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CLTTED NATIUNS TLUCATIONAL,
SCTENTILTC ') CULTURAL ORGANIZATICN

1 ATCRICYRRIZELLL 00 ANOGRAPHIC COMMISCTON

Fourth Sessgion of the Executive Council

Ottawa, Canada, 17-22 June 1974

A STUDY PROJECT CN MUTUAL ASSISTANCE BETWEEN STATES LEADING
TO A TAANSIFLR OF SCIENCLE AND TECHNCLOGY

by Dr. E.G, Dello

SUMMARY

Secretariat linte

Th: attached document is a Summary of ‘the above paper prerared
by Dr. Bello in 1973 and submitted to the eighth session of the IOC
Assembly as document IOC-VIII/15,

The Summary consists of a short introduction followed by a series
of extracts (in Dr. Bello's own words) from Part III of the full paper,
being the practical problems of implementation of the training and
education programme,

Dr. Bello proposes herein that scientific administrators "from the
highest echelon of government from which a man could be spared for a
period of four months" should be nominated by governmments: firstly,
for participation in a series of +twec-wsck Rcgional Wor kshop/°eminars
whicli are intended to piovide fora at which participants can specify
their needs, list problems and priorities, and finally define
objectives and the means of obtaining them; and secondly, for
participation in a five month (Part I - two months, mid-course break -
one month, Part II - two months) General Course. Whilst noting that
the General Course should be designed for the benefit of marine science
administrators 'with little or no scientific background', Dr. Bello
has prepared a detailed General Course content for consideration,

The Secretary in asking for comments on Dr. Bello's proposal,
draws the attention of Member States to the planned series of
meetings of ad hoc regional groups of experts ¢es t0 identify
specific t“alnlng necds and to follow up recommendations of the TENMA
group in full, as approved by IOC resolution EC~-II.12. It is
considered that this exisbting programme should be taken inlo account
when the need for the two-week Regional Workshop/Seminars proposcd by
Dr, Bello, is being considered.

SC~74/CONF ,226/YNF o3
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A gtudy project on mutual r~zsistance between stotes
tending to a tronsier of science and_techn-l1ogy

by Dr. E.Ge Bello

PARI I

e

Marine Science ard Merine Envrixoament

Introduction

Successful use of the sca depends largely on having strong scicntific
capabili!.ea. Oceonography should be lcoked on as basic marine recearch
invelvirg the utilisation of all appropriate basic scientific discipliires
towards the urderstanding and solution of the scientific problems of the
S0,

The Position of the Less Devcloped Countrics {LDCs)

' Hitherto, tue policy for the application of science to development in
many less advanced countries was neither clear nor consisicnt. Often
specific needs did not coincide with the trends of scientific interest in
the developed world, Most of the activities in the less developed
countrice place great emphasis on fisheries studies, Therefore even when
reasonakle marine activity exists, there is a high degree of imbalance in
favour of biology. The proposed training of Policy Makers and Science
Administrators will help many of the LDCs understand the value of the
marine environment for the development of their national economy. The
development of marine science will be given due attention and consideration
in the national budget. More light will be thrown, especially at the
upper governmental level on the functions and the role of the Inter-
governmental Oceanographic Ccmmission,

The individual who does in fact dominate the activities of the trained
professionals is ‘the government administratore. His knowledge of what is
going on and what is directly involved can tilt the balance in favour of
the marine scientists and upgrade their position in the society. The
lack of knowledge of the administrator can, on the other hand, be and
indecd has been the stumbling block to progress and development in this
field, '

The essential thing is not the training of professionals but convincing
governments of the developing nations to make adequate provisions well in
advance in their policy arrangements for a trained individual to find a
place to fit into and oxercise cffectively the profession which, in many
cases, involved years of hard worke But it is commonplace to find a
mumber of highly trained marine scientists from the less developed
countries lost to the developed nations because of the simple reason that
no jobs were provided in their home countries. Even where the profcssional
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is aboorbad into the sccicty, in time he finds that he lacks the esscntial
equiprvic to carry out his responsitiiitiec. It is therefore nccessary to
besin tne I0C proposed training programmcs not from the beginnirg but frea
above. By this we mean the high level admini sirators - thone who are, or
will one day be in cortroi.  The imporiance and the possic.s disidends
corote be over erxaggerated.

