangements. The first
three sessions were intended as plleot projects, the mailn
purpose being to establish the framework and provide an
initial impetus for significantly increasing the capabil-
lities of developing countrles of Africa, Asla, and
Latin America to acquire, process, and effectively use
information about ocean resources near their coasts and
ocean conditions that affect their coastal activities.

The first class began in June 1971, the second and
third in Octcober 1971 and June 1972 respectively, the
fourth 1in September 1973. The continued demand for addi-
tional sessions prompted the National Sclence Foundation,
Office of the International Decade of Ocean Exploratilon
to fund a fourth session. During the last of the four
gsessions there was a shift of emphasis from visits to in-
ternational organizations (UNESCO, WMO, and FAD) to other
data centers. More emphasis was also given to trailning
in management practices, and the potential of documentation
and information retrieval to foster oceanographlic knowledge.

Thirty~five marine scientists and administrators
from twenty developlng nations have now completed their
training. They are geographically distributed as follows:

Africa: Arab Republic of Egypt
Ghana
Tanzania

Central & South America: Argentina
Brazil
Chile
Colombisa
Ecuador
Guatemala
Mexico
Peru
Uruguay
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Asia: Indla
Indonesia
Korea
Pakistan
Philippines
Thailand

=
WHRE JErnHww

Europe: Greece
Malta

Yugoslavia

Sixteen countries sent trailnees to the first three
training sessions. Of these, three countries have former

tralnees 1in charge of their NODC: Chlle, India, and
Mexico.

Seven countrlies will start a Natlonal Cceanographic
Data Center before the end of 1973: Colombla, Ecuador,
Indonesia, Korea, Peru, Phillppines, and Thailand. Three
more countries have definite plans for establishing a
center, but at a later date: Ghana, Guatemala, and Paki-
stan; and only three countries of the gsixteen have no de-
finite plans to utilize knowledge acquired by the trainees
to create or operate a data center: Argentina, Brazil,
and Uruguay.

Additional activities have centered in World Data
Center-A (Oceanography), now alsoc under NOAA's wing. With
the assistance of FAO, WDC-A (Oceanography) has initiated
a data and information exchange program with thirty FAO/
UNDP supported activities which collect oceanographic
data in conjunction with fisheries Investigations. These
activities forward data to WDC-A, which in turn arranges
for data processing facllities as well as other services,
as required.
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To date, WDC-A has received oceanographic data from
FAO~UNDP activitles in Indla, Ghana, Ivory Coast, Senegal,
Sierra Leone, Mexico, and Tunisia. Technical reports
have been received from UNDP's in Venezuela, Colombia and
Senegal.

The U.3. NODC recently prepared vertical station
plots showing a comparison of various parameters for
Mediterranean Sea station data for WDC-A transmittal to
Dr. Wilhelm Brandhorst, of the FAQ/UNDP Fishery Survey and
Development Project in Tunisia. This work was done under
terms of a $3,000 contract between the FAOQ Department of
Figsheries and WDC-A, Oceanography. These charges were
levied by WDC-A in order to recover machine processing
costs incurred by NODC in preparing these plots.

Through the Technical Assistance Division of NOAA's
Office of International Affairs, some 85 forelgn nationals
were supervised in their training in fisheries and related
sciences during 1973. These ilncluded 2 Europeans, 9
from the Near East and South Asia, 10 from Africa, 22
from Latin America, and 42 from Southeast Asia and the
Pacific. The Agency for International Development
sponsored 43 of the 85. FAOQ sponsored 40, Japan 1, and
one was privately financed. I have their names and coun-
tries, and the universities where they studied, but for
this report, it suffices to say that the Philippines with
16 and Thalland with 15 lead the list, with Mexico, Ghana,
Venezuela, Vietnam, Korea, Chile, and Brazil each wlth
three or more, and 20 other countries with two or less.

Thirty-five of the eighty-five worked in National
Marine Fisheries Service (NMF3S) laboratories for varying
periocds of time in fields as diverse as fish larval
studies, tuna tagging, and the operation of salmon
hatcheries. Thilis number includes only those working un-
der some sort of formal arrangement. Many students and
scientists from developing countries spend varying
periods of time in NMPFS laboratories, often under very
informal circumstances.



In addition, the NMPFS furnishes expert personnel to
AID for work in developing countries. Recent examples
are Korea, Vietnam, Dahomey, Brazil, and Laos, where
NMFS personnel are working on salmon culture, oyster
culture, estuarine fishery development, ete.

NOAA's National Oceanographic Instrumentation Center
(NOIC) has no funds of its own for assistance to develop-
ing countries but has been of help in providing assistance
through AID and OAS., NOIC is concerned with standards,
Instrumentation calibration and testing and is providing
advice to developing countries in defining uniform cali-
bration methods and procedures.

In early 1971 the Agency for International Develop-
ment (AID) of the Department of State awarded a grant
of $450,000 to the Organization of American States (O0AS)
for the purchase, acceptance, and calibration of ocean-
ographic equipment as well as training of personnel.
The grant was specilfically for four 0AS member countries:
Mexico, Colombia, Venezuela, and Argentina. The National
Oceanographic Instrumentation Center (NOIC) of NOAA was
designated to advise OAS on the purchase of the equipment,
perform necessary services .such as calibration, etec., and
also conduct training courses for thelr personnel.

In summer 1971, the director of NOIC accompanied by
an OAS staff member visited the four countrles to famil-
larize himself with their existing facilitles and cap-
ability. After his return, recommendations for purchase
were made, and eventually a list for each of the four
countries was developed. NOIC prepared equipment
specifications, assisted 1n the selection of vendors,
while OAS issued purchase orders. The equipment was
shipped to NOIC where it was inspected, tested, and cali-
brated, as required. After completion the equipment was
shipped to the respective countries.
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While this work was progressing, two training
courses were conducted for engineers and technlcians of
the recipient countries. A total of seven men partici-
pated. The first group consisted of two engineers each
from Mexico and Argentlina. The second group of two
technicians from Celombia and one oceanographer from
Venezuela. The principles of physical oceanography,
measurement techniques, and management of an oceano-
graphic instrument laboratory were reviewed, and the men
were trained in the methodology of testing, evaluating
and callbrating of oceanographic instrumentation.

This assistance program continued for a period of
over two years and is now essentially complete.

NOIC disseminates, free of charge, informatlion on
the performance of oceanographic instrumentation in
several series of publications. The Instrument Fact
Sheets report in a concise form the results of the
instrument test program, Tests in Progress Sheets sum-
marize the test schedule program. Thirty developing
countries are on the mailing list for these publlcations.

NOIC has made a commitment to furnish UNESCO-IO0C
with 100 mechanical bathythermographs in good workling
order for distribution to developing countries. I0C
has mailed announcements, and to date requests for some
265 have been received.

Probably NOAA's major recent contribution, especially
to assist developing countries, was NOAA-Carib, a two-month
education and training cruise for Latin Americans carried
out in the fall of 1972 aboard the DISCOVERER.

In response to repeated expressions by the CICAR
countriles for opportunities for their marine sclentists
and students to obtain at-sea training, the Natlonal
Oceanic and Atmospheric Administration (NOAA), planned
and carrled out NOAA-Carib. The cruise extended from
October 9 to December 15, 1972, and included cooperative
work with scientists and students from Mexlco, Jamaica,

205



Puerto Rico, Trinidad and Tobago, Venezuela , and
Colombla plus one man each from the Netherlands Antilles
and France.

In contrast to most crulses on which one or two bunks
are reserved for forelgn sclentists in the capacity of
Joint investigators or observers, NOAA-Carib was set up
to accomplish research work planned completely by the
participating nations. Participating scientists from
each country declded what research work would be done,
where 1t would be accomplished, and who of thelr own
people would take part. Participants from each country
included both senior researchers carrying out their own
work, and junior faculty and students who received at-sea
education and tralning in oceanographic operations. The
U.S. participation was limited to the provision of senior
speclalists i1n the various disciplines in which each natlon
wished to work.

In addition to the actual research work at sea, the
major port stop in each country included a one-day educa-
tion and training crulse for 50-60 students, and an open
house day on which the public was invited to inspect the
ship and to listen to discussions and lectures about the
equipment and about the work being accomplished. On both
the open house and the one-day crulses, those sclentists
from the country belng visited who had been aboard for
the previous week played leading roles in the discussions
and lectures--in Spanish in the Spanish speaking ports.

Through arrangements made with the U.S. Navy,
twenty-three reconditioned and calibrated mechanical
BT's were provided to the NQAA Ship DISCOVERER for dis-
tribution to the participating Latin American countries.
These were presented to Mexico, Jamaica, Trinidad and
Tobago, Venezuela, and Colombia in ceremonies at the end
of each one-day cruise. In addition, the NOAA National
Marine Fisheries Service provided sets of bongo nets and
neuston nets to Colombla and Venezuela so that the re-
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sults of their plankton sampling will be compatible with
those of other CICAR nations by utilizing these standard
CICAR nets.

In summary, 401 Latin American scientilsts and stu-
dents received at-sea training aboard the DISCOVERER
during NOAA-Carib for periods ranging from one day to
two weeks. Work at sea included:

bathymetry {(6714nm) gravity obser-
biological tows (185) vations (6245nm)
casts for water magnetics (4519nm)

samples (53) salinity samples (462)
cores (7) STD casts (42)
deepsea camera selsmic reflec-

stations (3) tion profiles (1066nm)
dredgings (15) XBT's (346)
grab samples {(5)

plus uncounted meteorological balloon releases, OXygen
and nutrlient samples, chlorophyll samples, and pH mea~
surements.

Punding in the amount of $2,000 was provided by
UNESCO to assist in paylng for the transportation of
Latin American nationals to and from the DISCOVERER, and
for printed information on oceanography including volumes
of the AOML collected reprints and other publications,
which were provided to each country.

The participating sclentlsts and students have been
most complimentary in expressing thelr appreciation, and
I honestly believe that this person-to-person education
and training at sea is a most effective mechanlsm for pro-
viding very real assistance in marine science to develop-
ing countries.

In conclusion, NOAA 1s doing what it can in assist-

ing other nations that have less marlne science capability
than the U.8., but it is a pitifully small effort. Support
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is elther from outside (AID, UNESCO, FAO, etc.) or by in-
ternal reprogramming (NOAA-Carib). It is an unsatis-
factory way to work, and the results are approprlately
unsatlsfactory. It seems to me that for the situation to
improve 1n NOAA--as well as in the other federal agencies
with marine responsibilitles--it willl require some sort of
national commitment at the highest levels of government.
Perhaps these meetlings are the first step in that direction.
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EPA’S INTERNATIONAL RESEARCH ACTIVITIES
IN THE MARINE SCIENCES

H, QUINN

I would 1like to change the pace and review EPA's
ongoing international research activities in the marine
sclences with emphasis on a few specific projects. The
Environmental Protection Agency 1s the new guy on the
block when you look at the traditional agencies involved
in marine sclences. The predecessor agencies of EPA
have a long history of research activity. However, the
international programs were limited in scope in the marine
area prior to the establishment of EPA. This 1s rapldly
changing since most marine pollution comes from the land.

I should also emphasize that EPA has a strong
misslon-oriented responsibility to work with environ-
mental probliems. This involves solving contemporary pro-
blems and usling environmental assessments to avoid future
problems. Desplte this, we support basic and appliled
scientific research and the development of institutional
capabilities, both at home and abroad, to do high quality
research in the marine field. We do this from a differ-
ent perspective, however, We start with the problem end
of the cycle and try to define which research areas should
be stimulated or which technology should be demonstrated.
Therefore, our international research activities include
finding support-~intellectual support, research support,
polley or econcmic support~-to help us understand what's
happening in the glcbal environment as a result of man-
made pollution.

My goal 1s to describe what we've done internation-

ally in this area. EPA recently had its third anniversary.
It takes time to create strong institutions. You will see
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where we are on the spectrum of things. We have had

a very active, and I think successful three years. I
will describe to you very briefly some of the examples

of projects that we have undertaken abroad, particularly
with developlng countries. I will try to summarize how
we approach these programs and describe our basic philo-
sophies concerning developing programs abroad. If these
actlvities relate to your interests, we would appreciate
hearing from you. EPA faces immense pressures and short-
ferm requirements to control environmental pollution.

We, therefore, seek the support of the academic community,
and other agencies such as the National Science Founda-
tion, Smithsonian, and the Agency for International De-
velopment to work with us in conducting the baseline
studies and other collaborative projects. Often they
have the manpower, the resources, and the traditional
responsibilities to work in these areas. So we are
actlvely, especially 1n our international programs, look-
ing for partners to undertake these projects. I hope
that in some instances it will trigger your interest or
your curlousity to find out in fact how you can be in-
volved 1In EPA's international programs.

The examples should show you the wvarlety of ways
that we are working. These are not the only ways or
perhaps the best approaches, and we are stlill very de-
finitely on a learning curve. It's been fun and exeiting,
and we hope to keep it on that kind of scale. I think
in order to do this, we're golng to need a lot of help
acrcess the board.

In the marine area, national borders have little
meaning. The oceans are the classical case of the
"Tragedy of the Commons." As 1s evidenced by our parti-
clpation in internatiocnal forums such as IMCO, QOcean
Dumping Convention, and Law of the Sea, we accept a re-
sponsibility for helping clean up and for proftecting the
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oceans. At the policy level, these are our most lmportant
actlvities. The issues ralsed create the need for much
research and pollicy analysis.

We found problem-solving, or better yet problem-
avoiding, approaches to be very acceptable overseas.
We'll go into a foreign laboratory or government office
and basically describe what we see as an important inter-
national or common problem, such as pollution of an
estuary, the creation of a new deep-water harbor or off-
shore 0il drilling. Most of the countries, developed
and developing, planning to undertake these kinds of
activities are interested in working wlth the U.S. in
avoiding the obvious pollution problems. In many instances
these coastal regions are also in the heart of their tour-
ism iIndustry. Although, as was sald earller, 1t's hard
to sell the research investment at a local level on the
basis of scientific potential, you can certalnly persuade
them wilth economic arguments. What, for instance, if the
Yugoslavs developed the coast of the Adriatic as an in-
dustrial facility--what is going to happen to their
tourlism industry? The same trade-offs must be frequently
applied to environmental and development problems.

Taking the "problem approach" with foreign natlons
gets attention at the very highest level of government.
We find that by working this way, we are able to get more
support for scientists, I think, than we would if we
were approaching it from the other angle. The reason
we take this approach 1s because this is also the
bias wlthin EPA. Initially, we want to find out what
the petential or actual problems are, and then proceed to
develop the capabilities and the institutional competences
to avold or solve those problems,

EPA has had good results from our R&D experience
abroad. We start by seeking to identify really flrst-rate
or promising foreign investigators. If we can't do thils,
we usually don't proceed. We cccasionally follow the NSF
patterns of responding to U.S. sclentists that are willing
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to undertake the sclentific leadership in these projects.
We, however, have been successful in ldentifying a number
of highly qualified foreign scientists in the marine sci-
ences. At this polnt we offer the foreign institution
support. This support 1s usually U.S.-~owned excess cur-
rencies, sometimes limited dollar support and always pro-
fessional collaboration.

We have found that foreign investigators always
want U.S. sclentists to collaborate with them. The
negotiation process very rapidly leads to--'Can you
arrange to have so-and-so spend scome time with us?' We
have been successful in arranging these informal pro-
fessional exchanges. It's an approach that's been highly
successful based on the contributlons of the American
sclentists to the research effort, and at the same time
we are upgradlng and training a foreign scientific team.

Let me quickly go through actual examples. This
will also glve you a rapid overview of our international
marine programs. We try to focus on those things that
extend EPA's domestic program. The principal particl-
pating countries are gshown in figure 1. We have a number
of activities that work tc support the goals of the
United Natlons. We were very active in the Stockholm Con-
ference and worked closely with the development of the
United Natlons Environmental Program. We have several
formal programs with the World Health Organization in
the field of environmental health.

We also work with other international agencies,
such as European Economic Commission, OECD, and the
Economic Commission of Europe. Most of the man-made
pollution comes from the developed world. Therefore,
EPA's international activitilies are focused on strengthen-
ing relationships, especlally at the policy and organiza-
tional levels, wlth the developed countries such as Canada,
Japan, West Germany, USSR and other Western Europe nations.
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We are constantly developing mechanlisms to get people
to work together. We have no really major exchange
"Programs" with a capital "P". If, however, there's a
foreign scientist that wants to work with us, we take it
on a case-by-case basis and try to arrange it so he can,
In some 1nstances, 1t means arranging for him to work
with an American university, or in other cases we work
with the Agency for International Development in develop-
ing training courses for foreign sclentists and engineers
interested in learning about environmental sciences,
management, and engineering.

We have hosted a number of study tours. For the
most part, our foreign visitors are interested in finding
out how the U.S., established an environmental protectiocn
organization. We glve them very detalled briefings on
the U.8. organigzation, including other agencles and CEQ.
We expose them to labor and industrial leaders as well as
environmentalists, We glve them direct contact with the
regional people, the gstate and local people, to help
them understand the complications and the pollitical and
institutional milieu iIn which you have to work. It 1s
a good day at EPA when the Administrator 1s not sued
twice. He's usually sued by both sides of the fence.

We try to demonstrate to them this kind of conflict and
activity within the U.S. environmental protection programs.

The major international bilateral contacts are ob-
viously with Canada and Mexico. The Canadian program is
related to the Great Lakes, and that is probably our num-
ber one international priocority in terms of solving a
problem. We find ourselves offten in the position of
having the Canadians pushing us, and quite frankly it's
because the problems of the Great Lakes are about 85%
American-caused. Cleaning up our side of it 1s a bit more
difficult.

If you define the marine as "salt water", the sa-

linity in the Colorado River is the majJor international
environmental problem concerning Mexico. EPA is actilvely
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involved with the Department of the Interilor and the
State Department in coming up with alternative solutions
for this problem.

We have developed a number of bilateral research
programs. We have under our Speclal Foreign Currency
Program currently about $20 million worth of ongoing
research and development covering a five-year period.
The participatlng countries are shown in figure 2. 1In
terms of the developing nations, we're primarily working
with Tunisia, India, Pcoland, Yugoslavia, and Egypt.
These countries have major marine access. Without ex-
ceptlon, we have worked with the universities and the
governments to develop some kind of a marine program Iin
each of these countries. We haven't been successful in
all cases; we have in most.

