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SUMMARY

Secretariat Note

The attached document is a Summary of the above paper prepared 
by Dr, Bello in 1973 and submitted to the eighth session of the IOC 
Assembly as document IOC-VIIl/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 governments: firstly,
for participation in a series of two-week Regional Workshop/Seminars 
which are intended to provide 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 ... to identify 
specific training needs and to follow up recommendations of the TEMA 
group in full, as approved by IOC resolution EC-11.12. It is 
considered that this existing programme should be taken into account 
when the need for the two-week Regional Wo'rkshop/Seminars proposed by 
Dr. Bello, is being considered.
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SUFüUr/ OF

A study project on mutual a3cistannc between ntatos 
__ Leading to a transfer. of science and technr. 1 __

by Dr. E.G. Bello

PART _I

Marine Science ar.d Marine Environment

Introduction

Successful use of the soa depends largely on having strong scientific 
capabili ' j.03r. Oceanography should be looked on as basic marine research 
involving tile utilisation of ali appropriate basic scientific disciplines 
towards tho understanding and solution of the scientific problems of the 
soa.

The Position of the Less Developed Countrios (LDCs)

Hitherto, the policy for the application of science to development in 
many less advanced countries was neither clear nor consistent. Often 
specific needs did not coincide with the trends of scientific interest in 
the developed world. .Most of the activities in the less developed 
countries place great emphasis on fisheries studies* Therefore even when 
reasonable 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 lovei on tho functions and the role of the Inter­
governmental Oceanographic Commission.

The individual who does in fact dominate the activities of the trained 
professionals is the government administrator. 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 tho administrator can, on the other hand, be and 
indeed has been the stumbling block to progress and development in this 
field.

The essential thing is not tho training of professionals but convincing 
governments of the developing nations to make adequate provisions well in 
advance in thçir policy arrangements for a trained individual to find a 
place to fit into and oxercise effectively the profession which, in many 
cases, involved years of hard work. But it is commonplace to find a 
number 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 professional



is ali.::orbed into the society, in time he finds that he lacks the essentia! 
equi pneu 1: to carry out his responsibilities. It is therefore neocssary to 
begin ino IOC proposed training programmes not from the begi.nr.ing but from 
above. By this we mean the high lovei administrators - those who are, or 
will one day be in control,, The importance and the possi c.. o elizxdends 
cor.:,oe be over exaggerated.
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PARINI!

Piincipal Guidelines to the Proposed Trairing Programme 

C harri or I: Selection of Candidates

Participants envisaged

The kind of participant envisaged is a soiei it if io administrator in_thq 
highost echelon of government from vihich a man could be spared for a period 
oi_ four months. Where the above is not possible, the individuals .hon3d be 
men of high calibre, in line for promotion.

Eligibility of candidates

Academic achievement, ability, and a strong personal desire to further 
the objectives of the project should be the common denominator. Certain 
individuals may hold the view that it is wrong to send a mixture of people. 
But it must be borne in mind that projects of an interdisciplinary nature 
may be such that participants having rather widely varied backgrounds can 
profitably participate, One important attribute is that participants must 
come with a. clear awareness of the aims of the programme and a personal 
coi;,mibroent to contribute to them.

Basically, persons nominated by Governments should have: (a) good
university degree(s), post-graduate background, and/or many years of 
administrative experience; (b) they should hold a position that will 
provide opportunity to use whatever they gain, to assist colleagues in 
government to gain an appreciation of the potential importance of 
educational principles and procedures that have been highlighted by the 
programme. Furthermore, governments that encourage and support candidates 
in taking such special training must aiso be prepared to encourage and 
reward thoir efforts to apply the knowledge they have acquired. Participant 
shov-ld be persons who could arouse the interest of others m exploring some 
of their ideas. Candidates may or may not be scientists.