panT IT

" W s . o—

Pirincipal Guicclines to the Proposed Trairing Programme

Chagtor T: BSelection of Candidates

Participants cnvisaged

The kind of participant envisaged is a scientific zdministrator Ain the
whezt _echelon of government from which a mnn “couid h eparcd for & pcrlod
i four months, _ Where the above is not nassible, the indiviurals hou1d be
\r

1 of high calibre, in line for;pr0ﬂ0+12go

Li;
9
ne

,4

na

Eligibility of candidxztes

Academic achievement, ability, and a strong persoral desire to further
the objectives of the preject should be the common denominaior. Certain
individuals may hold the view that it is wrong to send a mixture of peopie,
But it must be borne in mind that projects of an intcrdisciplinery nature
may be such that participants having rather widely varied backgrounds can
profitably participate, Onec important ottribule is that participants must
come with a clear awarences of the aims of the preogramms and o personal
coanitment to centritute to them,

Basically, persons nominated by Governmenis should have: (a) good

university degree(s), post—-graduate background, and/or many years of

administrative expericnce; (b) thcy should hold & position that will
prcvide opportunity to use whatever they gain, to assist colleagues in
governmcat to gain an appreciation of the potential importance of
educetional principles and procedurcs that have bech highlighted by the
programmc, - Furthermore, governments that encourage and support candidates
in taking such special training must also te prepared to encourage cnd
rownrl their efforts to apply the knowledge they have acquired. FParticipants
showld be persons who conld arouse the interest of others in exploring some
of ‘their ideas.e Candidaties may or may rot be escientists.

IOC respon91b111tv in deciding on candidaties for ‘the Regmonal WOrkshop/
Semlnar

The Secretariat should take the responsibility of identifying whom to
train, i.ee the individual who should attend the wo*kshop/scmlnar.
Although governmente may nominate their own candidates, thoy should still
be properly scrutinized., - The Secretary of the IOC should in this regerd
offer assistance and advice if requested, or make suggsstions to help the
particular government in nominating ‘the proper parsons.
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Selection of roargicinants for rhe Goeonl Couries

The WOrkshop/Swminer Directors shouid advise the TCC on this point,
Diroctors, having ltaken evarythang into consideration, nemely aptitude,
per formance, contributicn, ability, their general knowledge of the
perticipante, including in particular the available funds for the general
courges, will make recommendations to the IOC, The Dircctors should take
into account the overall benefit to individuals ond governments.

Chapter I1: Irogional Wcrkshop/Semi:qg

\reaseere s

Multilateral wcrkshops wonld seem to be a necessary first step.
Parpose

The purpose of the two-week Norkshop/Seminar iz tn provide a forum
for all those involved %o specify their needsa ‘hen 1o arrange provlems
in order, and to define objectives and the means of atiaining thems

It shonwld define each operation in terms of objectives and equipment.
Opportunity will be provided to advise beginners that the best approach is
for a country to start in a swall way, and then advance slowly but steadily.

The Workshop/Seminar is to provide the initial solid fourdations with
which to support an ocean management system, The less developed nations
will ascertain what oceanographers can and cannot do in regard to their
country*s problems,

Minally the regional workshop must consider regional and international

co-operation,
Y-

Locations of Workshop/Seminars

A series of workshops in different arecas is therefore strongly advised.
Suggested geographical locations would be (a) Latin America, (b) South-east
Asia, (c) The Middle East, (d) The Caribbean Islands, (e) The Mediterranean
countries and (f) The African continent which could be grouped under. two
heads - the Fnglish speaking countries, and the Francophone nations, In
all, there would be a total of seven different workshop/seminars.