Let me review one specific program in some detail
to give you an idea of what we hope to gain from it. We
funded Dr. Velimir Pravdic, a physical chemist at the
Center for Marine Studles at the Ruder Boskovic Institute
in Rovinj, Yugoslavia. Hls research program is aimed at
understanding the interfaclal problems of pellution in
the marine environment. This includes both the alr/sea
interface and the interface between the sea floor and
the water. Dr. Pravdic's work 1s basic In nature. In
terms of a research task 1t could compare wlth any
scientlific study that would be sponsored by.any agency
1ike the National Science Foundation or any Academy of
Sciences around the world.

Our support to Pravdic, and in a sense to the Center
for Marine Studies, has far broader Implications. Our
goal is to not Jjust support tasks but to create a better
process for understanding the full implicatlion of marine
pellution in the Northern Adriatic.

There are many sources of pollution, both from

municipal and industrlal sites, along the coast. 1In
some instances this "pollution" is a stimulant for a
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nutrient-poor sea. In other instances, it is per-
sistent toxic materlals such as heavy metals or pestli-
cldes.

Pravdic's team 1s highly qualified and generally
well-equipped. Often they need certaln talents and
equipment that have to be negotiated for through the
government of Yugoslavlia or provided by EPA., EPA par-
tially supported reconstruction of the 25 meter VILA
VELEBITA II which offers laboratory space and accommo-
dations for silx scientists and a crew of three. Thils
research vessel will be used on a number of projects.

In other instances, the Center for Marine Research wants
to use things like remote sensing data from aircraft and
satellites. It's often difficult for them to get 1t in
Yugoslavia. We try to build a relationship with that
institution, and the other Amerlcan institutions such as
the Department of Interior or NASA and our own people in
EPA, to understand pollutlion in the Northern Adriatic.

This projJect is a little over a year old now, so
we obviously haven't yet had any earthshaking scientific
results. I will invite you to watch it with me to see
where it goes. We are quite optimistie. Much of the
pollution of the Northern Adrlatic comes out of the Po
River in Italy. The Yugoslavs, therefore, need to also
work with Itallan institutlons to understand how one can
move to solve this problem, because again we're 1in-
terested in solving the problems not just documenting
them. We're also working to add an Italian component to
it.

I have before me a list of half a dozen other pro-
jects at the Ruder Boskoviec Instlitute that we're in-
terested in and for which we are seeking funds. So far
we've only funded partially, the reconstructlion of VILA
VELEBITA II and the research of Dr. Pravdic. There are
two other projects which we would like to fund in the
near future, if we can get through some bureaucratic
hurdles.
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The Yugoslavs plan to bulld a major deep-water
harbor near RijJeka. There is other industrial develop-
ment taking place in this region., The possibility of
the pollution problems has now reached the point where
the government of Yugoslavlia 18 spending several million
dollars in cooperation with the United Nations Development
Program to understand basically the environmental impact
of development on this region. Economically the North-
ern Adriatic is a very valuable resource. It's obviously
going to be under continued stress for tourism and in-
dustrial development in Yugoslavia and Italy. Our com-
bined efforts may help minimize the environmental stress
of thls development.

The Lake of Tunis 1s ancther serious environmental
problem in which EPA is involved. The Lake of Tunis is
a coastal lake near Tunis, Tunisia. It's about 45 km
square. It's very shallow, approximately 1.5 meters.
Each year, because of wind condltions, temperature, and
also the nutrient input into thls lake from the city of
Tunis, there's a major fish kill. Odor from the lake
seems to be tied to the influx of tourist from Western
Europe. Ecologically it's probably perfect timing to
get rid of the tourists, but unfortunately President
Borgibu wants them. The solution of this problem, at
least a year ago, was his number one priority. EPA is
not in the business of fixing President Borgibu's lake,
but on the other hand we have lakes like this along the
southern part of the United States. They are eutrophic
and under the threat of fish kills and of algae blooms
causing anaeroblc conditions. We're also dumping sewage
in them. On one hand, they're highly productive in terms
of fisheries. On the other hand, they're obviously an
aesthetic nuisance. The Lake of Tunls study evolved from
a plan on the part of the government of Tunisia to dilvert
the sewage from this lake. We will monitor the changes
carefully with the help of a team from Duke University.
Drs. Orrin Pilkey, Richard Barber, and a number of other
sclentists from Duke will be monitoring the physical,
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chemical, and biological characteristics of the lake and
measuring the recovery process. The lake has limited
exchange with the open ocean. It may be necessary to
take engineering approaches to increase the exchange.
There is an interest in aeration of the lake and in
dredging part of it.

The lake is highly productive. The Tunisians want
to fix the problem without creating any other problems.
They like the fish production, but on the other hand they
want to solve the odor problem. So the politicilans have
to face that sort of confliect. If they solve the odor
problem, but on the other hand limit the fish production,
that's their career down the drain.

We have a new research program on the Baltic in the
Gdansk region of Poland. This project is fairly broad.
It studies the environmental impact of heavy metals and
nutrients going into the Baltic. The Baltic is basically
a closed oxygen-poor sea with remarkably stable strati-
fication. We are trying to understand the fate of pollu-
tion under these conditions. The development of process-
ing industries and population growth on this coast causes
disturbances of the natural hydro-chemical balance of the
sea. This program is funded for a period of five years.

The research team 1s totally Polish; the Principal
Investigator is Dr. A. Trzysinka. EPA's Project Officer
is Dr. Donald Baumgartner of our Corvallis National
Environmental Research Center. The Polish team will do
this research and report back to us. The results are
applicable to large bays and lakes in the U.S., such as
the Great Lakes and Puget Sound.

The Poles are anxious to visit American institu-
tions and American labs. We also are anxious to have
them. If you have any interest in having them visgit
your university or institution or lab, we would welcome
the chance to arrange this.
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We also actively seek individual consultants to
visit them--to work with them for short periods of time.
Thls will transfer to them the thoughts and the knowledge
that has developed in thils part of the world.

We don't yet have marine studies in Egypt, especial-
ly if you define marine as the salt-water environment. I
Just returned from Cairo last week. We have, after about
two years of negotiation, obtained full approval to study
the environmental impact of the Aswan Dam on the Nile
River. This program is under the direction of Dr. K.H.
Mancy, The University of Michigan, and Dr. F. Ramadan,
Egyptian Academy of Secientific and Technological Research.
I'm sure you understand the significance both of the
Nile River historically and the environmental changes
caused by the Aswan Dam. There is excellent background
data on the flow characteristics of the Nile. The re-
cords go back several thousand years.

The Aswan High Dam cost about $5 billion and is an
important development for Egypt. There are many state-
ments and questions about the i1mpact of this dam on the
Mediterranean environment. They range from the elimina-
tion of the sardine fisheries in the Mediterranean to
guessing what is happening to the coastal area in terms
of erosion. Very little good data 1s available and the
posltive aspects are rarely mentioned.

We are interested in finding out what is happening
to the water quality 1n terms of changes in the biology,
the physics and the chemistry of Lake Nasser. We view
thls as a comprehensive system study of the impact of a
large dam. The resulting models will be transferred to
other countries and to the United States. It will also
hopefully have an impact on the informatlion available to
declsion makers in Egypt. The water from Lake Nasser is
now being used for irrigation. Many additional thousands
of acres of land will soon be under cultivation. The
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Egyptians will use artificial pesticides and fertilizers
on that land. The environmental impacts of these
changes are qulte important on an international scale.

The Nile River study is a different example in
terms of how EPA approaches program management. This
overall program is under the principal technical di-
rection of the University of Michigan with indlvidual
tasks directed by Egyptian scientists. Egypt 1s a
country that has apparently something like five thou-
sand American trained Ph.D.'s. Egypt is a blg country
and there's a lot of talent there. The Michigan team
includes about twelve people. This program so far is
funded totally with American-owned Egyptian pounds by
EPA, There is some possibility of additional dollar
support from either EPA or private foundations. The
fivi-year program just started on the first of March
1974,

Thils covers part of what EPA 1s doing abroad. I
reviewed with you a few actual examples. The scale of
our international research programs is on the range of
around 20 million dollars ($5 million annual level of
effort) at this point. To the extent possible, we base
cur programs on finding competent forelign scientists,
then we try to find ways to back them up with U.S. in-
stitutions and U.S. capabllities. If I had to say what
they wanted most from America, I think, 1t would be
that they want the relationship with the Amerlcan scien-
tists more than they want the money. We have also found
that when you're supporting a good institution--the kind
of things that you want to support are the things that
they are also interested in. We try to help them do
thls better and use the results in our own programs.

221



MARINE SCIENCE ACTIVITIES OF THE
SMITHSONIAN INSTITUTION

R.P, HIGGINS

Unlike the preceding organizations represented so
far in today's presentations, the Smithsonian Institution
is not a government agency, nor is it just a museum on
the mall. It is an independent establishment under a
Board of Regents which was created when James Smithson
entrusted his .fortune to the Congress of the United
States for the "increase and diffusion of knowledge
among men."

The Instltution, as distinguished from executive
agencies of the government, assumes a dual role in being
both private and governmental.

The Smithsonlan, therefore, performs research,
educational and other special projects supported in part
by grants and contracts from governmental and private
sources. The first part of my remarks relate specifical-
ly to foreign assistance elements that are supported by
Smithsonian funds, not from outside grants, AID contracts
or other organizations.

The Marine Sclence activities of the Smithsonian
Institution are under the Jjurisdiction of the Assistant
Secretary for Sclence, ILiaison of oceanographic research
within the Institution proper, and between institutional
and governmental agencles, 1s provided by the Oceanography
and Limnology Program, now a part of a new office called
the 0ffice of International and Environmental Programs.
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Within the Institution there are approximately
seventy~five federally employed professional marine sci-
entlsts, most of whom are invoelved in systematiecs and
ecology of marine organisms and investigations of bio-
logical and geological phenomena of marine environments.

Support services are provided in sampling, sorting,
identification, curation, and data management of natural
history specimens. The primary bureaus, centers, and
offices of the Smithsonian Institution involved in marine
science activities are the Natlonal Museum of Natural
History; the Oceanography and Limnology Program, which
operates both the Smithsonlan Oceanographic Sorting
Center in Washington, and the Mediterranean Marine Seci-
ence Center in Khayr Ad Din, Tunisia; the Chesapeake Bay
Center for Environmental Studles; the Smithsonian Tropi-
cal Research Institute (Canal Zone); and privately funded
Fort Plerce Bureau (Florida).

Of these organizational units, the first three have
activities relevant to the topic of Marine Science Tech-
nical Assistance programs. I am going to preface all
the further remarks by pointing out that, in fact, no
unit of the Smithsonian Institution has a specific pro-
gram in Marine Science Technical Assistance in the gen-.
erally accepted use of this phraseology. Technical Assis-
tance is in the form of both a perscnal and a programmatic
desire to help counterpart colleagues and organiza-
tions 1lmprove their capabilities in marine science
activitles. Most of these activities are related to a
natural history orientation rather than physlical and
chemical oceanographic marine sclence.

The Smithsonlan scientists for the most part
operate as academically oriented independent investigators,
whose interests are not necessarily in the applied nature
of the sclentific problem but are directed toward the
basic research aspects of the problem. The Smithsonian
scientist's mode of operation with colleagues 1s to share
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in the project planning, funding, use of equipment and
facilities, and 1n the actual research process and its
resulting information.

Educational opportunities and research opportuni-
fles are avallable to scientists from foreign states
through a special program that is administered by the
Smithsonian's Board of Academic Studies.

The Smithsonlan encourages the fullest practical
use of 1ts facilities, 1ts staff specialties and re-
ference resources by visiting scholars and scientists.
The Institution particularly encourages the appointment
of visiting investigators who seek research training
supplementary to their own university instruction on a
pre-doctoral and post-doctoral level.

For the purposes of research training, the In-
stitution offers a small number of fellowships for the
support of visiting investigators at Smithsonian facilli-
ties. These fellowships are awarded for not less than
six nor more than twelve months. As a general rule, the
twelve-month fellowships are not renewable. Applications
for renewal must be considered competitively with all new
applications. Applicants must propose to conduct re-
search in some field in which the Smithsonian has parti-
cular research strength, and must offer a specific and
detalled research proposal indicating clearly why the
Smithsonian 1s the best place to conduet the work proposed.
Fellowshlps are granted only to investigators pursuing
research training in the Smithsonian facilities and with
Smithsonian staff members, and are not granted to support
research outside of the Smithsonlan and 1ts facilities.
Fellows are expected to spend their tenure in residence
at the Smithsonlan except where arrangements are made for
a short period of field work or research travel.

We also have a rather flexible program of research

and study in our facilities and with staff members for
a variety, other than pre- and post-doctoral investigators.
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Individuals may engage in supervised research on projects
either proposed by them or by the Smithsonian staff mem-
bers. FEach individual's capacity to pursue independent
research at the Smithsonian will depend on his background
and training.

Primarily through the use of its allocation of
PL480 special foreign currency funds which is equivalent
to some 4 1/2 million dollars a year, the Smithsonian
provides funding for cooperative projects in subject
areas which include marine sciences. These are basic re-
search projects for the most part, and they must include
a U.8. scientist principal investigator, in collaboration
with a counterpart co-principal investigator, in one of
the several countries where such funds remain available.
Over the past ten years, approximately 3 million dollars
in foreign currency funds has been used in such marine
science programs involving U.S. scilentists, whether they
were members of the Smithsonian staff or scientists from
academic institutions, or comblnations of these two, with
their counterparts in such countries as Ceylon, India,
Israel, Morocco, Pakistan, Yugoslavia and Tunisia.

The primary users of these funds within the Smith-
sonian Institution are the National Museum of Natural
History and the Oceanography and Limnology Program of
the Office of International and Environmental Programs.

Perhaps the most significant project using these
funds 1s the Mediterranean Marine Sorting Center located
in Khayr Ad Din, Tunisia. Patterned after the Smithson-
ian's Oceanographic Sorting Center here in Washington,
the Mediterranean Marine Sorting Center processes marine
biological specimens in support of regional marine sci-
ence programs--not merely those of the U.S. and Tunislan
governments. This center is a blological center for an
international program called the Cooperative Investiga-
tions of the Mediterranean.
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In additlon to the sorting prccess, the Center
functions to provide a reference collection of Mediter-
ranean marine biota. Specimens are, by agreement, shared
by the local museum and the U.S. National Museum and part
of these reference collections are sent to other museums
in Europe, as requested.

U.5. sclentists, as well as scientists throughout
the entire world, are brought to the Center as consul-
tants and/or researchers to assist in some of the local
problems as 1s practical, and to help lidentify the speci-
mensg in these reference collections. In most instances,
however, the collectlons of assorted specimens are sent
out to expert sclentists at their request. Upon comple-
tion of the research and/or subsequent identification of
the specimen, sultable portions are returned and then
shared by the cooperating U.S. and host country lnstitu-
tions.

In this process, the Center provides limited train-
ing for technicians from developing states mainly from
within the region. The tralning is primarily in the pro-
cessing and management of marine blological collections
and data. The center works closely with UNESCO in this
area. We hope to cooperate with the government of Egypt
in developing a more advanced reference collection and
research program at Alexandria. We are working on an-
other program simllar to this wilith the government of
Paklstan.

Uslng this particular Center in the Mediterranean
as an administrative and logistical support facility,
sclentists from the National Museum of Natural History,
as well as scientists from U.S. universities who have
in turn received financial support from the Smithsonlan
Foreign Currency Program, conduct basic research with
their counterpart scientists. 'The basic research provides
as much technical assistance in the form of training,
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supplies, and equipment as can be justified by the re-
search project, but the orientation of these projects, I
must repeat, is not necessarily in terms of foreign
assistance,.

In the case of the Mediterranean Marine Sorting
Center we hope that we have assisted in the formation of
a permanent organizational structure within this regilon.
Upon the expiration of available funds, or the agreement
under which the Center operates, it is the Smithsonian's
intent to turn over all PL480-purchased equipment and
facilities to the collaborating institution for the
continuation of this program in its present form, or what-
ever form 1s preferred. Also, we have been discussing
the possibllity of the United Nations Environmental Pro-
gram using this Center as the basis of an International
Environmental Monitoring Center for the Mediterranean
region,

It 1s also concelvable that the services, provided
for this program to date by our foreign currency funds
might be offered to the region under contract funding
and thereby provide a continulng service for marine
sclentific research in the region, especially environ-
mental monltoring activities, and in turn provide a
source of revenue for Tunisia.

Another bureau of the Smithsonian Institution which
plays an important role in marine research assistance to
foreign states is the Smithsonian Tropical Research In-
stitute. With two marine laboratory facilities at elther
end of the Panama Canal, and a staff of several promlnent
marlne scientists, the expertise and facilities of this
bureau cooperate with the governments of Panama and
Colombia, their local universities, museums and other
sclentific organizations. Agreements with both govern-
ments have been drawn up and are expected to be signed
shortly. In addition to their research, several post-
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doctoral research fellows of this bureau and its staff
members have taught formal courses at the University
of Panama.

Construction and purchase of physlical facillities
in the sense of real property 1s not generally allowead
by the foreign currency programs the Smithsonian oper-
ates; however, a project now under conslderation 1s
contemplatling the purchase of a small research vessel or
the rental of a research vessel for oceanographic work.
Some years ago, the Smithsonian was encouraged by speclal
foreign currency countries to use these funds in the
modification of a Smithsonlan vessel, but our assumption
that these funds could be used to support the research
operation of the vessel was unfulfilled without any offi-
clal reasons being given. However, we assumed that the
reasons for failure lncluded the undesirable necessity of
converting local currency for the purchase of fuel and
other commodities, which the country must obtain by using
its hard currency salary components augment the local
currencies in terms of the operation of the vessel on an
international basis rather than within territorial limits;
and there were also a myriad of politically sensitive
issues as well, So this did not turn out to be very
practical.

In the long run, if I were to summarize the Smith-
sonian's primary difficulties in operating with PL480
currencies, I would categorize them as follows:

First of all, difficulties in acceptance by the host
country that these funds, unlike "Forelgn Aid," are in-
tended for our use in the host country in cooperation--
and there is the key word--in cooperation with counter-
part scientlsts and their institution. And here as Herbd
Quinn has mentloned, we do find that the scientists them-
selves desperately want to work with us as we do with
them, and this makes it all really worthwhile.
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Secondly, difficulties which arise when we, the
Smithsonian Institution, by Congressional restriction
cannot supplement the project with federal funds. Sev-
eral spokesmen of countries where we have pursued the
use of these funds have told me that the use of these
funds can only be achieved by adding a dollar component
because other "agencies" do this and other "governments"
do this.