IOC responsibility in deciding on candidates for the Regional Workshop/ 
Seminar

The Secretariat should take the responsibility of identifying whom to 
train, i.e. the individual who should attend the workshop/seminar.
Although governments may nominate their own candidates, they should still 
be properly seratina zed. The Secretary of the IOC should in this regard 
offer assistance and advice if requested, or eake suggestions to help the 
particular government in nominating the proper persons.
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Sp]ceti on of roi cipant3 for rj 1 >• G: ■rai Cearae

The Workahop/S'-'mj.rrtr Directors shouüd admise the ICC on this point» 
Directors, having taken everything into consideration, namely aptitude, 
pro formance, contribution, ability, their general knowledge of the 
participants, including in particular the available funds for the gene.t'al 
courses, will make recommendations to the IOC. The Directors should Indce 
into account the overall benefit to individuals end governments.

Chapter II: Regional Workshop/Senirc-r

Multilateral workshops would seem to be a necessary first step.

Furpose

Tho purpose of the two-week VJorkshop/Seminar io to provide a forum 
for ali those involved to specify their needs. Then to arrange problems 
in order, and to define objectives and the means of attaining them.

It should 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 small way, and then advance slowly but steadily.

The Workshop/Seminar is to provide the initial solid foundations with 
which to support an ocean management system. The les3 developed nations 
will ascertain what oceanographers can and cannot do in regard to their 
country's problems.

Finally the regional workshop must consider regional and international 
co-operation.

Locations of Workshop/Seminars

A series of workshops in different areas 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 English speaking countries, and the Francophone nations. In 
ali, there would be a total of seven different workshop/seminars.

Scope and nature of programme of work

The workshop/seminar must explore in depth particular subject areas or 
develop a programme technique that is significant for strengthening or 
recognizing the marine science structure. Ali previous information on 
oceanography in the region should be studied. 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 themes among them, they should be 
well discussed by the whole group. This r.ay bo followed by lectures, 
demonstrations, and discussion periods, to prepare them for group 
activities.



It io expected that the approach indicated above would help the experts 
in giving the participants some preparation concerning (a) the principles 
and theories of marine environment, (b) the principal guidelines in 
training programme elaboration, (c) the rôle and different processes 
involved in marine science and technology, (d) the principles of evaluation 
and (e) the crucial point regarding the relationship between professional 
trailiing and the practical consequences should be well emphasised.

Participants should treat in great detail the ali important question 
of lack of communication between scientists and administrators in different 
countries and how to improve them. To cater for the multidisciplinary 
aspects demanded, maritime lav/ and the economic aspects of oil production, 
should not be forgotten. If possible the programme of work should be one 
that can lead to the formulation of international co-operation and common 
projects between science research institutions on regional and international 
bases.
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The programme of work should show how to utilize modern administrative 
methods and techniques in the aspect of training, supervision, control, and 
assessment for purposes of maximizing efficiency in science and technology* 
The r81e of "science administrators" should be fully realized.

The real meaning of marine affairs should be explained as well as the 
scope and nature of the marine resources. The topics that must be 
amplified should therefore be those relating to the pressing problems of 
fishing, ocean management, prospection of minerals, and tourism. 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 means of putting these into operation.

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

The programme of work must include the presentation of information on 
the. activities in tho region, of ali relevant international bodies. At 
the end of tho two week period, the participants should have acquired 
sufficient knowledge and motivation to (a) 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 rospoot to science and technology. Tho views of 
ali concerned should aiso ho ascertained about how the next general course 
should be run. .

Setting up working groups

Each group could make a study of a particular assignment and its 
economic circumstances. With the consent of the Director, a group may 
adopt its own assignment objectives. It may then identify the problems 
involvod in the attainment of the regional development goals and then 
devise elements of curriculum corresponding to and answering these 
problems. • .



Wherever and whenever possible concepts should not be presented 
beforehand, but arrived at inductively through an interdisciplinary approach 
and positive action, combining theory and practice in its progression 
towards the objectives® Though activities carefully planned for 
particular educational purposes should be the essence of every short-term 
training programme, additional and unoxpoctod learning has an opportunity 
to flourish in those encounters that are unplanned and unstructured®

Educational materi ais

The objectives of the worlcshop/scminar as woll as the list of 
participants and documents should bo sent to ali those invited about two 
months before commencement®

Questionnaire for evaluation of tho workshop/seminar*

A mechanism must be introduced for systematic staff-participants' 
review of the training experience in order to assess its vitality in 
meeting needs, and to introduce changes where they are required.

A review-preview session should be possible especially at the end of 
tho first week of the workshop.