Scope and nature of programme of work

The wofkshop/seminar rust explore in depth particular subject areas or
develop a programme technique that is significant for strengthening or
recognizing the marine science structure. All previous information on
oceanography in the region should be studieds During the first day or
two, participants should present status reports,

The programme of work will consist in the elaboration of curricula
and content. During the first day or two, participants should present
status reports. Their widely varying substance and candour will no
doubt present a unique source of facts and perceptions. To make them
more useful and to identify the common thein=s among them, #ﬁey should be
well discussed by the whole group. This riay be follewed by lecturcs,
demonstrations, and discussion periods, to prepare them for group
activities.



I0C/INF-224 - page 4

It is expected that the anproach indicated above would help the experts
in giving the pariticipants some preparation concerning (a) the principles
and thecries of marine environmecnt, (b) the principal guidelines in
training piogramme elaboration; (¢) the rdle and different processes
involved in marine science and technclogy, (d) the principles of evaluatirn
and (e) the cruciel point 1egarding the relationship between professional
training and the practical consequences should be wcll emphasised,

Participants should treat in great detail the all important question
of 1~ck of communication betwecn scientistc and administrators in dificrent
courtries and how to improve them. To cater for the multidisciplirary
aspccts demanded, maritime law and the economic aspects of oil production,
should not be forgotten. If possible the programme of werk should be one
that can lead to the formulation of internationcl co-operation and common
projects between science rcsearch institutions on rcgional and internationcl

bases,

The programme of work should show how to utilize modern administrative
methods and techniques in the aspect of training, supervision, control, and
agsessment for purroses of maximizing efficiency in science aud teclinologye.
The r8le of "science administrators'" should be fully realized.

The rcal mcaning of marine affairs should be explained as well as the
scope and nature of the marinc resources. The topics that must be
amplified should thoerefore be thosc relating to the pressing problems of
fishing, ocean management, prospection of minerals, and tourisms In
addition, it would be proper to accord certain priorities to physical
oceanography, geology and biology of the continental shelves, to ports and
harbours, as well as the mcans of putting these into operation.

The view is constantly advanced that every varticipant must present
a general summing up of the state of marine science in his homec country,
the research investigations carried out, and the bonefits that have been
derived from effective use of the marine environment,

~The programme of work must include the prosentation of information on
the activities in the region, of all relevant international bodics. A%
the end of the two weck period, the participants should have acquired
sufficient krowledge and motivation to (2) organize and evaluate with the
aid of experts their own national programmes and priorities in marine
affairs, (b) organize and evaluate with the aid of experts their national
training programmes with rospect to science and tochnology. The views of
all concerned should also be ascertained about how the next general course
should be run, '

Setting up working groups

Each group could make 2 study of a particular assignment and its
economic ciroumstances, With the consent cf the Director, 2 group may
adopt its own assignment objectivess It may then identify the problems
involved in the attainmont of the regional devel opment goals and then
devise elemonts of curriculum cerresponding to and answering these
problems, ‘
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Whercver and whencever poscible concepts should not be presented
Loforchand, but arrived at inductively thorugh an interdisciplinary approach
and pocitive action, combining theory and practice in its progresasion
towards the cbjectives, Though activitics carcfully planncd for
particular cducational ypurposcs shouid be the cesrence of every short-tern
trainirg programme, additional and uvnexpected lcarning has an opportunity
vo flourish in thosc¢ cncounters that arc unplanned and unstrusturcd.

Sucational moterinls

. . / . .

The objectives of the workshop/scminar as well as the list of
participants and documents should be sent to all thosc invited about two
months before comacncomelte

Questionnaire for cvaluaiion of tho workshop/seminar*

A mechanism must be introduced for systematic staff-participanis!
review of the training cxperience in order to assess its vitality in
mecting needes, and to introduce changes where they cre rcquireds

A revicw-preview scesion should be possible especially at the end of
the first weck of the workshop,

The terminction of the workshop/seminar should provide an oppertunity
for a sccond review-preview session,.