About the only way we can counter such arguments
is to point out that we are providing a salary in dollars
for Smithsonlan employed participants and the universi-
ties using the PL480 funds are also beilng funded salary-
wise by their universities.

Third, difficulties in finding technical expertise
capable of carrying out tasks of the projJect itself.

And lastly, perhaps, difficulties in justifying
basic research with or without practical applications.

Now the Smithsonian Institution also has capabili-
ties within the same bureaus of providing elements of
assistance--technological assistance--primarily in re-
ference collection assistance, museum technology, par-
tially due to the National Museum Act and through con-
tract funded assistance. We do have some programs
supported by U.3. AID programs and UNESCO. For example,
the Smithsonian Oceanographic Sorting Center has pro-
vided some support to the Mexican Sorting Center,
partlially with our funds, and partially with UNESCO funds.
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AID'S ACTIVITIES IN MARINE SCIENCE

W, LITTLEWOOD

AID, the Agency for International Development, 1is
an agency with declining resources. The Congress seems
to have less and less lnterest in assisting developing
countries, and you may have noted an article in the
March 22, Washington Post, entitled "AID Battle Reopens
in Congress.”™ 1'11 just quote one short paragraph:

"At stake is an American commitment to
provide $1.5 billion over four years
. for the International Development
Association of the World Bank, the
main source of loans for the poorest
nations."

AID has lost 28% of its direct hire personnel in
the last three and a half years; 1ts financial resources,
which flow from the Congress, have declined similarly.
There 1s no sign of any upturn, and therefore, as you
might expect, the agency's focus has turned toward saving
those programs which are more or less half finished. It
1s difficult to elicit interest in starting new programs
in such a cllmate.

AID has, consequently, had to narrow its priorities
in this declining situation of fewer people and funds to
work with. The Congress has concurred with our current
priorities. We are more or less locked into them.

230



These priorities that AID has now, and which will
contlnue over the next few years, I'm sure, are food,
that 1s, feeding the developlng countries; health, in-
cluding nutrition; family planning; and education--by
education I mean education at the lower levels, literacy
for example, or utilizilng innovative educational methods.

In addition, there is a smaller program permitted
for some other selected activities, My office«- the
Office of Sclence and Technology--is involved in these,
and we're also having our own difficulties with budget
and personnel cuts, I assure you. We include in our pro-
gram science policy development; natural resource devel-
opment, and under this natural resource category we keep
at least a finger in the field of oceanography; public
works technology, such as housing and communication;
small scale industry development; and environmental
quality improvement.

There 1s also some activity in the Agency on the
tople of disaster relief.

One should also remember that AID contributes to
many international organizations, like the UNDP and the
OAS. We don't have much to say about how these funds
are utilized. They are generally included in AID's total
funds flowing from the Congress, go on to the Department
of State, and then finally to the international organiza-
tions,

In the past, when our financial and other resources
were a little better off, we had more activities in
marine sclence than we have now, on the horizon.

I'1l brlefly describe some of these activities, and if
anybody 1s interested in more detail on any particular
ltem, they can see me after this session, and I'1l be
happy to provide a summary page on the activity.

Let me run through some of the things we have been

doing. In 1971 AID gave a speclal one-time, $450,000,
grant to the Organization of American States for the pur-
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chase of oceanographlc instrumentatlion requested by marine
institutions in Colombia, Mexico, Venezuela and Argentina.
We and the OAS agreed on several condlitlons for that grant.
We asked that NOAA's National Oceancgraphic Instrumentation
Center (NOIC) be employed to asaist these Latin American
institutions in finding the best lnstruments for the vari-
ous oceanographic jobs they wanted to do. NOIC should also
make sure that the instruments were callbrated, and that
the people who were going to operate these instruments were
trained in their operation and malntenance. This program
has been completed, and I think it has proved quite
successful.

I believe that Lou Brown has menticned the recent
program, "Training in Acquisition, Processing, and Utili~
zation of Oceanographic Data." This was a program run by
the National Oceanographic Data Center (NODC), in colla-
boration wlth UNESCO and the I0OC staff at UNESCO, but with
the entire funding for the program, both to UNESCCO and
NODC, deriving from AID. The program conslsted of conse-
cutive sessions of about five months each of training,
primarily in the processing of oceanographic data. The
first three sessions were sponsored by AID as demonstration
and experimental sessions, and included the training of
twenty-three students from sixteen developing countries,.
Many of those countries have already started to establish
their own oceanographliec data centers. I think Lou Brown
mentioned that a fourth session last autumn was sponsored
by IDCE funds, and personalily I am hoping that NOAA will
ask IDOE again for money for a fifth session next autumn.

It's interesting to note that at one of the recent
I0C working group sessions, a Russian delegate after hear-
ing some laudatory remarks about this data processing
program, sald that the Soviet Union would 1like to establilsh
a similar program in 1974 or 1975. From our viewpoint, we
have no objection to thelr doing this. We only hcope, as
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I mentloned, that there wlll be one more U.S. sponsored
sesslon to fill in the interim, as I suspect the Soviet
bureaucracy will not move by 1974.

Some of you may know of AID's earller trials and
fribulations with "FPC", fish protein concentrate. It
has left a somewhat bad taste in the mouth of the AID
bureaucracy, even though FPC is supposed to be tasteless.
But I don't think therets time to go into this history.
There is a remnant FPC program in Chile, however, and
some FPC activity has been transferred to UNIDO, with some
work in Morocco. But essentially the FPC experiment was
a failure from AID's viewpoint.

AID has contributed to a U.S. Geological Survey
tectonic mapping program in East Asia, centered around
Indonesia. AID has also contributed in past years to
Dr. K.O. Emery's services to the CCOP, the "Coordinating
Committee for Offshore Prospecting," of ECAFE, the Eco-
nomic Committee for Asia and the Far East, a regional
United Nations organization. The CCOP 1s now under UNDP
(United Nations Development Program) funding. I under-~
stand the CCOP program has been going very well, and K.Q.
Emery's contributions were the key to its success.

ATD has contributed $200,000 to the establishment
of the Southeast Asian Fisheries Development Center,
located near Bangkok. "SEAFDEC" is the acronym. The
organization 1s essentlally designed to train fisheries
boat captains and engineers. A related research center
is located in Singapore.

Under a contract with the National Academy of Seci-
ences, AID finances S&T workshops in various developing
countries on many different topics, depending upon what
1s desired by the developing country. Several of these
workshops have been In the marine area. There has been
one in Chile, one 1n the Philippines, and one in Taiwan,
all focused wholly or partly on oceanography.
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AID has a "particlpant training" program for people
from developing countries. The developing country, act-
ing through the local AID mission, asks for the training
elther short, medium, or long-term. Such training may be
on almost any subJect, meaning that a certain percentage,
about one percent, falls in the fisheries area. About
forty people a year on the average get marine fisheries
training in the United States under AID sponsorship. It
is difficult to enlarge this program, because as I said,
it depends on the interests of the developing country
which must request the specific training in the United
States.

AID also has a program utilizing the personnel of
the National Marine Fisheriles Service of NOAA as short-
term experts to assist developing countries. This program
has been particularly useful in Viet Nam and Korea.

AID has a program of institutional grants to
American institutions, spoken of as "211(d)" grants
["211(d)" 1s the section of the Foreign Assistance Act
that authorizes such grants]. Their purpose 1is to
strengthen a U.S, Institution's capabilities so that it
might become a world center of excellence, particularly
oriented toward the needs of developing countries.

I think T can give an illustration of the 211(d)
grant concept. Auburn University has for many years been
working on the raising of catfish in the State of Alabama.
Thls has benefited the people of the State of Alabama, and
therefore state funds are used to support the program. So
Auburn has developed into a local center of excellence in
this particular field of fish farming, or Yaquaculture™:
other states in the area have drawn upon its expertise.
AID then gave Auburn a 211(d) grant so that it might
expand 1t capabilities to be useful also to developing
countries, by exchanges of people, by learning about
aquaculture and 1ts problems and potentials in developing
countries, by being able to provide expertise, by build-
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ing up 1ts specialized library and expanding its
research program, that is, including research on non-
U.8. troplcal fish like tilapia or milk fish.

Auburn's work 1s really about 99% freshwater agua-
culture. Technically, 1ts expertise 1s useful in salt
water aguaculture, too. But rather than speak further
about Auburn as an illustration of the 211(d) concept,
I'd rather report on the oceanographic 211(d) program
at the Unilversity of Rhode Island.

In 1969, AID gave a five-year 211(d) grant to the
University of Rhode Island, and there are good possiblli-
ties in 1974 of a three-year extension. The grant was to
agssist the university in developing a program of training
and education for both developing and developed country
students to learn such subjects as development and marilne
resource economics, marine bilology, oceanography, ocean
engineering, fisherman tralning, fishing gear research,
marine food technology, and marine resource extension
work. This AID grant has been the back-bone of the
development of the University's International Center
for Marine Resource Development.

AID several years ago sponsored an environmental
study by the Smithsonian Institution, and this project
included a study of the Indoneslan coastal areas,
particularly the environmental effects of oil production
from the offshore areas of Indonesla.

I think Lou Brown, mentioned the "SEED" travel
grant program at NSF--Scientists and Englneers in
Economlc Development. (We sure live in a world of
acronyms!) SEED has included several people working in
oceanography. In the last couple of years there has
been one oceanographic SEED grantee to Ecuador, one to
Indonesla and one to Chile. All funds for this program
are provided by AID.
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We also try to do some other activities which
essentially requlre time, not funds (usuzally my time,
which must be spllt among many other duties). I can re-
port two successes 1n recent years in this area. One 1is
successful encouragement to NOIC to establish an inter-
national component in the NOIC program. The U.S.
Government was able to announce to the IOC last spring
that NOIC was prepared to give without charge advice on
oceanographic instrumentation to any country that desired
it, and that NOIC could algo perform calibration testing
and training services on a cost-reimbursable basis

The other success was 1n encouraging the Navy
Department to transfer some mechanical bathythermographs,
for which they had little use, to the NOIC, and the NOIC
in turn to make them available to needy developing
country marine institutions, as well as to American in-
stitutions. . Acting through the IOC, we promised at least
1060 bathythermographs to developing countries. We then
asked the IOC to make a survey of which developlng coun-
tries needed them, and for what purpose. I have learned
Just recently that the survey responses totaled requests
for 265 BT's NOIC appears to be able to provide the
additional. 165 mechanical bathythermographs to fulfill
all requests.

. Now, lookilng toward the future, I hoep, I indlcated
at the beginning of this report that things are not very
promising from an AID outlook. Under our AID guldelines
to concentrate on food, health, education, and family
planning, you can see. that there isn't too much rationale
from a parochial viewpoilnt for making a good case for
oceanographic projects. The one area where we can
perhaps do something more is the area of aquaculture, but
thls really means primarily freshwater aquaculture. An-
other recent focus that the Congress has given to us is
that more attention be given to the rural farmer, the
poorest of the poor, in the developing countriles. (The
rural -farmer, by the way, represents 60 to 80 percent of
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the populations of most developing.countries.). Again,
it is difficult to relate marine sclence to the problems
of the rural farmer.

Meanwhile, we've had some good "oceanographlc assls-
tance" ldeas, but we really don't know how we can imple-
ment them glven our recent prilorities and our general
shortage of funds. We've thought of suggesting and assist-
ing the establishment of a regional marine resource and
oceanographlec training center somewhere in Latin America
elther as a centralized or decentralized institutlon.
Something that appeals to me after monltoring the success-
ful experience of NOIC working with the OAS 1in the area
of improved oceanographic instrumentation, is the concept
of establishing regional, "minil-NOIC's"™ in the developing
countriles. In many cases, instruments given to or pur-
chased by developing countries end up being mlsused or
out of order because the manuals are in English, or they
don't know how to callbrate them, leading to lncorrect
data, or in a few months the instrument doesn't work at
all because it wasn't malntalned or used properly.

I'm sorry to close on such a pessimistlic note, but
that's the way it is. I assure you that as far as my in-
dividual actions are concerned, I will look, for all
opportunities within the agency to promote something in
the marine science area. As far as I know, I'm the only
oceanographer, albelt now a "paper oceanographer", in AID,
but I do try to keep current with what 1s going on in
marine science and to participate in governmental
and in international oceanographic activities, as well as
I can.
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THE BOLOGNA WORKSHOP ON MARINE SCIENCE

H.B. STEWART, JR.

In October of 1973, the Johns Hopkins School for
Advanced International Studies with support from the
Office of External Research of the Department of State
sponsored a five-day Marine Sclence Workshop at The
Johns Hopkins Center in Bologna, Italy. There, repre-
sentatives from some twenty-two different nations met to
exchange 1deas on the needs and techniques for providing
assistance 1n marine sclence to those countries that
desire 1t.

The formal report, avallable from the Johns Hopkins
School of Advanced Internatlional Studies here in Washing-
ton, lists some sixteen recommendations growing out of this
workshop, and I would refer you to them. To those of you
who have attended international conferences and tried to
arrive at formal wordings that all members of an inter-
national drafting committee can agree to, the problems
we encountered in preparing these recommendatlons are
all too famillar. They are good recommendations,
‘however, and hopefully they will be picked up both by
developed and developing countries as well as by the
several International and regional bodies concerned with
assistance in marine science.

Today, however, I would like to give you my per-
sonal 1deas on the results of the Bologna Workshop. My
own conclusions stem from sitting in on all the plenary
sessions, participating in some of the smaller concurrent
discussion groups, and long luncheons and evening dis-
cussions with Asians, Africans, and Latin Americans.
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Not everycne concurred in these ideas, but they seemed
to reflect a general consensus of the majorlty of
participants:

1.

The development of a viable national marine science
capability is not accomplished instantaneously. It
is a long, slow process, but it can be considerably
speeded up by capltalizing on the experience and
capability of nations which have been involved 1n
marine science longer and have advanced farther

down the road toward an independence 1n their ability
to deal effectively with the ocean and its resources.
"The Lord helps those who help themselves" 1s the

way one speaker expressed the idea that a nation can
not sit back and wait for an outsider to solve its
marine science problems. Each nation must initiate
its own efforts, establish national goals and
priorities, hopefully obtain a national commitment

tc learning about 1ts ocean and the resources it
contains, and be willing as a nation to commit a
portion of its own manpower and funding to this
effort. ,

The marine scilence and technology needs of each
coastal nation wanting to move ahead in this fleld
must be carefully studied, evaluated, and documented.
The international agencies may be the best means for
accomplishing this, but the present marine scientists
of the country must be involved in the elaboration

of these natlonal needs. Future requests for
agslstance must be relevant to meeting those national
heeds.

The universities in each nation, as the traditional
fountalnhead of knowledge, must be heavily involved
in the national marine science program, for the role
of the university 1s not only the imparting of knowl:
edge but, in fact, the generation of new knowledge.
Marine science also provides an intellectual stimulus
and challenge that if properly met can provide the
intellectual outlet that man as a reasoning being
demands. .
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Although Intellectual stimulation is an admirable
national goal, for many countries it ranks on the
1ist of national priorities well below those of
adequate animal protein for a growing population,
optimum of marine resources, and improvement of the
national economic base and gross national product.
The development of a sound scientific basis for meet-
ing these needs must rest in the universitles, and

it 1s essentlal that they be a viable element of any
national program in marine science.

The development of a marine science capability and
the increase in the effective recovery of a nation's
marline resources must go hand in hand, must proceed
cooperatively together. Thils was not a unanimously
agreed upon concept by any means. Those who disagreed
felt "glve us the fish and the oll, and we will worry
about the sclence later." The general feeling, how-
ever, and examples were clted, was that any project
Involving off-shore resources-~be they living or
non-living--involved the accumulation of data that
could contribute to the overall understanding of the
systems and regimes that impact the resource. De-
veloping understanding 1s the business of research,
so the two are natural allies and should proceed
together--resource development and management and
research.

Numerous programs in the past between developed and
developlng countries as well as programs of inter-
natlonal agencles carried out in developing countries
have, upon their termination, left nothing behind.
There was a complete consensus that local marine
sclentists and techniclans must be heavily involved
in any assistance program to the extent that they can
carry on work when the formal project is completed.
No global solutions are possible, but rather each
nation must be considered as a separate case with
unique natlonal needs, present capabilities, degree
of national commitment, abundance of off-shore re-
sources, and desire for assistance. These must all
be considered in any plan for assistance.
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10.

11.

12.

13.

14,

Cooperation nationally among the universlty research-
ers in marine science and the non-unlversity groups
involved in oceanic affairs (navy, industry, fisheries
agency, geologlcal survey, weather bureau, forelgn
office, etc.) is essential i1f a firm basis for the
recelpt of bilateral or UN agency assistance is to be
developed.

Means must be found for generating a marine enthusiasm
among the students who are attracted to sclence and
technology as thelr 1life work. Vislting lectures and
berths on visiting research ships can contribute to
this kindling of an oceanlc lnterest.

National mechanisms must be developed whereby the
leading marine scientists have a meaningful contribu-
tion to the formulation of national pollicles affect-
ing the ocean and marine resources.

The maJor marine science need of developlng countries
appears to be the development of an adequate critical
mass of manpower adequately educated and trained in
techneology to provide the base for 1lntellligent
resource management and recovery.

Although fisheries received the major attentlon among
the possible recoverable marine resources, it was
pointed out repeatedly that there are other reasons
for nations to learn about the sea. These include
mineral resources {(oll, gas, sand and gravel, the
minerals in manganese nodules, phosphorite, and dis-
solved minerals), the disposal of man's wastes (radio-
actlve and others), weather forecasting, commerce,
national defense, recreation, and providing an outlet
for man's innate curiosity about the seas around him.
The results of an experiment of study offshore by any
nation must be integrated into the local framework.
This entaills the providing of results in the form of
data and/or publlshed results as well as specimens for
the local reference collectlon.
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15.

16.

17.

18.

19.

20.

21.

22,

In general, asslstance 1s more welcome from UN agencies
than from bllateral arrangements, because the receiving
nation is part of the agency itself, and the level of
trust is higher than for bilateral arrangements in
which there may be some degree of mistrust of the
motives of the more developed country. However, bi-
lateral arrangements are often preferable where there
are social and political ties or where a particular
and perhaps unique capability is desired.
Sophisticated and expensive equipment should be shared
on a regional basis with the most advanced nation
acting as the overseer.