The termination of tho workshop/serainar should provide an opportunity 
for a second review-preview session®
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Continued evaluation by group leaders (co-ordinators)

Tho group leaders are those persons charged with responsibility for 
detailed planning, co-ordination of resources, supervision of operation 
and follow-up of participants.

Compendium of lecture notes

At the end of the workshop/seminar, a compendium of lecture notes 
should bo compiled by the co-ordinators. Production of those notes 
should be a co-operative enterprise 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 Directly in Charge of Operations

Directors

The responsibility for directing the development of each regional 
workshop/seminar should bo vested iii two Directors, one local and one 
non-looal. The Directors of the project are the individuals whom the 
IOC Secretariat views as its liaison with the workshop/seminar, so far as 
the academic or educational aspects of the programme are concerned. 
Therefore it is the Directors named in connection with the workshop/ 
seminar to whom the IOC will turn for information about the project.

Non-local Director (foreign)

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

•^Questionnaire is available in the original unabridged text



administration. Above ali the non-local Director should be a person with 
good international connections.

Local Director

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

Background to the Programme Director

The Director should be a scientist.

A Director could be a high government officials Someone who knows 
both administrative and international problems. He would be familiar 
with budgeting and advising the government. The appointment of legal men 
holding government positions has been suggested many times.

Functions of Directors •
\

Tho Director should see that ali reports arc submitted and that a 
compendium of lectures is compiled. Both Lecturers and Group Leaders 
should be directly responsible to him. It.is his duty to take decisions 
affecting the day-to-day running of the programme. Tho Programme 
Director is responsible to the Secretary of the IOC for his actions.

The selection of the participants in the general courses from among 
those who attended the workshop/seminar is the responsibility of tho 
Directors; acting with the collaboration of the Lecturers, Co-ordinators 
and the IOC Secretariat, if need be. •

Lecturers
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It is important to include among the lecturers :Someone skilled in the 
process of facilitating active group and individualized learning.’

Professors should come from different parts of the world. Those from 
the region should.be given ample opportunity to participate in the programme. 
In each case, howevorj lecturers ought to possess a sound knowledge of the 
problems of tho area and other parts of the world. People from the 
business world may serve a useful purpose. They should be included.

Lecturers must cover à wide spectrum, namely political science, 
economics, sociology, psychology, law of the soa, theoretical oceanographers 
who could teach how to collect and possess data, the rest could be ' 
experimental marine scientists, i0e, experts in different fields of marine 
science and oceanography. Experts have the duty to guide programme 
design so as to ensure active involvement of participants in tho task of 
learning.

Co-ordinators (group leaders)

They should bo responsible for sharpening, clarifying and shaping of 
the content focus which in the final analysis must be specific enough to 
communicate to prospective participants what they can expect to gain from 
the experience.



administration. Above ali the non-local Director Ehould be a person with 
good international connections.

Local Director

He may or may net bo a scientist. However, whero it is possible to 
hire a scientist such option should be exercised.

Background to the Programme Director

The Director should be a scientist,
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The Director should see that ali reports arc submitted and that a 
compendium of lectures is compiled. Both Lecturers and Group Leaders 
should be directly responsible to him. It.is his duty to take decisions 
affecting the day-to-day running of the programme. The Programme 
Director is responsible to tho Secretary of the IOC for his actions.

The selection of the participants in the general courses from among 
those who attended the workshop/seminar 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 important to include among the lecturers someone skilled in the 
process of facilitating active group and individualized learning.

Professors should come from different parts of the world. Those from 
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In each case, howeverj lecturers ought to possess a sound knowledge of the 
problems of tho area and other parts of the world. People from the 
business world may serve a useful purpose. They should be included.

Lecturers must cover à wide spectrum, namely political science, 
economics, sociology, psychology, law of the soa, theoretical oceanographers 
who could teach how to collect and possess data, the rest could be 
experimental marine scientists, i0e. experts in different fields of marine 
science and oceanography. Exports have tho duty to guide programme 
design so as to ensure active involvement of participants in tho task of 
learning.