Contimued cvaluation by group leaders (gp-ordinatovs)

The group leadzrs are those persons charged with responsibility for
detailed planning, co-ordination of resources, supervision of operation
and follow-up of participantse

Compendium of lecture notes

At the end of the workshop/seminar, a compendium of lecture notes
should be compiled by the co-ordinators, Production of these notes
gshould be a co-operative enterprisze in which authors, co-ordinators,
directors, participants and the IOC Secretariat, work together in deciding
which concepts, methods, and terms merit inclusion.

Chapter III: Staff Dircctly in Charge of Operations

‘Directors

The rcsponsibility for directing the development of each regional
workshop/seminar should be vested in two Direcctors, one loccl and one
non=locale. The Djirectors of the project are the individuals whom the
I0C Seccretariat views as its liaison with the workshop/seminar, go far as
the academic or educational aspects of the programme are concernede
Therefore it is the Directors named in comnecction with the.workshop/
seminar to whom the IOC will turn for information about the projecte

Non-local Director (foreign)

A Director should be a good leader, and a man of sound judgement,
He ought to be a scientist involved ot one time or the other with science

*Queslionnaire is available in the original unabridged text
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administration. Above all the non-local Dircctor ehould be a person with
good international connections.

Local Director

He m2y or may not be a scientist, However, where it is possible to
hirc a scientist such option should beo exercised.

Background to the Programme Dircctor

The Director should be a scicntist,

A Director could be a high government official.  Somcone who knows
both administrative and international problems, He would be familiar
with budgeting and advising the govermment. The appointment of legal mex
holding government positions has bcen suggested many times,

Functions of Directors

The Director should sece that all reports aroléubmitted and thai a
compendium of leccturcs is compiled. Both Lecturers and Group Leaders
should be dircctly responsible to him, It is his duty to take decisiong
affecting the day~-to-day rumning of the programme, The Programme
Director is responsible to the Secretary of the IOC for his actions,

The selection of the participants in the goneral courses from among
those who attended the workshop/semlnar is the responsibility of the
Directors; acting with the collaboration of the Locturers, Co-ordinators
and the IOC Secretariat, if need be,

Lecturers

It is importaont to include among the lecturers .someone skilled in the
process of facl11tai1ng active group and individualized loarning.

Professors should come from dlfferent parts of the world, Those from
the region should.be given ample opportunity to participate in the programme,
In each case, however; lecturers ought to possecss a sound knowledge of the
problems of the area and other parts of the world, People from the
business world may serve a useful purposes They should be included,

Lecturers must cover a wide spectrum, namely political science,
economics, sociology, psychology, law of the sea, theoretical occanographers
who could teach how to collect and possess data, the rest could be
experimental marine scientists, i.e, experts in different fields of marine
science and oceanography. Experts have the duty to guide programme
design so as to ensure active involvement of participents in the task of
le«...rnlng.

They should be responsiblo for sharpening, clarifying and shaping of
the content focus which in the final analysis must be specific enough to
communicatz to prospectlve partlcipants what they can expect to gain from
the experience,
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business world may serve a useful purpose, They should be included.
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economics, sociology, psychoiogy, law of the sea, thecoretical occanographers
who could teach how to collect and possess data, the rest could be
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design so as to ensure active involvement of participants in the task of
le&mingo

Co—-ordinators (group leaders)

They should be responsible for sharpening, clarifying and shaping of
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commmnicate to prospective partlclpants what they can expect to gain from
the experience,
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In accopling to prrticipnte in one or some ov all of tho progrumen of
cdication and training, an indisvidual acknewledges hio iatent te paticiprie
Lo obthe Mall extent of hies obilibrou,