Developing countries should be accorded the chance
and provided wilth the-ability to make their own
decisions.

Developing countries do not need to start out with
the sophlsticated equipment in use in the more de-~
veloped countries. If the degree of accuracy of a
measurement 1s known, the degree of preclsion is less
important,

Data per se are useful only as they contribute--
through sclentlflc endeavor--to knowledge. This
relnforces the need for good unlversity departments

in marine science.

High priority should be accorded to the development
of human resources, and this should probably be the
first rather than nearly the last of this series of
ltems on which there appeared to be general agreement.
Visiting "experts" must be carefully selected. Even
though a developing country can beneflt from even a
visit of short duration, 1t is desirable to have

these experts remain in the country for two to three
years 1f maxlmum benefits are to be realized.

For the more developed countrles that have some
expertise, 1t 1s often more desilirable to develop
cooperative bllateral arrangements whereby they can
carry out Jolnt projJects to the materlal benefit of
both nations.

242



The twenty-two concepts are ones that either were
generally agreed upon in the full meetings or in the
working groups or in smaller luncheon groups. During the
smaller working group sessions, there were some interest-
ing ideas that surfaced; and even though they were not
all brought up for general discussion I have selected
four of these to be noted in a summary such as this one.

1. We appear to be concentrating heavily on the methods
and techniques of obtalning assistance from the
larger developed countrles and UN agencies when 1n
fact we can do a good deal to help ourselves on a
regional baslis. No two countries have developed thelr
marlne sclence capabilities 1n exactly the same manner
and to the same degree. So each nation 1n a region
should identify 1its own strongest areas in marine
science and those of its nelghbors and mutually arrange
the exchanges or other mechanisms to insure the max-
Imum effective transfer of these capabilities among
the region. For example, Chile and Peru need not go
to the United States for help 1n developling a
selsmology program when Colombia has a well developed
effort in this field and in addition is more famlliar
with the South American area and has no language
barriers.

2. Mutual assistance projects on an institute-to~institute
basis developed through personal scientlist-to-sclentist
contacts can be particularly useful and have the added
advantage of avoiding the delays and constraints often
associated wilth the usual negotiations between govern-
ments or with the internatlonal agencies.

3. If any of the developing countries finds itself in the
almost envliable position of having over-produced
marine scientists--~that is, having more new Ph.D's
than 1ts own marine sclence community can absorb--
every effort should be made to see that funding is
provided so that these recent graduates can work for
an extended period in the developing countries,
Probably a U.N. agency such as UNESCO should act as
the manager for any such program to insure that
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national needs are matched to available personnel and
to avoid the mistrust or feeling that ulterior motives
are involved on the part of the assisting nation. Use
of this possible manpower source through bilateral
arrangements, however, should not be ruled out.

4, Senior scientists in other countries who are wllling
to assist foreign graduate students should be
identified and put in correspondence with students
working in their field of speciallizatlon. This would
augment local university capabillties and would up-
grade the research and thesis levels of graduate
students through the providing of guldance by a re-
cognized authority in the fleld, the providing of
reprints and literature references, and the assurance
that the research is scientiflcally meaningful,.
Particularly attractive is the fact that little or no
funding is required.

In concluslon, we in the United States too often
exhiblt the marine science big-brother syndrome. We tend
to feel we know what 1s best for the other country. It
is for this reason that I feel it was extremely worthwhille
to spend those few days in Bologna finding out what the
potential recipients felt that they needed--and we did.

T commend the Bologna Report to you and would urge that
you keep its recommendations in mind in your own planning
for assistance to other countries in the fleld of marine
science,
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CRITERIA FOR SUCCESSFUL IMPLEMENTATION OF TECHNICAL
ASSISTANCE IN THE MARINE SCIENCES

H.T., FRANSSEN

On various occaslons and at various international
forums, developing countries have expressed great interest
in technical assistance in the marine and other sciences,
in order to bridge the gap between the technological "haves"
and "haves nots", and to improve the rational exploitation
and management of coastal resources.

While the discrepancy between the science capabili-
ties of the developed maritime powers and the developing
countries 1s vast (see table 1), actual bllateral and
multilateral ald (except for fisheries surveys) has been
very small. Of all developed maritime nations only the
United States has pledged technical assistance in the
marine sciences at a meeting of the Preparatory Conference
on the Law of the Sea in Geneva, on August 11, 1972. Its
potentlal success wlll depend on Congressional action and
on the outcome of the ocean science debate at the U.N.
Conference on the Law of the Sea, which is scheduled to
begin in Caracas, Venezuela, in June of this year.

-

Donor and aid-recelving nations allke are aware of
the discrepancles in marine science capabilities, but few
if any studies have been made to examine the needs and
priorities of developing coastal states in relation to
their actual and potential resources. The wealthy nations
can afford to allocate sizeable resources on "science for
the sake of science" programs. Developing countries on the
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other hand have to consider short-term and medlum-term
economic and socilal spin-off, because of serious short-
ages of skilled manpower and capltal.

Tables 2, 3 and U provide data on the comparative
strengths and weaknesses in the marine sciences in more
than seventy developing coastal states of Africa, Asia,
and Latin America. Comparing committed resources of
developing countries with those of even the smaller
maritime powers reveals that the former are far behind 1in
terms of available scientific personnel, technicians,
research and development funds (R&D), research vessels,
etc. Unfortunately available data are four to seven years
old, but although actual capabllities will probably have
improved somewhat, it is unlikely that the gap between the
sclentifically and technologically developed and develop-
ing nations has narrowed during the last few years.

" Within the group of developing nations, Africa, and
particularly Africa south of the Sahara, 1s least endowed
with marine science facilities. Moreover, a recent OECD
study showed that almost 70 percent of all seientists in
thils part of the world are expatriates from France,
Britain and a few other western countries. 0ddly enough,
in spite of Africa's .growing needs in the marine selences,
the continent has receilved much less aid than Latin
America and Asia. Almost all developing countries are
weak in ocean scilence, but most have at least a minor
strength in fisheries research and/or marine blology.
Physical and chemical oceanography have received less
attention, and very few have any facilities to conduct
marine geological and geophysical research. The uneven
development is in part related to the colonial past,
when administrators frequently established fisheries
survey stations as part of thelr general resources devel-
opment programs. Only much later, when major fisheries
programs were developed, did the need for physical and.
chemlcal oceanography arise. During the colonial era,
thls research was usually conducted by sclentist from the
mother countries in thelr own home laboratories. Marine
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G&G studies of the continental shelf, of great impor-
tance to indicate petroleum potential, involve large
capltal investments and very sophlsticated technliques.
Today, even few developed countries can boast to have
a major capabllity in this area.

Comparing R&D expendlitures in the marine sclences
also reveals a significant gap between the scientific
"haves" and "have nots". The seriousness of this gap be-
comes evident when comparing actual R&D outlays with the
cost of developing the smallest possible "eritical mass"
of four sclentists equipped with the most esgentlal
facilities, occaslonally borrowlng ghip-time from the navy
or other agencles. According to a 1965 study undertaken
by Dr. Brodle of the New 7ealand Institute of Oceanography
for the Intergovernmental Oceanographic Commission of
UNESCO, such a team of four scientists would cost at
least $100,000 (1965 U.S. dollars) annually. About one-
half of the countries listed in tables 2-4, spent less
than thls amount on ocean research in 1967. It should
be noted that a critical mass of four scientists is the
smallest possible size for a credible program in ocean-
ographic research. Countries desiring to build up a
a significant institutlon of marine science, with cap-
abilities in all subfields, will need significantly more
money and personnel. Larger institutions may need their
own research vessels (1t costs at least $500,000 annually
to operate a vessel for coastal research in the U.S.),
additional sophisticated equipment, funds %o invite
foreign experts and to send graduate and post~doctoral
candidates to institutions abroad, .and so forth.

Prior to committing scarce manpower and capltal
for the establishment of a marine science institute,
countries need to examine prioritles and opportunity costs.
4 first step in this direction would be to assess actual
ocean activities (filshing, raw material development, ete.)
and, with the asslstance of outside expertise (bilateral or
U.N.), survey potential ocean resources of the continental
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shelf and of the superjacent waters out to at least 200
nautical miles. This would include all area of ocean
space llkely to become subject to national. jurisdiction
upon conclusion of the pending Law of the Sea Conferernce.

Tables 5-7 are an attempt to measure ongoing activi-
tles in the coastal waters of over seventy developing
nations. To complete the resources survey, one could in-
clude tourism, production of sand, gravel, and placer de-
posits, and competitive land use of coastal wetlands.

Few hard dara on oil and gas potential in these countries
are available, but ongoing exploratory efforts and geo-~
loglcal studies do provide some useful information.
Annual maximum sustainable yield of coastal fisheries are
usually -not available on a country-by-country basis, but
excellent regional studies have been made by .the FAO.
Aquaculture and mariculture potential in other areas than
Asla are known to be significant, but there are few data
on Africa and Latin America. - ' ‘

While in-depth studies of coastal resources of
countries interested in building up a domestic marine
sclence capability are essential, existing data already
supply us wilth important information on a regional basis.

On the basis of available data we can draw some ten-
tative conclusions.. For example, studies indicate that
the overall maxlimum sustainable yield of all fisheries in
the Medlterranean i1s less than one million metric tons.
While the varilous specles caught all warrant careful
studles, 1t does not seem necessary to establish fish-
erles and marine blology institutions in each one of
the fifteen surrounding states. Instead, a few special-
ized regional centers of excellence could combine the
resources of the region. Similar efforts to esta-
blish regional institutlions in the Mediterranean could
be made for geology and geophysics, physical and
chemlcal oceanography. The common thread of eco-

248



catastrophe in a reglon as depéendent on a 'thealthy' sea
as the Mediterranean could perhaps overcome the natural
tendency to go-it-alone.

Another example of an area where research overlap
should be minimized 1s the Caribbean sea. Fisheries re-
sources in the area are too limited to warrant the esta-
blishment of more than one or two research institutions.
According to Dr. K.O. Emery of the Woods Hole Oceano-
graphic Institution, thé potentlal for oil and gas in the
Caribbean (except for Trinidad & Tobago, Cuba,and Vene-
zuela) is very small. Emery has proposed to conduct a
survey of the entire area, in cooperation wlth sclentists
from the Caribbean nations. The survey would eliminate
very poor prospects from further studles, and could lead to
substantial savings for those governments that otherwlise
might have invested in an indigenous marine G&G capabllity.
On the other hand, tourism is among the most important
sources of income of the islands. Hence, research re-
lated to marine pollution, beach erosion, competitive
land use, etc., might turn out to be of great value to
the reglon. The Caribbean natlons are aware of their
limitations in terms of skilled manpower and R&D funds,
and efforts to establish a reglonal research institution
were made during and following the Santo Domlngo con-
ference of 1972. Disputes over the location of the in-
stitute slowed down progress towards the establishment
of the institute. At some polint, 1t was suggested to
consider a roving institution, moving from island to
island.

Optimum use of scarce resources calls for reglonal
centers of excellence, particularly for smaller countries.
Unfortunately, experiences with reglonal efforts in areas
other than the marine sciences, suggest that great
difficulties must be overcome in order to expect success.
Only regional institutions conducting "pure research",

i.e. research conducted without practical applications in
mind, have been successful, while regional efforts with a
potential economic spin-off have a long history of fallures.
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In Europe, the only big regilonal research organiza-
tion that has met with conslderable success is CERN, an
organizatlon of European states engaged in nuclear re-
search., The research in particle acceleration involved
investments of hundreds of million dollars, wilth little
expectation of economic spin-off.

Most other European cooperative research ventures
have either falled or resulted in only marginal successes.
The European space program, Furatom, the proposed high
power data processing system, and other multilateral
efforts with potential economic spin-off falled to meet
expectations due to economic nationalism. Each partici-
pant insists on a juste retour, l.e. whenever a country
pays in a certain amount of money, it demands purchases
from the organlzation for an equal amount. As thls was
frequently impcssible because of the different industrial
infrastructures, nations pulled out of the organlization
or obstructed its efforts.

Hence, past experiences 1in regional cooperative
sclence efforts suggest that research leading to practl-
cal applications 1s most difficult to coordinate and most
likely to fall. As developlng countrles are primarily
interested 1n applied research, successful development
of regional marine science Institutlons of the kind they
want, is not likely to succeed.

Removing Bottlenecks

Not -all developlng countries are equally poorly
endoved with marine sclence capabllitles. While some
conduct virtually no ocean research at all, others, like
India, have developed a viable research organization’,
However, several bottlenecks stand in the way of further
progress. Indla needs better training centers for
marine techniclans, more sophlisticated laboratory equip-
ment, forelgn exchange to send scientlsts to conferences
abroad and to educate graduate students abrozd 1in
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speclalized fields. These and other bottlenecks could
be removed by providing assistance. Some countriles are
well developed in some areas of oceanography, but are
st£11l underdeveloped in other flelds. Other countries
may need research vessels or foreign experts. Removing
bottlenecks in countries with existing capabilitles will
improve overall research efforts significantly with
proportionately little inputs.

Science, Development, and Time-lags

There are some parallels between economlc and
scientific development. Economic development takes place
in several stages, gradually moving from the "take-off"
stage towards the final stage of self-sustalned economic
growth. Development of indigenous scientific and tech-
nological capabllities also follow several stages; from
total dependence on foreign sclence and technology, to
the development of an indigenous research capabillty,
capable of making considerable contrlibutions to exlsting
knowledge and helping to solve the country's most press-
ing needs. To move from total dependence (much of Africa
today) to the final stage, will take a few generations.
While there are no short cuts as such, internal and
external stimull, such as war, disease, discovery of
significant resources, but above all government commit~
ment, can accelerate the otherwise very slow process.
For example, in the fleld of oceanography, the Inter-
national Indian QOcean Expedition, organized by UNESCO
in the early sixties, did indeed accelerate the develop-
ment of Indla's oceanographlc capabllity.

Need for Indigenous Research

Many economists have argued that rather than
allocating scarce resources for the development of in-
digenous sclentific institutlons, developlng countriles
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should lnstead rely primarily on imported knowledge.
Aslde from the fact that countries need at least some
capability in the marine sciences and technology to
evaluate nations, there are sound reasons for estab-
lishing domestic or regional research institutlons.

In the first place, a great deal of research 1n
the advanced nations is directed towards saving im- -
ported materials and unskilled labor. In developing
countries, capltal is usually the scarcest factor;
labor and raw materlals are frequently relatively abun-
dant. Hence, capital-saving fechnology should be em-
phasized over labor-saving technology.

Aside from the need to acquire technical know-
how to exploit ocean resources, nations want to know
more about their offshore resources in order to im-
prove management of fisherles and raw materials. In
thelr efforts to gain economle independence, the de-
veloping nations consider it essential to control
thelr natural resources. Knowledge of resources 1is
consldered a resource by itself. It 1s regarded as
the first step in the direction of complete control
over resources and ultimate economic independence.

Moreover, they frequently suspect research efforts
by outsiders with an interest 1n the resources. For ex-
ample, Indonesia has concluded a number of joint ven-
tures in fisheries with Japan. The Indonesian govern-
ment has little knowledge about the maximum sustalnable
yield of the various specles in its internal waters. In
order to determine how much fish should be caught annual-
ly, Indonesia will need a marine science capabllity.
Because of Japan's poor record In forest development on
Kalilmantan, Indonesian officials are 1llkely to suspect
Japanese research efforts which might be geared towards
serving Japanese fishing industry. Scientists from other
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developed countries with little 1f any interest in these
fisherles, are not likely to spend many years of re-
search on essentlally local phenomena.

Finally, successful development of the sclentific
and technological potential of developing nations depends
on the interplay of the two forces. Scientific discover-
jes will reinforce technological capabllities, and vice
versa. To narrow the gap between the developed and de-
veloping coastal states in marine sclence and technology,
the latter need to acquire basic capabilitles in both.
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Table 1

Annual Expenditures for Marine Research,
Number of Scientists Employed, Number of
Research Vessels over 15 Meters.

: R&D Scientists Vessels
United States $. 438,000,000* 2,000 118
Canada 38,550,000 509 22
‘United Kingdom 25,000,000 650 - 28
France . 24,000,000 475 ‘18
U.S.S.R. 18,000,000 1,600 - 110
Japan 10,000,000 1,600 42
West Germany 8,000,000 300 17
Netherlands 3,780,000 95 8
Australia 2,300,000 85 8.
South Africa ) 2,100,000 78 12
Thailand 2,090,000 e 5
Norway 2,003,000 95 - .9
New Zealand 1,793,300 71 5
Portugal 1,330,000 ¥ . 10
Mexico 1,304,000 67 S
Venezuela ©1,060,000 v .
Sweden . 872,000 50 9
Monaco 816.000 © 50 o
Iceland 776,326 ) g i
Chile S T F 113 .,
China § e 81 .
Argentina e & 70 10
Peru P e 70 i
.Austria S el 45-65 .
Denmark N —— & 11
Poland - veannaa . 10
All other Asian Countries 788,300 48 15
All other African Countries 679,200 196 6
All other Latin American Countries 64 6
1,466,498

Source: United Nations, Ecosoc, Marine Science and Teﬁhnology:
Survey and Proposals,Report to the Secretary-General,New York 24,
1968,pp.35 and 36. )

* U.S?presearch expenditures include capital outlays for research
vessels. This accounts for the much higher figure.
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Table 2

Ocean Research Activities Research Exp.
Country Scientiats Phy.Che.B10.G&G.Fish, Vessels (1967, §$.US)
Algeria 13 X X
Cameroon 1l 20,400
Congo (Brazza) 8 1
Dahomey 4 x 20,400
Egypt 33 X X X X X 1l :
Ethiopia No research org.
Gabom No research org.
Gambia No research org.
Ivory Coast 12 X X X x 1 490,000
Ghana 5 X X X X 3 100,800
Guinea Insignificant
Kenva X
Liberia X
Libya No research org.
Malagasy Rep. 14 X X X X 1
Mauritania X
Mauritius 3 X X 3
Marocco 6 b4 X 1
Nigeria X X 3
Senegal X 1
Somalia X X X 2
Sierra Leomne 4 X X x X X 2 28,000
Sudan 1 X 1 28,700
Togo No research org.
Tunesia 7 X X 1 100,000
Tanzania X x 1
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Table 3

Ocean Research Activities Research Exp.
Country Scientists Phy.Che.Bio.G&G.Fish, Vessels (1967, $.US)
Argentina 70 X X X X X 11 285,700 Strong on bio.+phy.
Barbados 2 b 4 1
Bahamas X . Small US inst,
Brazil 137 X X x X X 12 Strong inbio. +f
Chile 113 X X X% X x 4 67,800
Colombia b 4 X 1
Cosgta Rica 1 x 1
Cuba 13 X X S 390,398
Dom. Republic 2
Ecuador 12 x X 1 200,000
El Salvador 2 x 1 :
Guatemala 2 .
Guyana Ne research org.
Haiti No research org.
Honduras 1
Jamaica 5 X 1
Mexico 67 X X X X 1 1,304,000
Nicaragua No research org.
Panama 6 x 1
Peru 70 X X X X X 2 499,600 Primarily Bio.
Trinidad&Tobago 1
Uruguay 11 X p 4 1 23,000
Venezuela 24 X E X 10 1,060,000
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Table &

Ocean Research Activities Research Exp.