Co-ordinators (group leaders)

They should be responsible for sharpening, clarifying and shaping of 
the content focus' which in the final analysis must be specific enough to 
communicate to prospective participants what they can expect to gain from 
the experience.
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O’I? 1 galion of partFcip:uiiti

In accepting tu pr.rt Lcipnto in ano or some n? ali of tho progr irenen ->f 
...O*,, cata en and '«raining, an individual acknowledges bin intent to pai tioipato 
Lo Ulu full extent of bio ah.iii Lion.

Simple penalties may bo imposed far broach of conduct.

Chapter IV: Rep or i r, of Parti, ci |iant s

Fina1 report□

The finni reports of ali concerned - tho participante, the Co-ordinators, 
tho Lecturer:.; and tho Directors - represent a complete evaluation of tho 
eccompJ ishinontc of the project, Final reports are usually duo at tac end 
of tho period of activity of caeli project,

Foilow-up of trainingragrammus

The folia,-up which is an essential part of an international programme 
of this magnitude should be tho responsibility of one organism. This 
should be the responsibility of tho Secretary of the IOC who should carry 
j.x out during the following months or years for as long thereafter as is 
both feasible and meaningful. Follow-up will depend on national attitude.
If necessary on-site visits may be arranged by tho IOC Secretariat. A 
questionnaire to assess whether the desired objectives have been achieved 
should aiso be used in ali eases whero this is possible.

Chapter V; General Course

Introduction to course format

. ..The general course merely fills the lacuna., loft by lack of familiar­
isation with the difforont aspects of marine affairs. Such gaps that may 
affect the judgement of a science administrator when deciding on the overall 
perspective of the marine environment.

The General Course will be divided into two distinct parts, (a) General 
Course - First Part, which nans for two months and (b) General Course - 
Second Part, the duration of which, is for another period of two months.
In between the first and tho second parts is the Mid-Course Break, which 
should last for not moro than one month. The main purpose of tho break 
is to allow each representative to return to his home country for 
consultation. The second part of the General Course is both for 
specialization and exchange of idea.s.

Tho duration of the first part of the.General Course shall bo 
eight weeks. During this period, accent will be placed on lectures, and 
discussions of tho subject-matter.

(a) Some of the selected training projects in marine science and 
related subjects, compiled by the IOC Secretariat, and presented to the . 
first Working Group on Training, Education and Mutual Assistance (TEMA), 
offer good examples of the lovei of courses that may fit the needs of the 
participants in this programme.
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F'.: I* cx'v.’iplo, elementary ini urd inoi pi in; my course in marin»; Hoi cnco arul 
:i l,n rippli nd napuctn, pappii oti by "tho Department of Economic and Uedai 
Affairs of tho Unit ori. Nat i ona, io decided for t)io benefit of marine aoi one: 
administrators with littlei or no noient .fie background. Tile programme 
would include, intur alia, a short in trochi oti on to tile pii;/si Civl and.

0111.1 o.'.l properties of soa water, air-sea interaction, currentu, waves 
and tides, the seabed, martno biology and biological resources, non-living 
resources and other uses cf the soa, protection of tile r. urine ."-mu roni oni, 
tho Uni tod ITotiono system and the oceans.

The moot important aspect of this curriculum is that Tho Ocean 
Economics and Technology Branch of the Department of Economics and Social 
Affairs of tho United Nations would bo willing to consider to contribute 
to this training course by providing lectures in two arcas namely, (a) 
mineral resources and related technology, and (b) tho United Nations 
cystom and tho sea.

The first part of the general course must deal among other things 
with the maps of fishing arcas in the world, species identification, 
evaluation area, i.o. knowing what fishing stock thcro arc, a fair 
knowledge of tho meaning of upwclling, i.e. apart from being considered 
the greatest source of food in the ocean, how much fish can be caught, 
possibilities of catching moro, problems of transport and marketing, 
catching equipment, trade, processing, and ali problems connected with tile 
exploitation of marine resources, conservation, what is meant by more 
rationally organized fisheries. The PAO could provide assistance in 
making projections or forecasts and to some extent in formulating policies 
for research and developing. The programme could aiso include manpower 
study in fisheries undertaking, how a programme for fisheries co-operatives 
works, and a good knowledge of the up-to-date fishing institutions,

(c) If the curriculum of the general course must incorporate certain 
aspects of university cournos, then the accent must bo placed on simplicity. 
Introductory course in ocoanography may cover basic phases including 
submarine geomorphology and structure. Ocean currents, water masses, 
waves and tides and biological oceanography is to be introduced briefly 
in an elementary but comprehensive way. Ocean research such as fisheries 
development, port development and the implications of a research station 
must not be overlooked in tho general course. In addition, they need to 
grasp something of the tempo of science, how long certain experiments last, 
the difficulties of resource survey and the need for computers. It should 
incorporate the geo-morphology of the oceans to clarify their different 
parts and the processes going on in them.