Simplo penaltics moy be imposced for breach of conaaci,

Gnapton IV:  Reporbs of Participon'y

Final reportao

— ) 01 8 bavise bt < e B o

The finnl reporis of all comeerncd - the particivante, the Co-ordinatore,
the Locturers and the Durectors -~ revrosent o compleote ovaluation ot the
coconplishinente of the project, Fincl reports arce usually duc ot tne end

of the neriod of activity of cacli projeet,

Follow-up of traiuing nprogrammes

The follou~-vup which is an c¢sscential part of an international progrouume
of this magnitude should be the rosponsibility of one organisme This
should be the responsibility of the Sccretary of the IOC who should carry
it out during the following months or ycars for as long thercafter as is
both feasible and meaningful, Follow-up will depend on notional attitude.
If nccessary on-site visits may be arranged by the IOC Scerciarict. A
questionnairc to asscss whether the desired objectives have been achieved
should also be used in all cascs where this is possible,

Chapter V: GCeneral Coursec

Introdvction to course format

.The general coursc merely fills the lacuna. left by lack of familiar-
isation with the difforent aspects of marine affairs, Such gaps that may
affect the judgement of a science adminisctrator when deciding on the overall
perspective of the marine environment,

The General Course will be divided into %wo distinct parts, (2) General
Course - First Part, which runs for two months and (b) General Coursc -
Second Part, the duration of which, is for anothcr period of two months.

In between the first and the sccond parts is the Mid-Course Break, which
should last for not morc than onc month, The main purpose of tho break
is to allow cach ropresentative to return to his home country for
consultations The eccond part of the General Coursc is both for
spccialization and cxchange of ideeas,

The duration of the first part of the.General Course shall be
cight weeks., During this period, accent will be placed on lectures, and
discussiouns of the subject-matter,

(2) Some _of the seclected training projccts in marine sciencc and
related subjects, compiled by the IOC Secrctariat, and prcscnted to the
first Working Group on Training, Fducation ond Mutual Assistance (TEMA),
offer good exomples of the level of courscs that may fit the needs of the
porticipants in this programme.
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ey cxauaple, ¢lementory interdisciplinory course in warine scienece and
ile npplicd copuctsa, supplicd by the Department of Feonumic and Hocinl
Arfairs of tho Unitod Nationo, is dosigned for the benefit of morine seienc.
cominteoredors with little or no seicent.fic background. The progroamae
would include, inter nlia, o chort inbrodustion to the phyuicnd and
chiomionl propchius of gen watcer, air-sca interaction, currentus, wives
ol tides, the seuabed, marine biology and biological reucurces, non-living
repources and obher uces cf the sea, protrction of the rerine zrvirom ont,
the Unitod lotions oysten and the oceans,

The mogt impostant aspcet of this curriculum is that The Ocenn
E-onomics nnd Technology Bronch of the Department of Economics end Social
Affairs of the United Notions wovld be willing to consider to contribulce
to thim training coursc by providing lectures in two arcas namely, (u)
mineral resources and related technology, and (h) the United Nations
cystem and the sca.

The first part of thc general coursc nunt deal ameng other things
with the maps of fishing arcas in the world, spocics identification,
cvaluation area, i.ce knowing what fishing stock therc arc, a fair
knowledge of the meaning of upwelling, i.c. apart from being considerced
the greatest source of food in the ocecn, how smch fish con be caught,
possibilitics of catching morc, problems of transport and merkceting,
catching equipnent, trade, processing, and all problems oonnccted with the
cxploitation of marine resources, conservation, what is meant by more
rationally orgonized fisherics, The FAO could provide assistonce in
making projcctions or forccasts and to some extent in formulating policies
for rescarch and developing, The programme could also include manpower
study in fisheries undertaking, how & programme for fisheries co-opcratives
works, and a good knowlicdge of the up-to-date fishing institutions.