Country Scientists Phy.Che.Bio.G&G.Fish. Vessels (1967, $.US)
Burma No research org.
Cambodia 1l X
China, Rep. of 19 X X X x 3 175,000
China, Peoples

Rep. 28 2
Cyprus 4 X 22,400
India lel X X X X X 19 Strongest in bio.r.
Indonesia 40 X x X 4 26,300
Iran 1
Israel 20 X X X X X 2
Korea, Rep. of 50 X X X X X 9 Strongest in bilo.r.
Kuwait No research org.
Lebanon 4 X x
Malaysia 5 b4 X 1 80,000
Pakistan 46 X b4 x 9
Philippines 36 x X 5 96,300
Thailand 26 X X X X X 11 2,090,000
Saudi Arabila 2 X 6,000
Singapore 6 X X X x 41,000
Sri Lanka 14 X x
Syria 1 X
Turkey 23 X 5
Vietnam, Rep of 30 X X X X x 2 134,000

Sources: F.A.0., doc. FRV/T93, Rome, 1969; F.A.0., doc. FR:FRC/68/WP-GEW,
Rome, 1970; F.A.0.,, International Directory of Marine Scientists,
Rome, 1970
United Nations, Ecosoc, doc. E/4487, New York, April 24, 1968,
annex V, pp. 1-8




Table 5

Country
Algeria
Cameroon
Congo, Rep. of
Dahomey
Egypt
Ethiopia
Gabon
Gambia
Ivory Coast
Guinea
Kenya
Liberia
Libya
Malagasy Rep.
Mali
Mauritania
Mauritius
Marocco
Nigeria
Senegal
Somalia
Sierra Leone
Sudan

Togo
Tunesia
Tanzania

Zaire

World Cateh Per
Country--1971 Imp/
ABCDEFG Exp.
x B
X I
x| I.
x I
x| I
x 1
x 1
x
X I
x|
X 1
x E
x I
x E
X
x| E
x I
x E
x 1
x B
x E
x X
x I
x 1
x E
x B
x 1
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Fish land- 01l and Gas
ings in US Aquac., Prod. Expl.
dollars {Ton} {Offshore}
7,397,000
7,338,000 x
x x
6,189,000 X
x x
x
696,000
14,723,000
4,248,000 122
6,116,000
5,156,090 x x
615 o=
18,691,000 x
' 127 x | x
48,345,000 x
4,316,000
1,060,000
12,993,000
15,702,000
1,406 x




Table &

Country
Argentina

Barbados
Bahamas
Brazil
Chile
Colombia
Costa Rica
Cuba

Dom. Republic
Ecuador

El Salvador
Guatemala
Guyana
Haitl
Honduras
Jamaica
Mexico
Nicaragua
Panama
Pexu

Trinidad &
Tobago

Uruguay

Venezuela

259

World Catch Per Fish land-
Country--1971 Imp/ ings in US
ABCDEFG Fxp. dollars
x I 20,208,000
X E 968,000
x E/T 3,543,000
I 98,195,000
(1969)
E 27,386,000
(1967)
I 20,541,000
(1967)
E 4,773,000
x E/I 28,830,000
(31967)
‘% I N.A.
E 10,103,000
E
E
13,354,000
x
X E
I
x 95,052,000
x E 9,629,000
h
E 187,210,000
6,830,000
(1968)
E 881,000
E 28,862,000

Aquac,

(Ton)

9,967

533,467

0il and Gas
Prod. Expl.
{Offshore}
x

X

x x
x

x X
x

3

X

x

x x

!

x X
x x




Table 7

Country

Burma
Cambodia
China, Rep. of

China, Peples
Rep.

India

Cyprus
Indenesia

Iran

Iraq

Israel

Korea, Rep. of
Kuwait

Lebanon
Malaysia
Pakistan
Philippines
Saudi Arabia
Singapore
Syris
Thailand
Turkey

U.A. Bmnirates
Vietnam, Rep. of

Yemen, Rep. of

World Cateh Per Pish land- 0il and Gas
Country--1971 Imp/ ings in US Aquac. Prod, Expl,
ABCDEFG Exp. dollars {Ton) {0ffshore)
x E 80,065,000 1,494 x
x B 43,985,000 5,000
(1968)
x E 208,758,000 68,945 x
x 2,240,000 x
x 341,900,000 483,800
% 1 1,543,000
{1967)
x E 144,403 x x
X E x x
x E
x I 15,010,000 10,220 X
x E 282,826,000 99,040 x
I x E x x
% I 4,107,000
x E 114,460,000 54,498 x
x E 238,299,000 37,540
x L I 650,835,000 97,073 x
.4 X x
x I 7,084,000 674
X I 2,419,000
x E 260,600,000 90,264 x
x E x
x %
x 1 122,238,000 16,500 x
: (1966) -
E
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Tables 5, 6, 7

A = 5,000,000 tons of fish or more

B = Between 1,000,000 and 5,000,000 tons
C = Between 500,000 and 1,000,000 tons

D = Between 100,000 and 500,000 tons

E = Between 50,000 and 100,000 tons

F = Between 5,000 and 50,000 tons

G = Between 1,000 and 5,000 tons

Imp/Exp.: I = net importer
E = net exporter
I/E = imports and exports almost equal

Figures include both marine and fresh water fisherles

Sources: F.A.0. Yearbook of Fisheries Statistics, Rome, 1972
F.A.0., FI:FMD/73/8-47, pp. 21 and 33.
John P, Albers, et ~al., Summary Petroleum and Selected
Statistics for 120 Countries, Including Offshore Area,
(Washington, D.C.: Government Printing Office, 1973).
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PLANNING OF THE BOLOGNA WORKSHOP

A, HOLLICK

I am part of a group of social scientists--speci-
fically a political secientist--and my relation to the
toplc today stems from my involvement in the management
of the Johns Hopkins University Marine Science Workshop
held at its Bologna Center. In addition, I have followed
the Law of the Sea negotlations for some years. And
thirdly, I have had some experience,. 1iving in Asia,
with the results of Technical Assistance and training--
in Sri Lanka in this case.

Harris Stewart has comprehensively and concisely
covered the substantlve results of the Marine Science
Worshop. All I can add is some information regarding the
way the Workshop was conducted. I should point out that
although thirty-one sclentists and ocean resource experts
from twenty-two countrles participated, the process preced-
ing the selection of those people was falrly comprehensive.
Final participants were chosen from a group of over 100.

We were assisted in the inltlal compllilation of names by
forelgn delegates working on Law of the Sea, by U.S.
officials, and by sclentists in this country and in
other countries. Then we had the awesome task of reduc-
ing the group 1n size, keeplng in mind the desirability
of an equal number of people from each region. We would
have more nearly succeeded on the regional balance had
the mlddle eastern war not broken out and restricted the
travel of some of our partlicipants from North Africa.
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When the group was selected, we requested each par-
ticipant to advise us in the preparation of the agenda.
As a result the Workshop was, from the initlal planning
the participants' workshop. The proposals for the agenda
were their proposals. We simply structured them. When
the Workshop began some participants feared there might
be a hidden agenda. It did not take long to firmly estab-
lish that that was not the case, that the agenda was up
to them. The Workshop participants worked together with
a highly cooperative attitude and drew up the recommenda-
tions themselves. The Report that resulted, and which
was described, represents,insofar as was feasible, the
views of scientists and ocean resource experts from de-
velopling countries.

Glven the diverslity of levels of development as
well as the number of developing countries, it 1is not
possible to ensure that the views of any single group
are representative of the developlng world as a whole.

To reiterate a couple of the recommendatlions of the
Bologna Workshop--firgt of all the participants stressed
that the initiative to build up a marine science capabll-
ity must arise in the host government. The polnt made on
the first evening of this conference that those countries
that have developed successfully and that have used tech-
nology successfully are those that have inltiated and
controlled the process themselves. It was never done from
the outside. The Bologna Workshop participants were ex-
perienced in the areas of marine sclence and technical
assistance. As such they were not interested in estab-
lishing further relatlonships of inequality.

Law of the Sea 1ssues were, by design, left out of

the open discussions. When LOS was raised by a sclentist
working in Yugoslavla, 1t was promptly ruled out.
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Real concerns about Law of the Sea were expressed
in private conversations, and I think that in a group
like this some of those concerns should be stressed. Sev-
eral of the participants indicated that they do not appre-
clate having work conducted off theilr own shores and hav-
ing no access to the results of that work nor participa-
tion 1n that work. While the major offenders were
generally ‘described as the Soviets and the Japanese, that
might have been an effort to be polite, and certalnly if
one pressed further 1t turned out that there were a
number of American institutions that were faulted on these
grounds,

As the last speaker this morning, I would like to
make a few general points beyond the Marine Sclence Work-—
shop with regard to the main issue areas that have come
up in the course of this conference: 1)} the marine sci-
ence technlcal assistance needs of developing countries;
2) the activities of private and public marine science in-
stitutions in the United States; and 3) the future diplo-~
matic resolution of Jurisdietional conflicts in the oceans
and the 1mpaect thls 1is goirng to have on the scientific
community. In tryling to make Just a few poilnts that bring
these three subjects together, I must ralse the fundamental
question that has gone sometimes unstated--the question of
why U.S. 1institutions should get involved in technical
assistance In the area of marine scilence.

One of the participants suggested that i1t might be
preferable for the oceanographer to do what he does best,
namely oceanography. Perhaps that sentiment reflects
differences in Ilnterests between the oceanographle institu-
tions 1n this country. Apparently the same differences
that exlst in the U.8. fishing industry exist in the U.S.
sclentlflc communlty. Some of you do not conduct research
off the shores of other countries and some of you do.
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What this poses in the way ‘of problems for those of you
who 'do not, I cannot say. -I suspect that. whether or not
-you do- research in distant waters, you do have a.lot: of
~ forelgn:students who are .studying oceanography -and 8.’
theproblems of training come. ' home to you :in one.way or
. -another regardless of- the. location of youmr workx_ Thus."
at “tosome sextent, the questionsroﬁ technical assistanceﬂf
are relevant to all: .- ; R etw:’ i .\-~

o ¥ The original question——why get involved 1n techni-
cal assistance? One answer. -given has been ‘the political
~ranswer-that it would presumably benefit some of:‘the: U.S.
neoceanographle:institutions;. namely, that we ‘hope fo buy
~zofffhe .coastal.states . so that they will not impgsera -
consent :regime on:scientific research within what. gseems
‘to be the trendiof the future--the 200-mile economic or
resource .zones. . That's putting it very bluntly. My own
reaction to that particular reason for engaging in
technical assistance 1s falrly similar to that.of John
Knauss. ‘He's been-following this. for a long:time, and
.he-expressed pessimism on:Monday night about.the possi—
bility of staving off what seems .to be the growlng re- -
strictions of all sorts in -economic . or resource zones.
I think the term "economic zone" 1s particularly
..8ignificant for the scientists, because 1t brings up
all.the :IsSues of what developing countries:expect to .-
-;do;with:those areas. It's obvious-to all-of you ‘that- the
. type 6f research that a Japanese fishing fleet conducts
-is iImmediately applicable to-what the fleet is doing
Soviet activities also have applications.. ‘'It's:a: ;
legitimate concern of the coastal state.that some.;;n_
activities not be conducted, while other activitiles that
are imore ‘acceptable be conducted wlth-beneflts that would
-accrue to the coastal state G b ;;,u” EERITEN

'f_ Now I suspect that -one . of the reasons that the
_consent.regime is ~a prnobable -outcome . (and-L'm not.ad-=

vocating it--I am just predicting it) 1s that the sclen-
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tists of developling countries, as well as the diplomats

of those countrles (and there are distinctions) don't

want to continue relations of inequality. They envision
themselves in a situation of control in expanded areas of
offshore Jurlisdiction of control. They can then say,
"Alright, we have something to give to you; namely, access.
You can give something to us; namely, assistance, partici-
pation, samples, sharing of data and Interpretation of
data." One of their goals in expanding Jurisdiction 1is
obviously the establishment of relationships of equality,
and this goes back to the types of efforts that you all

are making. Insofar as U.S. Institutions that are conduct-
ing research 1n cooperation with foreign countries are con-
cerned, the manner of behavior is all important. The re-
lationship of equality may be established in one way or
another and probably in a way that would be less accept-
able to the distant water marine oceanographer.

Given such a pesslmistic forecast for free marine
science research In the coastal waters of developlng .
nations, what would be the reasons for the United States
fo become seriously involved in any kind of technical
assistance and for academic lnstitutions to engage 1in
greater efforts in the realm of technical assistance?

The first 1s one that has been brought up: obvious-
ly it's good, 1t's humanitarian, and it benefits other
countries. That's the moral rationale, and it's certainly
a very real princlple, I feel, 1n the conduct of American
foreign relations. There's a high element of humanitar-
ianism in this country, for better or for worse, easily
subverted, but nonetheless there.

A posslble politlcal reason for technical assis-
tance would be that, even if a 200-mile zone with a con-
sent regime 1s established, the initiation now, and the
continuation of cooperative institutional and personal
links between U.3. institutions and foreign institutions
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wlll facilitate access to those zones. Cooperation and
the establishment of good falth in interactions with
forelgn scientists as well as governments 1s going to be
more beneficial than any situation of misunderstanding
and hostility, with all the difficulties that breeds.

By the way, I should make explicit something that
was impllcit in thils and previous comments I've made.
There is a genuine distinction between the scientists of
developing countries and their diplomats, as there 1s in
thils country. And that makes for all sorts of problems
In the establishment of legal princliples to govern
sclentific research. From what we could tell in Bologna,
there was not as much contact as one might have expected--~
perhaps it should not have been expected-~between the
sclentists of fhese developing countries and their
diplomats. So you're dealing in a universe of problems
of 1linking. In this country we happen to have a fairly
close relationship between the scientists who are
concerned with problems of marine research and the
officials who are engaged in formulating U.S. policy,
but that is not the case in most of the developing
countrles,

The third and final reason, and one that I would
hope would be appealling to those of you who are sclen-
fists or who engage 1n technical assistance, is simply
that cooperative research which includes technical
assistance will 1ncrease overall knowledge Iin the area
of the oceans. Many scilentists from developing countries
were trained in institutions of developed countries.
They are very able people. They have a high level of
competence, and 1f approached and dealt with on the
basis of equality--and that would Include additional
efforts at technlcal asslstance training for their
associates, providing them wlth ongoing documentatilon,
providing them with things that they need to contlnue
to be top-flight scientlists--there are benefits to be
gained from cooperatlive research with them.
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In concluding, I would like to say that, given the
responsibility of science and the sclentific community
for initiating the changes that we are seelng 1in the
ocean today, you have an even greater responsibility to
plan for the future. Whether you are engaged in distant
water research or coastal research, I think 1t would
behoove you to keep abreast of the legal and political
parameters that will be informing and guiding the conduct
of marine scilentific research in the future.
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WORLD BANK ON TECHNICAL ASSISTANCE

A, KAMARCK

As I was listening to the talks thils morning, I
became convinced of the fact that if I had any qualifi-
cation for being here, it was that I knew nothing at all
about the subject. :

As far as I know, we have only one certified
sclentist in the World Bank group, the sclentific ad-
visor, Mr. Weilss.

What I thought I might do 1s to try to present a
somewhat different perspective here--"perspective" beilng
defined as what you talk about when you don't know any-
thing about the central subject of the Conference--and
describe how the Bank Group is trylng to cope with a
somewhat simllar problem to that which you are dealing
with.

Over the years, one of the lessons that the Bank
has learned 1s that one of the bliggest obstacles to
economic development in the poor countries of the world
is the fact that nobody knew much about troplcal agri-
culture,  If you look at the world you see that the poor
countrles of the world are mostly in the tropics. The
problem of economic development is not a '"north-scuth'"
problem at all: a country in the south temperate zone
1s generally much better off than any country in the
troplies. It's a tropical-temperate confrontation not a
"north-south" confrontation.
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If one wonders why 1t took the Bank so long to dis-
cover that one of the big problems was the fact that no-
body knew much about tropical agriculture, the only ex-
cuse for the Bank is, 1f you read development economics,
you will discover that most development economists haven't
yet discovered the fact that there 1s anything different
about tropical agriculture from temperate agriculture.
There are books written about agriculture in the develop-
ing countrles that never even mention the fact that most
of the developing countriles are in the troplcs, and there-
fore have different problems than temperate agriculture.

At - any rate, we came to the conclusion that we need-
ed to know a lot more about troplcal agriculture, and
therefore research had to be encouraged.

We ran into the problem that Mr. Franssen mentioned
earlier; that is the problem of comparison between costs
and benefits. In the case of a National Research Instl-
tute, the costs are all natlonal but the beneflts are
usable by a large number of countries. The national bene-
fits, except in extremely rare cases, are not likely to be
so lmmediate and so large that 1t would be clearly in the
advantage of the country to fund the research by ltself.

Now this 1s exactly the point that the LDCs or less
developed countries made at the Bologna meeting when they
sald, you need regional cooperation. You need to have
someway of having all of the countries that are. golng to
beneflt from a piece of research pay part of the costs.
You have also heard from Mr. Franssen about the enormous
difficulties there are in organizing regional cooperation,
whether it's in the more developed countries or the lesser
developed countrles, and about all the fallures that have
come about in trying to organize 1it.