A more detailed general course content is outlined as follows:

Parts to be incorporated in the programme

1. Basic course in general oceanography, including marine geography. '
To be given each day for four hours for one week (a total of 20 hours).

2, Basic course in marine resources including the categories enumerated 
hereunder:

Physical resources, o.g. tidal povrer
Chemical resources, e.g, bromine extraction
Geological resources, e.g. heavy mineral sands, off-shore oil
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biological resources, e.g. fish stocks 
Miscellaneous resources, e„g, tourism, transportâtion

To bn gi'/on each day for four hours for % week, making a tubal of 
20 iiours.

3 = Courre3 in /J^ncral cocanogo T.phy and narr'ro re oca

Thio should be taught concurrently in the morning and in the afternoon 
during the first neck.

4. A lu.sic course 
engineering,
20 hour.-),

in mari re _ re sour eo £xr l£ it nt ion_ met ho do .1 ogy, i, e„ ocoan 
To be taught x’cur hours a dny for one week (total of

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 resource exploitation methodology and marine resource 
economics would be taught concurrently in the morning and in the 
afternoon during the second week.

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

8, A basic course in ocean law including both domestic and intesmational 
law, coastal lav/ and marine pollution lav;. To be given four hours a 
day for one week (total of 20 hours),

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

Part of the general course may aiso deal with the following:

1, Resource exploitation problems:

Sources of funding for exploitation and costs involved 
(foreign or domestic, bilateral or multilateral)

2, Technology transfer requirements and costs.

3, The effects of resource exploitation: pollution, non-renewable
resources and oosts; renewable resources and costs; economics 
including marketing (domestic and foreign); multiple 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 other subjects which play an 
important r31e in the field of marine sciences.

For example the core courses at the University of Rhode Island, for 
the degree Isaster in Marine Affairs, include Basic Ocean Engineering,
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, geography, geology, oceanography, ocean 
engineering, political science, and. io source economics*

The Department of Economic and Social Affairs, United Nations, suggested 
a general approach to related subjects aimed at policy-makers or advisers to 
policy-makers counselling governments on the complex issues of uses and 
management of the near-shore areas. This is contained in an lOC-TEi-lA 
working group document?® Topics include administrative, legai and economic 
problems, that may ariso in the management of these areas, doeision-■making 
as to exploitation licences, shipping and fishing rights, optimisation in 
the use of these areas with regard to exploitation of living and non-living 
resources, shipping and ports, preservation and conservation measures, 
disposal of wastes, dumping, recreation and tourism.

Lectures

The bones of the course should be a series of lectures, interlaced with 
seminars, discussions and visits to laboratories.

Interaction between staff and participants, is an essential clement of 
tho programme.

Informal meetings comprising the entire group of staff and participants 
should be planned on a two-weekly basis to provide an opportunity for public 
discussion of thoughts and feelings 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 course.

Chapter VI; Mid-Course Break

Consultation with governments

The participants will find out for themselves whether their countries 
would be interested in some of the various aspects of the marine environment 
enumerated during the course. Participants should determine what they 
believe, on the basis of this contact, to be their o^intrios’ needs and 
priorities in marine science, technology and rcsear-N,

The other necessary part of the mid-course break is to ascertain what 
means are envisaged toward the realization of the objectives stated by 
these countries. In addition, the nature of assistance to bo requested 
from the Intergovernmental Oceanographic Commission in the transfer of 
science and technology should be identified.