(¢) If the curriculun of the gencral course must incorporate certain
oepects of university courscs, then the accent must be placed on simplicrty.
Introductory course in occanography mey cover basic phases including
submarine geomorphology and structurce Ocean currents, water rmasscs,
waves and tides and biological oceanography is to be introduced briefly
in an elementary but comprehcnsive way. Ocean research such as fisherics
development, port developmcat wnd the implications of a research station
must not be overlooked in the general course. In addition, they nced to
grasp something of the tempo of sciencc, how long ccriain experiments lost,
the difficultics of resource survey and the need for computers, It should
incorporate the geo-morphology of the ocecans to clarify their different

parts and the proccsses going on in them,

A more detailed gencral course content is outlined as follows:

Parts to be incorporated in the progranme

1. Basic coursc in general cccanography, including marine geographye
To be given cach day for four honrs for one week (a total of 20 hours).

2, Bagic course in mairine resources including the catcgorics enumerated
hercunders.

Physicel rcsources, ¢.3. tidai power
Chcmical resources, €.ge bromine extraction :
Geological resources, cege heavy mineral sands, off-shore oil
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fiological resources, e.g. Cish stocks
Miscellaneour resources, c.ge btourism, vonsportation

To be given cach doy for fonr houws For o weck, meking a total of
20 Louris,

3, Courrea in gonoral aeanof.phy and narine TecrToeg

Thiv ghould be tausht concurrently in the morming and in the afternoon
during the first weok,

4, A lisic cource in marire resource erploitntion methcdolosr, i.e. ocean

cagineeriag, To te twu*nb Tour hours a day for one weel: (total of
n -\
20 hours,,

5 A basic course in marine resource economics, To be given four hours
a day for one week (total of 20 hours).

6. Courses in marine rescurce exploitation methodology and marine resource
oconcmics wolld be t bavbht concurvently in the morning and in +the
afbernoon Juring the cecond weelk,

Te A basic course in marine pollution, To he given four hours a day fcr
orie week (total of £0 hours),

8« A basic course in ocean law ineluding both domestic and international
law, coaslial law and narine pollution laize To he given four hours a
dey for one week (total of 20 liours),

9. Basic courses in marine pollution and ocean law would be taught
concurrantly in the mornings and the afternoons during the third week.
Total of course time would be one month, Total of course hours would
be 160, Total of contact hours would be 140,

Part of the g2neral course may also deal with the following:

1. Resource exploilation problems:
Sources of funding for exploitation and costs inyolved
(foreign or domestic, bilateral or multilateral)

2e Technology transfer requirements and costse

3. The effects of resource exploitation: pollution, non-renewable
resources and cosis; renewable resources and costs; economics
including marketing (domestic and foreign); multlple use development
of new industries; ‘trade-~offs and cost~benefit rations,

Spin-off implications of marine sciences

Since we are creating a cross-disciplinary awareness it may be necessary
to incorporate in the programme of work othcr subjects which play an
important rdle in the field of marine sciences,

For cxample the core courses at the University of Rhode Island, for
the degree laster in lMarine Affairs, include Basic Ocean Ingineering,
General Oceanography, International Law, Marine Geography, Economics of
Marine Resources and the Marine Affairs Seminar, Other subjects are
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finance, community planning, geogvaphy, geology, onvanography, ocean
¢cngincering, politicul gscicice; and 1esource ecouosics,

The Depertment of liconomic and Social Af'fairs, Unitecd Natlions, suggoestcd
a general appreach to related subjects aimed at policy-mokers oir advimers to
policy-makers counselling governments on the complox icsues of uses nhd
managzement of the near-shore arcas. This is contained in an I0C-TlulA
working group aocument.* Topics include administrative, legal and economic
provlems, that may arise in the management of these arcas, cdecision-wanking
as to cxploitation liconces, shipping and fishing rights, optimization in
the usc of these arcas with regard to exploitation of living and non-living
resources, shipping and ports, preservation and conservation measures,
disposal of wastes, dumping, recrection and tourisue

Lectures

The bonces of the course should be o serics of lectures, interlaced with
seminars, discussions and visits to laboratories,

Interaction between staff and porticipents, is an essential clement of
the programme,

Informal meetings comprising the ertire group of staff and participants
should be planned on a two-weekly basis to provide an opportunity for public
discussion of thoughts and fcelings about the whole programme,

Tours and field training

Field work should be considered as an integral part of the curriculum,
But it ought to be a minor component of the coursec,

Chapter VI: Mid-Course Break

Consultation with governments

The participants will find out for themselves whether their countries
would be intercsted in some of the various aspects of the marinc environment
cnumerated during the course. Participants should dotermine what they
believe, on the basis of this contact, to be their cuounirics' needs and
priorities in marine science, lechnology and regear.i.