In tropical agricultural research it turned out that

there were at least two examples of successful internation-
al regearch, the institute that had been set-up by the
'y,
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Rockefeller Foundation in Mexlco to work largely on grains,
and the International Rice Research Institution financed
largely by Ford and Rockefeller, that was set-up in the
Philippines.

Based on these examples, the decision was made to
try to approach the whole field--the problems of agricul-
tural research in the tropics--on a somewhat similar basis,
What has been accomplished in this regard is one of the
least publiclzed accomplishments in the whole field of de-
velopment, whereas 1t 1s probably one of the most impor-
tant steps 1n helping the less developed countries over
the last 25 years.

After several years of negotiatlions the position 1is
as follows: there 1s a Technlcal Advisory Committee made
up of the best agricultural research people in the whole
world picked from the developing countries and the de-
veloped countries. .

The Technical Advisory Committee, wilth a secretar-
iat provided by FAO (Food and Agriculture Organization),
1s making a thorough study of what the needs and what the
prioritles are for research in agriculture in the tropics.

The Committee reports to what 1is called the Consul-
tative Group on International Agriculture Research. This
consultative group has been organized by the World Bank
Group with the help of FAQ and the U.N. Development Pro-
gram. The Secretariat and the Chairmanship are provided
by the World Bank.

The members of thls group, in addition to the in-
terested international organizations, are the principal
bilateral donor countries, and the principal foundations
in the world that are interested in helping finance re-
search, plus representatives from the developing countries.

271



This Consultative Group receives the recommendatlions
of the Technical Advisory Committee, as to what needs to
be done. For example, 1f there is a prlority need for re-
search in a particular aspect of agriculture which 1s
clearly separable from other types of research, the Group
then sets about organizing a new 1lnternational institute.
Now, in addition to the two instltutes that I mentloned,
there 1s an institute in Nigeria and one in Colombia on
different troplcal food products, one 1n India on semiarid
agriculture, an institute to be organized on arid-agricul-
ture somewhere In the Mlddle~East, an institute doing re-

search on potatoes in Peru, and one on livestock dliseases
in East Africa.

The Consultative Group, in addition to the responsi-
bility of organizing these new institutes, also takes on
the responsibility of providing a program of flnancing that
will make 1t possible for these institutes to carry out
research programs without having to worry from year to
year where the financing 1s going to come from.

The Consultative Group has only been operating now
for about three years, and during this period of time,
the amount of finanecing has gone up from something
around eleven million dollars to around thirty million
dollars a year. And its going to about fifty or sixty
million dollars in a few years.

In this fleld, consequently, for the first time

~ there is a systematlc international approach to ascertalin-
ing what needs to be done, to organizing the research in-
stitutes to do it, and to organizing the provision of
financing. TFor the first time, there 1s a solid founda-
tion for tropical agricultural research and a thought-out
strategy and directilon.

Now that it is agreed by experience that this

approach works, the international development community
is moving on to a new field., This initlally is a some-
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what smaller problem but also very important: there are
a number of countries in western Africa where one of the
principal problems in economic development is a disease
--river blindness.

The extreme case of this 1s Upper Volta. Upper
Volta has very little of anything in the way of resources.
It survives largely by the young men going down to the
coast and working on farms in the Ivory Coast and Ghana.
The main resource that 1t has that is worth anything is
the fertlle soils 1n the river valleys. Also, in the
river valleys there is a black fly, related to the black
fly in Maine that is such a nulsance in the early summer.
In Africa thils black fly, with the very apt name of
Slmulium Damnosum carries a worm, and when it bites )
people, the worm 1s transmitted from one person to an-
other. If one 1is bitten enough times, he 1s partially
or totally blinded.

The result of thls is that the river valleys are
largely uncultivated, and when people are forced by
hunger to cultivate them, a large number--hundreds of
thousands of people--have become partially or totally
blind.

Nothing can be done to secure a major improvement
of 1life in these countries until something is done about . -
this fly. Here again, there is the need of trying to
find answers. There has been a certain amount of research ~
done by WHO and particularly by some French government
financed research in the area. The U.S. AID started
pushing the Bank several years ago to take the lead to
get something started in this direction. With the
successful experience in organizing agricultural research,
a simllar approach is being tried on river blindness. A
consultative group has been organlzed by the World
Health Organization, the World Bank Group, and the prin-
cipal bllateral donors, the United States, France, and
a few others. A twenty-year program has finally been
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approved for research and control actlvities to cope with
the fly. Agaln, the pattern has been to block out the
problem, organize research and set up an international
organization that would ensure that the program would be
carried out,

Now I'm certainly not advocating that this is
necessarily the way to go about organlzing work in marine
sclence in the developing countries, particularly at the
present time. We have heard from Mr. Littlewood about
some of the problems that the economic aid agency in this
country 1s faeing. All econcmlc aid agencies in the
world are facing a problem that 1n the last twelve months
has become a crisls situation. As a result of the gquad-
rupling of oil prices, the developlng countries 1in many
cases are facing a real disaster. Over the next couple
of years, the developing countries even after using up
all the reserves they have and taking advantage of
every asset, are going to need something llke eight
to ten billion dollars additional to the ald that they
have been getting, Just to survive. So that at thls
point particularly all the energles are being devoted to
trylng to get through this particular crisis situation.
This also, of course, involves the food problem because
the price of fertilizer is affected by the price of oll.

The internaticnal development communlity also 1s
trying to keep working on longer term development progb-
lems other than those longer term problems that I have
mentioned, but at the present time 1t 1s difficult to
get any action on any new 1lnitiatives because of the
preoccupations of the present world crisis.
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WHERE SHOULD WE GO FROM HERE?

CHANDLER MORSE: As a result of the session, sponsored by
the Ocean Pollcy Committee of the Ocean Affairs Board, the
question, "Where should we go from here?" follows naturally.
What needs to be done? How can 1t be done? What can and
should the Ocean Affalrs Board do?

There are two ways to think of this: (1) What should
the world distribution of ocean science and technological
capabllities look like five or ten years from now?

(2) How should we get there? Both of these speak to the
global programmatic approach. Although certainly rele-
vant to "where" should we go from here, the "what", the
Ocean Affalrs Board or the Ocean Palicy Committee should
de with respect to moving in this general direction over
the next flve or ten years 1s more important. Providing
that we are moving in the right direction, what should
OAB d¢ over the next few months in order to take the
first step on this Journey of a thousand miles? 1In
short, I would like to focus, as far as possible, on the
courses of action to be taken.

To suggest a posslble focus for our attention, and
perhaps to make people disagree with me, let me suggest
that it seems to me, not a full-fledged member of the
club by any means, that three sets of interest have
emerged or been discussed here: (1) freedom for scilentific
research that would not be of particular interest to the
developing countries; (2) freedom for scientific research
that would probably be of Interest to developlng countries,
but 1s not accessible to them (that 1s, the perpetuators
of the research such as navy people, oll people, and
nodule people might not want them to have access to it);and
(3) interests on the part of sclentists who are genulnely
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concerned about providing technical asslstance. This
last-named group would probably not have any problems
with respect to freedom of sclentific research under a
consent reglme because their research interest would be
almost automatically taken care of under their technical
assistance programs.

Whether this third group willl become legal tender
by which freedom of scientific research can be bought by
either or both of the other groups, I do not know. I
am inclined to think, however, that the answer is not
to care. Namely, each of the first two groups should
take care of the problem in 1ts own way, and the group
that feels that if sufficient beneflits from technlical
asgistance can be aécrued to the nation as a whole or to
the law of the sea regime as a whole, we would expect 1t
to proceed along that line. From this perspective, the
question would not concern freedom of sclentific research
and the law of the sea reglme, per se, but what can we do,
what should we do in order to further, to expand technical
assistance and marine science and technology.

DOUGLAS CHAPMAN: - I think I am in agreement with your
points; that is, although this conference may have been
set in motion by the concern for freedom of research in
the oceans by the upcoming Law of the Sea Conference,
these two 1ssues should be detached. Freedom of research
is an lmportant issue; obviously of a greater lmportance
to some members of the group than to others. Those in-
volved in fisheries and related problems are not as like-
ly to be -concerned as those performing deep ocean research.
I think it is appropriate that we acknowledge the im-
portance the Department of State has attributed to thils
issue. I believe 1t was Mr. Weiss (World Bank) who in-
dicated that the United States 1s going to have to pay for
this in someway; however, I don't think that an indefinite
promise in mutual aid is a very satisfactory or sound

way of paying for 1t. In particular, I think this
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development must come not only from the United States but
from other countries as well. I am not sure mutual aid
to technical assistance may help. Furthermore, 1t is my
understanding that support from developed countries
important to executlng these and in furthering the Law
of the Sea Conference remains to come., This support may
prove different from that supporting the freedom of the
seas from scientlsts of other developed countries; this
kind of support has been discussed and some steps have
been taken, but not very many nor very successful ones.
Those sclentists in developed countries need to gain
access to their governments and thelr delegations to
apply pressure that 1s apparently needed if we are golng
to make any progress 1ln obtaining freedom of the seas.

Again, I accept and I think summarize your point
of view that the technical asslistance and ald programs
are valuable in themselves. These programs should be en-
dorsed. Some, for ilnstance, that we have been 1nvolved
in do provide mutual benefits., I think it 13 most 1m-
portant that the United States share its know-how with
the rest of the world, and I feel this could be done in
a variety of ways such as through individual approach
programs, some of which have been discussed, or the
international Food and Agriculture Organization, although
thelr programs have been criticized during this confer-
ence.

It is fairly clear that the exchange of information
is needed. How one elects to communicate needs to be
discussed.

An omnlpresent problem wlth all research is be-
ginning, 1.e., obtalning seed money. Of course, founda-
tions provide some, as do federal agencles. But 1s there
something more that could be done in this direction?
Could we recommend improved means of securing initlal
financing?

277



EDWARD MILES: As most of you know, I feel that the rela-
tionship between technical assistance in the marine sci-
ences and freedom of scientific research should be separ-
ated. Because I do not think it is possible tc derive
very much, if anything at all, from technical assistance
in the law of the sea negotiations. In short, I think we
are talking essentially about the possibility for long-
term effort in developing capabilities in marine sclence
around the world. Durldng the planning stages of this con-
ference, the intended value for some of us, including my-
self, was to broaden our scope of information on what was
belng done by U.S. institutions as well as by other coun-
tries. We did have a pretty good idea of what was being
done by UNESCO and FAO, but we needed to catalog this in-
formation in order to see what was being done by others
and to see what the effects might be., This is what I

want to try to do right now. Let me begin with the caveat
that my remarks are based on the informatlon presented
earlier in this conference, -

Let's assume three things. First, that the standard
deviation on the data, as presented by Dave Ross concern-
ing the extent of foreign involvement 1n U.S. marine sci-
ence institutions, is not that great. That's a failr
assumption, I think. From the total effort, with anywhere
from 3-8 percent foreign involvement, we have to subtract
the participation of scientists from developed countries.
In short, we are talking about one percent or less involve-
ment by developlng countries.

Second, let's assume that French, Danes, Norweglans,
British, and Japanese, for instance, handle involvement
with developing countries as we do. If thelr performance
and experience were very different from that of the United
States, we would know about it. Thus, programs would not
differ spectacularly from the United states programs.

This leads me to the third assumption. UNESCO and

FACO tend to measure their productivity--that is, the pro-
ductivity of thelr programs--on the basis of the number
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of people who participate in thelr training program (a
distorted measure in my opinion}. Instead, let's use
employment and process effects that come out of those
programs as measures. '

On the basis of these three assumptions, let me
suggest the following conclusions: The total effort is
both miniscule and fragmented; consequently, the effects
are not only very dispersed but we exert little control
over them, They are also superficiasl. Further, there
appear to be very few serious structural impacts. Since
I am most concerned with the transformaticon of the re-
gearch Infrastructure in these countries and the capaclty
to develop science pollicles, to make decislons on the
basis of how much investment to put 1n marine science as
opposed to agriculture, ete., none of these programs
stands up very well.

I was particularly intrigued by the attention glven
the Catholic University of Valparaiso (UCV);, however, one
would have to look a little more carefully at the case to
see whether the success reported has spilled over into the
larger Chilean governmental sector with respect to sclence
policy, or, as I expect, whether 1t is encapsulated within
a fairly narrow range. I'm also struck by the rather large
management cost that seem to be attached to these programs;
we seem to be generating Jobs for adminlstrators. I don't
think that's what we're after, but again, maybe I'm wrong.
Given the stringent measure of what impact these programs
have and/or can have on developing countries to develop
capabilities and to make rational science policles, I can
only conclude we haven't done very well. Can we do better?

Doing better is a function of the amount of money in-
vested 1n the program. Is there any assumption that we are
likely to get very much money in the future out of the U.S.
government for this? My answer 1s no. What then should we
do? My initlal reaction is to despalr, which may be the
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the only course of action available. However, 1f you
assume that the effects of 200-mile limit--that 1s,
200-mile economic zone--wlll be to proliferate multi-
lateral bargainling between developed and developing coun-
tries, qulte outside of formal organizational framework,
we create a world in which new patterns of politlecal
dependencies may be emerging out of qulte sophlsticated
technologles. Is this a good thing? From my set of
values, no, Is 1t likely to lead to significant con-
flicts in the future? Yes. Where do we go from here?
I don't know.

WALTER PEREYRA: A continulng remark on your comment

about what the possible impact of the UCV program has
been on the Chilean marine science pollecy. As I was

initially involved in that activity, maybe I can pro-
vide some insight.

I think from the beginning the impact of the pro-
gram was probably not given enough consideration. The
reason I say this is that the Ford Foundation, about
half way through my tour down in Chile, became very in-
terested In the Catholic University and the possibllity
that this somewhat apolitical institutional structure
could provide some sort of long-term continulty in
marine sclence within Chlle, and perhaps wilthin other
Latin American countries. With this in mind, they
approached me with the possibillty of staylng on a little
longer; 1t was understood that if I stayed, I would try
to establlish channels of communication between UCV and
the Instltute Fermento Escaro, a Natlonal Fisheries
agency started by FAO. The latter, a flve-year, UNBT
project, was unable to maintain 1tself after FAO left
and 1t was hoped that UCV might provide the scilence
support required to keep that organization. Also, 1t
was antlcilpated that channels of communication eould be
opened between UCV and the National Science Planning
Group CONACET, the Institute for Natlonal Pastaclon,

280



which 1s responsible for developing the small fishery
actlvities in Chile. 1In pursuit of this end, about five
or six sclence activities were initiated.

Now, if you look at the activities of the UCV sci-
entists 1n Chile over the past four or five years, you
will see much larger participation; in part this 1s due,
I think, to the sheer number of UCV scientists, as well
as to an increase in their technical capabllity and a
recognized need for them to participate in this work.
The most recent example of this, I think, occurred when
the milltary government took over; at the time they re-
moved certaln leftist factions in the National Fisheries
Institute and immediately turned to the Catholic Unlver-
sity to provide the sort of follow-on expertise needed
to maintain thelr fishery science program. As a result,
the UCV has a much stronger voice and role in the National
Flsheries science policy in Chile.

DONALD McKERNAN: Following Ed's logic, we should all pull
out our knives and cut our throats. Although I too am in-
clined to be pessimistic, I do think there are some alter-
natives to despair. First, I do not agree that we ought
necessarlly to separate the law of the sea--freedom of
research issue from the transfer of technology program.

If we get strong coastal state controls, to pay in some-
way to do the kind of research that we have been doing

and that needs to be done to further an understanding of
the ocean and the earth, is not a disadvantage.

I do not think payment hag worked very well in the
past, whlch 1s not to say that payment per ge will never
ever work. Also, I think that as we get closer to the
law of the sea, we come closer to considering the elements
of an agreement on all aspects of this law of the sea from
the questions of territorial 1limit to control of ocean
pollution. The United States 1s going to have to make
some important decisions. For one thing, I'm quite opti-
mistlc that, in the final analysis, it is still golng to be
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worth something to nations to have the United States sign
on to a convention. I think that a law of the sea conven-
tion is not worth very much if all maritime nations are
not party to it. You can have all of the land-locked
nations and all the nations of Africa in the convention,
but if you do not have half a dozen nations--such as Japan,
the Soviet Union, the United States, Great Britaln, and
France, you've go a pretty empty kind of convention.

And so, I think that our natlonal resolve in what we
will accept, is going to play quite a role, Although our
provisions for sclentiflc research might not be as good as
we would like, in the final analysis--if we're willing to
accept certain undesirable characteristics in a law of the
sea conventlon--1t seems to me that we may well get ele-
ments that are significantly less than an absolute consent
zone. For that reason, we ought to develop the program
further. We ought to take another step as you have
suggested if for no other reason than to lessen the problem
for countries of accepting something less than an absolufe
economic resource zone, provliding that some benefits, such
as in the transfer of research technology, will be accured.
I believe it would be a mistake if we were to try to
separate these i1ssues completely. Further, 1t's probably
safe to assume that we are golng to pay for a complete
absolute consent zone by coastal states in order to carry
on research. Finally, I do think the Academy has contri-
buted substantially to the formulation of this nation's
position on thls issue, and I think will continue to ex-
hibit this kind of constructlive leadership. In short, I
think we ought to persist. I think that even after we have
cut our throats and are bleeding and crawling along the
floor, still we may be able to patch the old throat up and
come out of this with something less than complete loss of
our capabillity. Opportunity to carry on research within
this resource zone, or whatever, will come out of 1t.
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CHANDLER MORSE: It seemed to me that what Don McKernan
was sayling was that the United States 1s going to get
what 1t gets, just because 1t's the United States. It
isn't going to have to offer anything except its refusal
to sign the convention 1f 1t 1sn't the way we want to
slgn 1t. It seems to me thils 1s a realistic position,
and I do not see that the offer of technical assistance
1s going to add anything at all, because it would only
be an empty offer--like the 1972 offer. The 1974 offer
is not going to have any more content; in fact, 1t will
probably contain less content. Furthermore, it seems
to me that we would be in a much better position with
regspect to our image with the developing countries 1f
we separated freedom of scientific research from tech-
nical asslstance. We are now percelved as the great
glant that won't give a nickel without a dime's worth
in exchange, and 1t seems to me that we are most apt to
perpetuate this image 1f we try to exchange freedom of
gcientiflic research for technlcal assistance.

Second, I'm not entirely in agreement with the
despalr position. There 1s no question that the Congress
is reducing aid money and is dragging its feet on AID;
however, it seems to me that 1t may be mainly, or partly,
because it is tired of these old programs. If a shiny
new program in a shiny new fleld of marine sclence and
technology with untold possibilities of benefits to all
mankind were presented, I think some congressmen would
not only listen to, but welcome, somebody else asking
for money for a different purpose. So it seems to me
that we ought not to despair, but to use our imaginations
to think up a serious program of technical assistance
and then to present that to Congress and to appropriate
admlnistrative agencles for thelr support, and see where
we get. We may get nowhere, but I don't see ourselves
getting anywhere whatsocever by going to Caracas, or
anywhere else, and saylng, "We will give you this in
exchange for that." I think that would just be more
empty "gringo" promises, to use a phrase that somebody
used here earlier.
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WARREN WOOSTER: I think it's useful to separate the tech-
nical assistance issue from the freedom of sclentifilc '
research issue because it can't otherwise get a fair
treatment. As long as you keep them coupled, your
motivation remains obscure.

It seems to me, if you i1solated the technical
assistance programs, you would come out with an assess-
ment something like that poslted by Ed Miles, despite
his use of hyperbole. Much of what we call technical
assistance isn't that at all; it's streaking from one
form to another. It serves our purposes and, as such,
does not affect these other countries. In short, you
come down to a very low key, small effort.

Even that effort isn't very well known, as we dis-
covered in the discussions about the Catholic University
of Valparalso. I suspect that even with this miniscule
program, there would be some beneflt to improving
communication among the players. You know, it would be
worth investing to keep track of any developments and
so inform others. Beyond this, the "what" case for what
we really want to do in the way of technical asslstance
has not yet been assembled, I mean, why should we ask
the taxpayers of the United States to spend $X million to
transfer marine science capability into, i1f you will, or
take it beyond, technology. It seems to me that we have
to think this case through; certainly, to sell this to
the Congress, we need to clearly define our "whats" and
"whys".

Supposing the Congress decided to award $5 million
a year to begin a "meaningful'" technical asslstance pro-
gram. Glven the magnitude of the problems, such an
amount would not get you very far. But 1t's almost $4. 9
million more than we have now. Further, if you could
plan a good program with $5 million, you might be able
to expand it. Frankly, I wouldn't know what to do i1f I
were given $5 million today and told "OX, Buddy, set.up
a marine scilence technical assistance program. How
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would I proceed? How would I invest this money to get
the most out of it? It seems to me we stlll do not know
how to proceed under such circumstances.

GIBERT VO0SS: I would like to revert to what Harrls Stewart
called earlier the "Voss method" and to explore the rea-
son why I think this is important. 1In the past ten years
T have worked in about 44 nations, over 24 of which were
in the Caribbean (of these 24, only 6 were ¢cooperative).
Many of these countries have no technical abllities
whatsoever, and those with scientists are almost entlrely
concerned with their own in-shore, limlted problems. If
we go to the problem of consent of agreement here, I
don't know how we are going to operate if we have to give
a trade to some 48 nations. I see no method by which

we can set up any kind of an overall program that's

going to be able to glve all of these natlions something
in return for working in their waters within the 200-mile
1imit; yet working in the Caribbean, I am going to work
across the borders of at least half a dozen or more on
any one particular crulse. '

There should be a way to relay good information fto
the country as to what you have done 1in its waters. This
1s perhaps one of the biggest problems that 1s repeatly
volced. After the ship has 1left, the country recelves a
crulse report sometime in the future. This 1 to 1 1/2
page report typlcally reveals nothlng more than the ship
has been there, has run so many stations with such and
such type of gear, and left. I feel that 1t is in-
herent upon us if we expect to work in these waters to
glive these countries something as scon as posslible after
we leave that willl be useful to them. I keep a scienti-
fic journal --a running log or account of what we have
done, what I have seen, what we aboard the ship have
decided concerning various samplling, and so on-~~ which
I then present to officials when we get back into port.
The only other person I know of in the oceanographlic
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community who does this consistently is K.O. Emery from
Woods Hole; he follows this same procedure and has met
with the same success. I think that if we can present
to them a document resulting from the work done in their
waters, we will have alleviated much of the problem that
faces us now. I don't think that it 1s ever to late %o
start such a policy.

Furthermore, this kind of communication instills
interest in students from the particular country. They
have met and talked with some of the professors about
the kind of work, theilr institutlon or university, what
are the problems of bringing students into it and so on.
From this you'll start getting a good student exchange.
T feel that the well-trained student who returns to his
country is going to enrieh his country in the marlne
sciences more than will the big programs that usually
dissipate because of lack of funds, thus disappointing
many people. Obviously, if we're going to go into this,
we're going to need funds. Certainly, block funding
could provide for the processing and dissemination of
papers and reports. It's expensive for the individual
to carry this out on his own research grant. Similarly,
block funding ought to pay for going into port for these
purposes. 1t's expensive everytime you make a port call
in terms of days. 1In brief, I believe that a larger
bureaucratic organization will practically doom a pro-
ject to fallure. With a little bit of common sense and
an "upfront" attitude of telling the nations what you
have done and what you are going to do 1n their nation
and providing person-to-person support in this--faculty
and students--we can go a long way in alleviating the
present situation, ' :

WILLIAM LITTLEWOOD: Regarding the effectiveness of tech-
nical assistance as it relates to the law of the sea and
freedom of research, it must be recognized that most
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developing countries do not have any mechanism to enable
their scientific community to influence their politil-
cian, their administration, and their diplomats. There
1s a difference between the scientists and the diplomats,
between the scientists and the administration, and be-
tween the scientists and the politicians. In this re-
spect the United States might well be considered a devel-
oping country too. I don't think our sclentific commu-
nity has found the right mechanism to influence our

' Congress as far as positions and funds are concerned for
. the scientific development of this country. The pecint I
wanted to make is that when you do give technical assis-
tance from an American scientific institution to a devel-
oping country's scientific institution, it does not auto-
matically follow that assistance is going to influence
the position of that country in an international forum.
We've found that this is not just characteristic of the
marine sclence community, please understand, it's all
across the board. We've worked a bit with the Academy

in Thailand, for example, and we've found that their five-
year economic development plans for the country had no
inputs from the scientific community, and Thailand 1s
still struggling with how to get the scientific voice in-
to their economic development plan. It's just a factor
that should be kept in mind; that is, there's a huge gap
between convincing an institution in the country that we
should work together in the future and have scientifiec
freedom and convincing their administration in that coun-
try and their diplomats -and their politicians. Yet it's
these latter people that wlll decide the positions in the
Law of the Sea Conference and others.

CHANDLER MORSE: The basic point that I wanted to make, has
been talked about and around; that ls, whatever happens,
restrictions are going to 1ncrease, which means increased
cost, Now irrespective of whether an individual sclentist
feels he can do this work as easily scientifically in an
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area two years from now as he did two years ago, he's
going to have to pay more for it, and so are the spon-
soring agencles. If the oceanographic "kitty" remailns
the same, less research is going to get done. It may
be a lot less research.

Most of my questions and comments are addressed
to Ambassador McKernan. You implied that if there's a
link between technology--science assistance--and freedom
of sclentific research made by the United States and LOS
and we win, we're all right. As I see it, 1f we go with
this link and we lose, are we going to be hurt by it more
than if we hadn't made the link in the first place? You -
also mentioned that the U.S. threat to refuse signing a
LOS agreement would have a great deal of influence. 1
agree with that. But it seems to me that a fallure for
us to agree with developing countries on sclence 1s not
going to be sufficlent grounds for the United States to
withhold their signature for such an agreement. Further-
more, I think most of the developing countries feel the
same way.

ROBERT MORSE: It was the Intention of the Ocean Affairs
Board in sponsoring this conference to soliclt a varlety
of opinions and try to find some answers to questions.

We really weren't that much interested in our answers fo
them. The kind of questions that we would like to see
addressed, and we all know that they're not easy ones,
are those questions that have been raised here. I think
the most telling questions in a way, are two questlons
that Warren Wooster raised: What kinds of programs would
you have 1f you could have them however you wanted them?
What difference would they make? Are we dealing with the
problem of where our interests lle as Americans or as
developed country scientists? Are these really commensur-
ate with the kinds of problem that we're trying to apply
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them to? Or are we really talking about two separate pro-
blems? One l1s the development of a developing country,
the other 1s marine science as we practice it. Are these
really in the same universe so that one has an effect on
the cther? -

TJEERD van ANDEL: I don't think we're getting much closer
to really accompllshing anything beyond informing each
other. As a result, I'm going to make a number of fairiy
concrete proposals to see how you will react to them. To
begin, I think I should backtrack for a moment. I think
i1t's appropriate at a meeting llke this that recommenda-
tions be made to the sponsoring organization, and I don't
know that we can go farther than that. In making such
recommendations, I should think that we cught to be very
careful because it's probably impossible within the con-
fines of an afternoon to be both detailed and concrete.
Usually, the one concrete course of action that results

1s recommending a committee for study, and that's exactly
what I'm going to propose: PFirst, I recommend specifical-
ly that the Ocean Affairs Board establish a very small
mechanism to keep abreast of what is going on, so that we
don't have to have an annual meeting like this to find cut
that two instltutions, only 200 miles away from each other
are both fostering the same unlverslty on the other side
of the globe without knowing about each other. I think
that's simple and worth the money.

Second, I would 1like to propose the answers to two
questions--raised by Warren Wooster, "What is it that we
want to do 1f we had the money" and "if we could to 1it,
would it do any good?" Many suggestions have been put
forward. You've all heard them, and some of them make a
great deal of sense. I personally am partial to the well-
designed long-~term program that ties a sponsoring Insti-
tution to one or a few receiving institutions somewhere
else in the world, rather than a much larger but short-
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term approach. But these things I think we cannot
decide here, so I'd like to suggest that one good rec-
ommendation would be to ask the Ocean Policy Committee
to develop such a study and not to make 1t so large that
it will be three years before we hear of it. These
things change very rapidly with time, and as the Law of
the Sea Conference goes on, we will probably find ample
reason to modify many details.

The study should be relatively conclse and review
the followlng points:
What can we do? What would 1t cost 1f
we do 1t? At that price are we gainlng
something, or are we losing something?
(Losing might be the case because we
might be tapping out of the same till
that we are already tapping, so we're
in a trade-off situation, and that
was something that Lou Brown has also
addressed himself to., I think he's
perhaps a bit pessimlstic, but not very
much.)

CHARLES WEISS: The Law of the Sea Institute has given
rise to much discussion abaut what 1s 1t that developing
cpuntries really want from us. Unfortunately this kind
of exchange does not take place often enough. To a
certain extent I suppose 1t happens inside AID in the
context of the three or four priority areas, but the
same discussion could take place in a very large number
of other scilences, with many of the same general or
analogous points being made. Possibly this fact 1s more
important than whether or not technical assistance 1is a
good bargalning chip with which to buy freedom of
seientific research. Technical assistance may be a good
bargaining point, but not necessarlly for obtaining what
scientists want 1.e., freedom of scientific research.
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I would like to translate some of the suggestions
that we've heard into slightly more programmatic language
because, 1f the United States ever gets to the point where
it wants to announce a program, it had better have a
sound idea of what 1s to be accomplished. As someone
pointed out, at the moment, there really 1s no program.
There's no U.S. conception of what the U.S. wants to
achieve by 1ts technical assistance in marine science or,
for that matter, in most other sclences.

First, what are you trying to do and who is
supposed to benefit? Are you trying to get something out
of the Law of the Sea Conference? Then you probably
want something that will make good headlines. That's a
constraint already. Are you in 1t for humanitarian
development? fre you trying to beneflt American sclen-
tists or developing country scientists? Are you trying
to prepare the way for American companies that are in-
volved in exploitation of natural rescurces? Are you
going to alm your program at something that would help
IDC elites? Are you going to specifically aim it at
something that will help poor people In LDCs--~artisan
fishermen or small farmers who are going to do agricul-
ture? Your conception of who your target group is 1s going
to affect what you do.

Second, are you talking about sclence, or are you
talkling about technology? If technology is too hot to
handle, maybe you want to do science. If you want to
grasp the nettle, and you decide technology 1s the crux
of the lssue, then you'd better do it.

Now we tend to classify proposals by the size of
the bill of fare, which is another way of deciding what's
the scarce resource. Are funds to be allocated from a
big pot of money or are they to come from small grants?
Deciding this issue in part will determine what kind of
program you're golng to have.
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As a representative of the World Bank I am often
privy to such things at UN meetings as, "Let's set up a
consultative team for this thing," whatever 1t is—-—urban
problems, water supply, you name it. It's the first
thing that comes up at a political gatherlng. I'd like
to explain what a consultative group is good for and
what it isn't good for, a topic addressed by Andy Kamarck
earlier, A consultative group is a mechanism for collect-
ing large sums of money. . The consultatlve group on agri-
cultural research raised $35 million last year, and it's
going to raise $50 million in the future. Now that's not
necessarily a bad thing. There are some proposals that
start with a political agreement; money 1ls sought and
obtained; and then people silt around and try to figure
out what to-do with that money.. For example, the Insti-
tute for Applied Systems Analysis in Vienna was established
in order that the United States and the Soviet Unlon do
something together. $100 million was percelved as a
nice sum, and Vienna was chosen as the site because its
a nice neutral place; it was decided that systems analy-
sis be explored because that's something we're all
interested in. They found a director, and now they're
trying to figure out what to do with that money. That's
fine 1f politics is your aim, and I imagine that 1f what
you really want to do is to make headlines in Caracas
you might succeed. So much for my definition of a con-
sultative group. But 1t doesn't have to be so. We
could begin with an.idea and a series of questions. What
are we trylng to accomplish? What are the real research
needs? - What are the real technology transfer needs?
Who's the real target group? From answers to these
questions, priorities could be established and a list of
institutions or programs presented to a funding
agency. : s :

A second place where you could use a substantial
sum of money if somebody wants to put in a substantial
sum of money, 1s the kind of technology transfer "kitty"
that was briefly discussed. Again, this isn't a rec-
ommendation; I'm just trying to say what's a cat and
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what's a dog. O.K. That's what you could do with big
money, and maybe other people have other ideas about
what you could do with blg money.

Now, at an intermediate stage of $0.5, $1, and $2
million, there are a whole class of things that could
be done. Oh, an aslde, I would suggest that if you're
talking about a consultative group, you're talking about
multilateral administration; you're talklng about the
FAO or some other bank or UNDP, or some other multi-
lateral agency. Now, smaller amounts of money seem to
fit better into bllateral administration. (Bill
Littlewood may dilsagree) When you're talking about U.S.
Instltutional grants, curricula, and tralning programs;
you're talking about dolng things that willl create a
career pattern for the experts you intend to train
elther here or in the LDCs; you're talking about technical
assistance programs and about programs to help artisan
fisheries, 1if that's what you want to do. Some of these
training programs could be in companles as well as in
universities, 1f you want to get more into technology and
less into science, on the grounds that much of the ex-
pertise that you need is acquired only by experience or by
contact with people who are actually technologists not
academicians. And you are talking about programs of sci-
entific collaboratlon with equipment money, with sub-
stantial funds behind them.

Finally, a third category, of small amounts of money,
includes support for specific projects--i.,e., a trip to
Chlle to collaborate on a particular thing with a parti-
cular scientist In a relatively short period of time;
links between institutions at the communicatlon level;
links between sclentiflc organizations, between pro-
fessiconal assocliations, between departments. These
specifics have to be administered in quite a different
way, because now you are talking about making a lot of
little grants, and you'd like to do it so as to minimlze
administrative expenses. But you have to acknowledge
that administrative expenses per dollar are golng to be
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higher, and you have to set-up with this in mind, because
that's your purpose--to give out a lot of $10,000 grants
efficiently, instead of giving out a small number of

$1 million grants.

Now all of the above are different from another
cost that I think everybody is sort of resigned to, and
that 1s the increased cost of dolng oceancgraphic
business. Such an expense must be absorbed in some way
or else be translated into larger research proposals.

JOHN COSTLOW: I feel obligated to rise to the defense
of the U.S. oceanographic community. Reference was made
to the fact that we don't do this very often; we should
do it more frequently. In the last five years, largely
through excess currency programs sponsored primarily
through NSF, I know of any number of members of the U.sS.
oceanographic community who have spent all sorts of

time talking with friends in other nations, in some cases
LDCs about ways in which they can improve thelr own pro-
grams. For example, and I'll just run through a couple
of them, I've made four trips to India wlth NSF acting
in one case as a consultant for a six-week all-India
symposium on marine bilology.  Cochin in the middle of the
summer leaves much to be desired, but I think that I

made a great number of friends with the Indian coemmunity,
and it was a worthwhile venture. Shortly thereafter, I
went back for a binational review of the unlversity and
college curriculum in the marine sciences and the bilo-
logical sciences for India, which led to a tremendous
draft to the Indian government that would, if it were
ever adopted, completely change the Indian university

and college curriculum. I understand that there were

two other such groups, one in physics and chemistry and
one in mathematics, all supported by the NSF Excess Cur-
rency Program. And you can go on and on and on. I'm not
aware that at any time that I've been there I've had any
kind of a bargaining position. I went as a friend. I
went to do something in an area that my colleagues felt
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needed doing., Just to make sure that the record is
straight, I think that the U.S. sclentific community,

and in particular the oceanographic community, has talked
on numerous ococcasions, not necessarily 1n the sweeping
generalities that we're talking about now, about how to
appreach specific problems and how to contribute to

these specific problems, and rarely did we talk from any
sort of a real hard bargaining position. We were there
because we were friends.

CHARLES WEISS: I'm not in any disagreement with that.

I think that the strength of the American scientific
effort has been preclsely that individual scientists
have gone to a hell of a lot of trouble as friends.
There's nothing like a sort of an adversary system to
concentrate the overall system on the sweeplng generali-
ties. And that's all I meant by that. It was not an
attack on the oceanographic community by any means.

I'd certainly hope that scientists will never act
from a bargaining position. If the bargaining position
results in a U.S. program that, in the aggregate, will
amount to more than many individual efforts, then the
requirement of coming to this will have been worthwhille.
I, for one, would be much happler 1If we could get some-
thing out of the U.S. government without having to
appeal to a bargaining position.