The other necessary part of the mid-course breik is to ascertain what
means are envisaged toward the recalization of the objectives stated by
these countries, In addition, the naturc of assistance to be requested
from the Intergovermmental Oceanographic Cemmission in the transfer of
science and technology should be identified,

It is especially essential at this stage that participants should
establish a means of continuous flow of information and communication with
the Secretariat of the IOC on all present and futurec objectives. This will
help the IOC %o offer effective assistance to those who may need it, from
time to time.

Before participants return to their home countries, the Directors of
- the General Course, and members of the staff should encourage them to
correspond with any of them directly concerning any problems they may
encounter in the course of their deliberations.

*10C/TEMA-I/6 page 15 .
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Chapter VTT: Decead |ort of the Geveral Conroe

Attachment and specirlization

The programme is primarily designed to provide o deeper ¥mowloeige of
thosc arcas of the mirine environment which correupond ‘o the needs of
cach country.

Sperialization may include among other marine problems, one of the
following: cnvirommental pollution, ecoingical control, resewrch and inter-
pretation of data, fish population, applicatiorn of meteorclogy in cconomic
wnd social develebment, coxtraction of minerals, transportation and
recreational aspect of the marine envirovinent, International bodics
dealing with this subject like IMCO, FAO and WHO, to name only a few, cou:ld
help participants during the first part of the gencral course by elaborating
on ‘this sector and the issues involved.

Tnatitates suitable for attachment

Meny colleges and universities would consider accepting readily a
number of porticipants pursuing part of their training in their centres.
It would however be ithe duty of the organizers of the programaes to
determine (a) how moany of such centres are availakle, {b) which fields
they specialize in, (¢) how mdny participants they can accommodate,

(d) facilities couveniently disposable and (e) whot period of the year
would be suitable to accept vorticipants,

By joining with scientists in certain institutes, this will in fact
make it possible for smaller centres to serve as hosts, especially for a
project of this nature, Some relatively small campuses could indeed provide
urusually favourable envirouments for projects built around scientists
brought in from leading universities.

Concentration on problem areas

Participants can choose between a rumber of projects, carefully
preparcd by the institution, so that each will be enabled, as far as
possible, to adapt his studies to his later needs. They will meet at the
allocated centres for an initial one-.or two-day session during which
lectures, demonstrations, and discussion periods prepare them for individual
work to be carried oute  The participants will be loecated within the area
of the centres and supervised by outstanding experts in the chosen fields.

They should take whatever time is neceosary to revicw the literature on the
subject and examine thovoughly, in the fieid, the area to be studied,

Rudiments of field performance

This may incorporatc laboratory experience aboard shipe Participants
should be involved in topic analysis, sampling and expecrimental dcsign as
well as the conduct of special kinds of field experiments,

The final stege of training and education programme

Participants after completing their work in ‘the various centres of
attachment and specialization, return to tae main course campuse This
aspact should bring the whole group together for a short period of four
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wecks. The major part of the time will be devoted to seminar work,
tiscussion and involvement in current rescarch probloms.

Ench participant shovld prepare a written reoport of his cxperiences
and views ou the course, Effcctive compilation of dota becomes o major
pari of the rcsponsibility of the staif and Directors of the training
ProsTaAmNmMC S, Participants in their final reports would be r,.ccially
required to express the view whether the projeect is worth repeating, ani
if ihc response is positive, at what intervals. In the case of a
nsgative answer, rcasone should be advanced to suppcet that viow.

Textbooks and Languaze Problems

Textbooks for ihe general course

Few textbooks smitable for training personnel from the less developéd
countries are available, Thore are even fewer books written with the
needs of the devcloping nations in mind. If any attempt is to be made to
remedy this critical situation; experts involved or intevested in preparing
manuals and texitbooks, should remember to stress examples of problcms in
the less developed areas, The presumption is that this would help the
less developed countries in identifying themsclves with the issues raised
in the textbooks or manuals, and applying the soluticns proposed if any.

Oceanography is a field that will atiract many young people in the
near future as more attention is drawn to it, and adequate publicity is
given to the bencfit of the ocean sciences to a growing nation,

Language probloms

It would be easier to find English~speaking experts to deliver ledtures,
conduct seminars and hold discussions at the general coursc.

In the final analysis, English should be the-language of the general
course, . .

PART IIT

Practical.Matters of Paramowit Importance

Chapter I: Facilitics

General picture of location

Germaneness of the university compus is cssential. 'fhe ideal location
is one whore ancillary expertise existss It must be a place where
participants can live together, talk together, and goct to know one another.
Location should not be a centre like Paris, Rome or London, where certain
individuals could be obliged to live in diffcrent arcas of the citye.

Facilities of particular nature

There must be for instance a good library with sufficicnt reading
rooms to(encourage private studies, Hodern science laboratories should be
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avnilable so that participants can oce scientists ot work,. In spitec of
the fact thet the main teaching 1lrrmage may e English and all mast e
reuconably proficient at wntry, yot tnc wvalrlability of a langrage
laboratory o the compus would be of conaiderable agsistance to those less
skiltul than the ohthers.  Avoilebility of rescarch vesuels is o condition
Sira_gua non, A coabination of actdemic work and conventional imcetings
alern caunot ongender a scense of togetherncsos, Other activitics must be
avallable to poompt the participunts' social intcrests. Real understanding
may te ochicved in such circumstances, Academic progrummcs should
thercefore be interwoven with recrectional facilities,

Chapter I1: Co—operation of Other Bodics

(Intergovernmentel and Non-Governmental)

I0C as syncnro-scope

The task of the Intergovernmental Oceanographic Commission is plainly
one T co-ordination nnd harmonization, The Commission's function is to
put international scientific co-operation at the disposal of all those
institutions who know about the occans, thercby paving the way and
providing the necessary framework and initiative for favouruble governmental
decisions with rcspect to these problems.

Financial supvort for collaborators

It is certain that the agencies - intcergovernmental and non-govern—
mental - invited to participate will not be strong cnonugh to provide
financial support.

General Conclusions

The essential point is that the representatives of the developing
nations should now be allowed to speak for themselves, They must have
some idea of what their national priorities are. It is their duty to
defince their progromme of activitics as they see them, In the minds
of mony new nations oceanographic rescarch is less tainied politically,
and valuable from an educational poin’ of view, yet they feel the urge
to stand in its way, either becausc resistance will draw attention to
their insignificant position in the marine environment, or because it is
considered the best way to disrupt and disorganize a whole developing
system which leaves them tctally ignoreds The new nations need to
develop their own scientific capabilities if they ever hope to be able to
1ift themsclves above dependent poverty.

The economic opportunities in the oceans are open to all nations
both advanced and less advanced,

It is quite possible that one of the by-products of the training of
Administrators may be the establishment of Regional Centres for the
Development of Oceanography (RCDO) to co-ordinate efforts on a regional
scale; to help avoid expensive dup!ication of efforts among the
developing countries; to assist the IOC in all its activities within
the rogion; %o compile directories of institutions and courses and
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experts in the arca; and to disscmineatc information about the activitics
of other Speccialized Agencies and international bodies doing some work in
that region. Expericace in Europe shows this. The propeoscd iraining
programme of administrators gives the IOC the exccllent opportunity of
strossing the importance of regional collaboration, The HCDO will help
provide an answer to fundamental issucs when common rescurces ore to be

exploited,
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