LYNWOOD SMITH: 1I'd like to speak more also to this
position as a frlend. Most of you probably heard my
talk the other day about deing Just that with the
Catholic Unlversity of Valparaiso on a very small scale,
very much on a one-to-one relationship. I got jumped

on this at the cocktail hour after that and beat upon at
some length, and it finally began to sink in about five
o'clock this morning as to what some of these things
were about and, at least for myself, resolved for my own
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mind that really there are two things that we're talklng
about here. Two rather different kinds of things, and
just what our friend from the World Bank said, I hope
scientists never have to talk from a bargaining position.
I believe that such haggling takes a particular kind of
person working at the bargalning table between nations;

it was finally explained to me, or at least pounded
through my thick head, that this is largely a nonpersonal
or apersonal-type thing. That is, these are rules that
are hammered out for the conduct of nations or the conduct
of governments. As I think I demonstrated earlier, the
interpersonal program that we have developed at the
Catholic University of Valparaiso survived a number of
governments and a number of different people on a person-
to-person basis. I do think that the bargalining and the
interpersonal program that ensues are complementary, that
is, the politicians have thelr realm and do very well in
‘their own sphere, in their own way of thinking. The inter-
personal situation has its own sphere, its own way of
operation, 1ts own effects, and operates very much on a
small ad hoe scale and maybe 1s even best that way. With
this distinction these two can be separated, but they need
not be separated. They can help each other, that is, have
the international effect of easing the overall rules and
setting up ground rules on a negotiation bargaining basis,
and the politicians can do that for us -scientists 1f we
scientists will communicate. On ‘the other hand, the
interpersonal scientific interaction bullds understanding
and trust, thus making it easler for the peliticlans to .
negotiate.

Another bone of contention I'd like to air stems
from the perception that, "Chile is typlcal of other '
Latin American countries.” I'm not so sure this is true.
I think we may have had qulte an unusual experience there,
although the consortium now set up in Brazil may be the
test of that. The argument that was given was "Well, you
guys bombed out in Argentina." Argentina, in genéral, has
sald "Yankee, go home."™ They would like a 200-mile limit
to protect their own resources, and there are some large
untapped resources there that are going to waste because

296



thelr biological resources are being unharvested. The
politicians say, "Well, this 1s a crime, because here 1is
protein to feed people with." But this is really no
different than the California anchovy fishery situation;
their resource is about the same size and remains untapped
because of the local political interest of California
sports fishermen. There 1s even a much larger resource
that at present remains largely untapped in the Antarctic.
According to our Soviet co-workers who sponsored a seminar
recently 1n Seattle, the potential krill resource is of
the order of magnitude of 200-300 million tons in the
Antarctiec, which is two and one half to three times the
present sustalnable yield or estimated sustainable yield
of all of the world's fisheries put together. The Soviets
have sort of tapped it a little bit, but it is largely an
untapped resource.

A prime objective in the Valparaiso program, one
that I think made it and continues to make it successful
was to instruct the faculty members there, to bring them
up to our level of knowledge, treating them as .independent,
self-supporting, ongoing co-workers. Now, this leads to
a number of conclusions. One of the most important, also
volced by Gllbert Voss of Miami, i1s allowing them to make
decisions as equals. This also means that you have to
allow them the privilege of being wrong. - And I think we
forget this because of ingrained big-brotherness. We
have been wrong in many cases, but we tend to overlook
that. I did hear somebody say, "Yeah, maybe some of these
developing countries can avoid some of our mistakes." I
think one of the main objectives of a technological and
sclentific asslstance program should be to view these
less developed countriles as equals, treat them as equals,
and make them in fact equal as rapidly as we can. From
there perhaps we can proceed as one world, which in the
end might prove to be of least economic cost to the
United States.
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WALTER PEREYRA: TI've been involved 1n these marine science
aggslistance programs to forelgn states at practically every
level--multiship work; International Ocean Expedition, 1963,
off South America; 1965 again with ANTON BRUUN; the educa-
tlonal work at Catholle University of Valparaiso; and more
recently, thls artlisanal flsherles development work which
1s the lowest level of technological transfer. Also, U.S.
marine sclentists are extremely benevolent in terms of the
cooperative actlivities that they are willing to become
involved with. However, we quite often have a pcor under-
‘standing of the priorities of our activities relating to
the developing countries and this idea has been discussed
by several people this morning. Before we proceed any
further, we are going to have to ponder over the conclus-
‘lons reached at the Bologna conference and then reorder

our priorities so that cur future activitles can be more
meaningful.

GILBERT VOSS: I think whatever comes ocut of thils meeting
and out of the Ocean Affairs Board and the Law of the Sea
--and I'm very leary of trade-offs--we've got to be care-
ful that we don't go overboard constructing a big national
program for international assistance that makes bold pro-
mises To everyone, enabling us to do research in other
peoples' waters. I don't like trade-offs, and I don't
think that they're golng to work. I cannot conceive of

an international program developed by the United States
that is golng to take care of all of the different nations
in whose waters I want to work. What good 1s an 1inter-
national  program in Paklstan, India, Mexico, Chile, and

a few others that have been mentioned, when I want to work
off the waters of Dominique or British Honduras or Trinidad
and Tobago. These last-named won't benefit from my belng
there and don't ever expect to get anything out of 1it.

In Dominique, a mammoth program with mammoth funds isn't
going to do any good for anyone other than to ald artisan
fisheries, That's all that they have there, and I

don't think that they'll ever have anything more. I can
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Department of State, they have to meet the requirements
established by the ccastal state in order to do their
research.

What we don't have at the moment 1s the manpower
or the statutory authority to go much further than that,
in other words, to try to enforce regulations like that
by penalizing institutions. I'm not sure that even in
the future such will be desirable. On the whole, we don't
have many problems with institutions submitting their data.
The blggest problems are in communicating between foreign
countries and institutions. One good example is Ken Emery's
work. Ken has probably been one of the most conscientious
scientists in trying to get the results of his work to sci-
entists in the countries off whose coasts he's worked. One
of the problems he had is that although he's brought the
scientists from the countries aboard, given them copies of
the data when they walked off the ship, sent copies of the
data to the institutions and agencies in the countries that
he knows of, he still doesn't know them all; namely because
the countries don't tell us., The State Department gets a
message back from a foreign government that says, "We grant
your clearance, and we'd like to receive one copy of the
data.” When the data are available, the State Department
tries to make sure that the data gets to the agency in the
right amount of time. They don't really have a good follow-
up mechanism because of the lack of manpower in ocean
affairs; generally speaking, however, it gets done. What
happens to the report after it gets to the foreign country,
we have no control over, Very often it seems not to reach
many of the people it should reach. Just as in this meeting,
sclentlsts who are engaged in working here in marine affairs
programs at U.S. universities have come to listen to some of
our problems and have told us that they see us creating pro-
blems by working with a particular university or particular
institution.

How do we find out which institutions to work with?

We recelve a proposal or letter or an idea from somebody at
one institution in a foreign country. This guy has had the
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just see a whole bilg program, of course, of artisan fish-
eries speclalists sent all over the world toc help all
these nations and soon because I want to work out in
their waters. I'm beginning to believe as I listen here
and as I listened last year that we are absolutely no
further. We don't need any program at all and we ought
to just go ahead and do our research. If you don't like
particular universities or particular programs, o.k.,
let that university or that institution find its way to
work in collaboration or in some other way bulld the
friendships and bridges that have collapsed in order to .
be able to go back. I don't like to bulld trade-offs.

I don't care for it. I see the same thing here. 1It's
against my feelings, llke it is to have to document
every one of my contributions to charity in order for
the IRS to believe that I've done 1t, I think this kind
of thing i1s wrong. If you can't do things through
friendship because you want to do 1t, then I think that
the other kind isn't going to be effectual anyhow. As

I say, at this stage, I would like to see some mechanism
by which every shlp and every ship operator delilvers a
report meaningful to that nation within a certaln period
of time. You are going to send your scientific papers
to the people in that rnation as soon as it comes out.
You're going to send them a bilbliography of what you've
already done and whether 1t's available or not. You

are going to make arrangements for the participation that
you would like aboard your ship, or you don't get the
funds to operate your vessel out of our block funding.
And that would cut out a lot of the talk today and in the
past.

LOUIS BROWN: First in response to the last suggestion, we
already do it. Between them, NSF and ONR have establish-
ed requirements that oceanographic institutions must

meet when they send in proposals and are awarded grants

to do oceanographic research. In cooperation with the
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cleverness, the originality, and the determination to

fird out who in the United States he should contact, and
he's contacted us. If hls idea sounds good, we encour-
age him. We encourage him to contact his U.S. colleagues
and start working on a Jjoint program. We do not go fur-
ther than that. We do not, for instance, try to consider
how many cther universities or institutions there are in
this scientist's country that we should also contact.

That would put on us an almost impossible administrative
burden. So, in that sense, thls type of problem that was
mentioned earlier is going to continue to some extent.

We often don't know who to contact. Even in the United
States, we have a similar problem. What do you do when you
get a proposal from an individual scientist or an individ-
ual institution, and he has a good idea? Do you fund him
directly? Or do you say to the community at large, "Gee,
we've got this idea for this kind of program; let's get
everybody together so that everybody can get their divs
in." Right now we use both approaches depending on the
idea and the type of program involved. Obviously, there's
no simple solution. Basically, however, I feel that NSF
and the other funding agencies 1In the Department of State
are resgsponding well to clearance requests and to the
official requests of foreign countries., Alsc I feel the
institutions and the scientists con the whole are doing a
good job of responding to the needs of the sclentists that
they've worked with on a particular cruise, There are
times when you can't do anything about a situation in
which the data have been pigeon-holed due to higher
priority projects or tothe fact that the data are not that
good. There may be a requlrement for the institutions to
process the data anyway and get 1t to the coastal state.
If we Insist, they'll do 1t. But the results may not
reach the coastal state within a year or even within two
years, and the results may prove insufficient for their
use.

Another problem area has been ldentified as relating
oceanographic work done off the coast of a foreign state
to the needs of that coastal state. The proposal that
the United States made before the Law of the Sea Conference
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last year in the draft articles on scientific research,
included a provision that the United States would assist
coastal states in interpreting the results of research
that we sponsor off thelr coast in light of their needs.
We've gone through a long and detailed evaluation of how
to do this, which we're still wrestling with because we
don't have a mechanism yet to do it. The implica-
tions of this are overwhelming for U.S. oceanographic
institutions. :

One alternative might be to ask the individual
scientlst who did the research to interpret the results
of his work as they affect the coastal state. But
coastal state's interests are in fishery and his is in
internal waves, it may be difficult for him to do that.
He may have to obtailn assistance elsewhere. We could set
up some kind of central;facility for doing this type of
work. We could attach it to an oceanographic institution
or to a federal agency, but then such institutional cap-
ability would be removed from the individual investigator.
We would lose the benefilt of his experience with the
work. It would probably become more costly.

Another alternative is to look to an international
organization, probably an intergovernmental organization,
to perform this function. Some effectiveness might be
lost, but a very effective buffer might be gained between
the scientists who did the work originally and the coastal
state. We might then be able to say for every research
contract that we award, here's an additional 10 percent,
we're going to save, that then goes toward the "kitty" of
the international organlzation. The coastal state should
look to the international organization to analyze the
results of the research for the needs of the coastal
state. The responsibility to assist the coastal state is
one that we have indicated that we are willing to accept.
Probably, no matter what comes out of LOS, this is a
respensibllity that we are going to have to accept. It's
very hard to drop back when you've already proposed such
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assistance. U.S. institutions are golng to have to accept
some responsibililify to relate their work more closely to
the needs of the coastal states. Although this increases
the cost to the researcher, this is a responsibility that
must be assumed. I think many of us are assuming 1t poorly
because we feel that this type of responsiblilty is some~
thing we should have accepted a long time ago.

HARCLD FISHER: I'm getting fuzzler the longer we go on
here. I don't mean to terminate 1t by any manner or means,
but I'd like to Just state a couple of conclusicns that

I am beginning to form that might be a 1little bit help-
ful., We keep talking about science and technoclogy and
technology transfer. I notice the agenda here 1s scilen-
tific assistance this afternoon, but other documents on
this same kind of a conference or even on this conference
have referred to technology transfer. I think we might
get into that, but then we talk about freedom for science
and the relations between freedom for sclence and the

law of the sea, and so on and so forth. I would like to
suggest that we narrow our considerations down to sclence,
Baving a commercial background, I don't want people to
think that I'm trying to rule out the transfer of tech-
nology. I'm not, but I just think it gets too big and too
complicated.

I'd 1like to Just review very qulckly the situation.
The first time I came in contact with the problem of
technology transfer, 1t really was almost a trade-off for
a freedom of science position and the law of the sea.
This, as I understand it, has pretty much disappeared as
a possibility. I'm not sure It was ever a good trade-off
anyway because of the time factor involved and the fact
that you didn't really have time to sell to all the
countries what you had to sell, before the Law of the
Sea Conference was about to make decisions, and so forth.
It seems to me that what this has developed into now--
this scilence, technology, whatever you want to call it--
is the development of a science capabllity. Even though
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1t is not directly related as a trade-off for the law of
the sea or freedom under consent regime or anything of
that sort, it's somewhat the same thing in a way, in
that it's a belief. I think that having a science cap-
ability in another country would make them more accept-
able to elther a revision of the law of the sea or to a
reasonable method of giving consent when I wanted to de-
velop a cooperative program,

Confining my thoughts to science, for the moment at
least, I don't think any of these countries are going to
be able to afford science programs Just for the sake of
sclence. 1In other words, they're going to have to see it
closely related to their own economies. It's very im-
portant that this be kept in mind, but you can't do it
when you're talking about one hundred or more countries.
We ought to keep narrowing this thing down. There are
probably some countries to which it's more important to
give scilentific assistance than to others because you
value thelr cooperation or you want to work in their area
more than you do in some other places. We have to narrow
down what it is we're offering as our contribution and
perhaps narrow down the number of countries we're talking
ing about selling on this idea, because this is a selling
proposition. You either have to sell them on the Law of
the Sea Conference or you have to sell them later on under
a consent regime of some sort. So it's really a sales
proposition, much as we sclentists, if I may call myself
one for the moment, don't like to get involved in
trading situations.

JOHN LISTON: I'm not quite sure I understood precisely
what the last speaker was getting at. In a negative way,
however, he touched on an important polnt, particularly

in relation to science capabllity transfer or whatever one
wishes fo call it. One has to recognlze the complete and
direct linkage between science and fechnology. These are
not separate items. One arises out of the other, and cne
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influences the other. In our society, and I tried to

make this point earlier, we are so used to science-based
operations that we do not see the continuum nature of this
whole process. And in looking to technology transfer or
science transfer, or whatever one wishes to call it, I
think 1t's necessary to consgslider this in relation to the
whole and to look, as you sald, to the development of a
science base in a country that clearly has some kind of
payoff in technological terms that can be seen by that
country and not sell 1t simply as an intellectual need
that we are trying to satisfy. Of course, we are trying
to satisfy an intellectual need. I tried to make the
point in my rather hurried address the other day that, in
many developing countries, part of the task is to re-~orient
the thinking of the decislon-makers in more scientific
lines. They don't think in scientific¢ lines. They think
in terms of traditional nonscience concepts that are very
strong in many otherwise seemlngly sophisticated countries
where religicus aspects and almest submagical concepts are
substituted for a rational sclentific view of 1life. I
think this has to be changed in some way, if in fact the
country opts for a technological sccliety. I would submit,
then, 1n effecting this and at the same time Iin support-
ing any technology transfer, 1t's necessary to develop a
sclence competence that is directly linked to the prac-
tical benefits of science, 1.e., technology.

CHANDLER MORSE: To bring this to a conclusion., I would like
to say just a few words that occurred to me in the last
few minutes. First, I wonder if it might nct be helpful
to focus our minds in a somewhat different way, to think
of what we're trying to do as the transfer or creation
among countries of the capabilities to exploit their
marine resources. I mean that's what they're really in-
terested in. Once you start with that, then any sclen-
tist will know how to proceed. He has to know what the
resource is; he has to know 1ts characteristies. This
requires some research. He alsc has to find out, in the
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case of the oceans, what resources there are that nobody
knows about as yet. Thils requires other kinds of re-
search. Once you know that, you also have to know some-
thing about what the needs of the country are that this
kind of resource or these resources might satisfy.

This leads you in still other directions for research

and, finally, for organization of production and so forth.

Now we have in this country something that has not
been mentioned in this conference, i.e., agricultural ex-
tenslon services, which really operate exactly this way.
In the land-grant colleges, you have agricultural exten-
sion research speclalists who teach and do research.

The results of thelr research can and do go out in two
directions. 1In one direction, they go out to the field
extenslon men who are in continual contact with the
farmers and who convey the information from the research
speclalists down to the practical farm level. In the
other direction, they go out to industry, so that industry
can manufacture the equipment or introduce the product
innovations that have been implied by the research. Since
this conference is financed by Sea Grant and since Sea
Grant 1s under leglslative mandate to look into and to come
up with a report on the possibillity of an international
Sea Grant program, 1t seems to me that it is appropriate
to conslder extension services as one of the components

of what we're trying to do here. In that connection,
however, I think we have to remember one thing. Our own
extension services provide careers for people in the
United States. This is very easy. It provides careers

at various levels. What about an international Sea Grant
extension service? Would most of them have to be, at
least, the actual people with whom people from abroad
would be in contact? Would they have to live abroad for
long periods of time? Is this a possibility? I'm in-
clined to think it is. 1In any case I think we might try
to take some note of the colonial civil services in keep~
ing professional people abroad. I'm not talking about
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administrators, I'm talking about the scientific people,
the irrigation people, and so on; i.e., those people who
will live abroad for twenty years to do essentlally the
kind of thing that we've been talking about as necessary
for the developlng countries. So, 1if Jerry van Andel's
suggestion of a study is to be made, I hope that it wiil
not only focus on the needs of the developing countries,
the need to determine what resources they have and what
problems have to be solved, but also will consider the
possibility of generating an international extension
service approach to this whole problem.
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G&G-
IBP-
160~
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NASCO-
NGO-
OMB-
R&D-
R/V
s/7-
USDA-
WDC-A-
WG~
WMO-

A
ABBREVIATIONS
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Geology and Geophysics
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International Marine Science Affairs Policy Committee
Mid-Ocean Dynamics Experiment (IDOE program)

National Academy of Sciences Committee on Oceanography
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Research and Development

Research Vessel

Sclence and Technology

U.S. Department of Agriculture

World Data Center-A

Working Group

World Meteorological Organization
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