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

Before participants return to their horae 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 courso of their deliberations.
*I0C/TEMA-l/6 page 15
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Chapter VTI rSnor.,id_i '.r1'. of the Cinera Canrso

Attachmont and__speoiplization

Tho programme is primarily designed to provide a deeper knowledge of 
those arcas of the marine environment which correspond io the needs of 
each country. .

Specialization may include among other marine problems, one of the 
following: environmental pollution, ecological control, research and inter­
pretation of data, fi3h population, application of meteorology in economic 
and social development, extraction of minerals, t ran sp ort ation and 
recreational aspect of the marine environment. International bodies 
dealing with this subject like IMCO, FA.0 and WHO, to name only a few, coir.Id 
help participants during the first part of the general course by elaborating 
on this sector and the issues involved.

Institutes suitable for attachment

Many colleges and universities would consider accepting readily a 
number of participants pursuing part of their training in their centres.
It would however bo the duty of the organizers of the programmes to 
determine (a) how many of such centres are available, (b) which fields 
they specialize in, (c) how many participants they can accommodate,
(d) facilities conveniently disposable and (e) what period of the year 
would be suitable to accept participants.

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 
unusually favourable environments for projects built around scientists
brought in from leading universities.

\ ’
Concentration on problem areas

Participants can choose between a number of projects, carefully 
prepared 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 out. The participants wi-1-1 be located within the area 
of the centres and supervised by outstanding experts in the chosen fields.
They should take whatever time is necessary to review the literature on the 
subject and examine thoroughly, in the field, the area to be studied.

Rudiments of field performance

This may incorporate laboratory experience aboard ship. Participants 
should be involved in topic analysis, sampling and experimental design as 
well as the conduct of special kinds of field experiments.

The final stage of training and education programme

Participants after completing their work in the various centres of 
attachment and specialization, return to tile main course campus. This 
aspect should bring the whole group together for a short period of four



weeks. The major part of the time will be devoted to seminar work, 
discussion and involvement in current research problems.

Each participant should prepare a written report of his experiences 
and views on tho course. Effective compilation of data becomes a majox’ 
part of tho responsibility of the staff and Directors of the training 
programmes. Participants in their final reports would be specially 
required to express the view whether the project is worth repeating, ani 
if the response is positive, at what intervals. In the case of a 
negative answer, reasons should be advanced to support that view.

Textbooks and Language Problems
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Textbooks for the general course

Few textbooks suitable for training personnel from the less developed 
countries are available. There are even fewer books written with the 
needs of the developing nations in mind. If any attempt is to be made to 
remedy this critical situation, experts involved or interested in preparing 
manuals and textbooks, should remember to stress examples of problems in 
the less developed areas. The presumption is that this would help the 
less developed countries in identifying themselves with the issues raised 
in the textbooks or manuals, and applying the solutions proposed if any.

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

Language problems

It would be easier to find English-speaking experts to deliver lectures, 
conduct seminars and hold discussions at the general course.

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

PART III

Practical Matters of Paramount Importance 

Chapter I; Facilities

General picture of location

Germaneness of tho university campus is ossential. The ideal location 
is one whore ancillary expertise exists. It must be a place whore 
participants cari live together, talk together, and got to know one another. 
Location should not be a centre like Paris, Rome or London, where certain 
individuals could bo obliged to live in different areas of the city.

9
Facilities of particular nature

There must be for instance a good library with sufficient reading 
rooms to encourage private studies. Modern science laboratories should be
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avnilabio eo that participants can noe scientists at work. In spite of 
the fact that the mam teaching language may 'bo English and ali must he 
reasonably proficient at entry, yet ino availability of a language 
laboratory ;n tho campus would be of considerable assistance to those loss 
skilful than the others.' Availability of research vessels is a condition 
sire eina non, A combination of academic work and conventional meetings 
alcae cannot engender a sense of togetherness. Other activities must be 
available to prompt the participants' social interests. Real understanding 
may be achieved in such circumstances. Academic programmes should 
thea afore be interwoven with recreational facilities.

Chapter II: Co-operation of Other Bodies

(intergovernmental and Non-Governmental)

IOC as synchro-scojoo

The task of tho Intergovernmental Oceanographic Commission is plainly 
one of co-ordination and harmonization. The Commission's function is to 
put international scientific co-operation at the disposal of ali those 
institutions who know about the oceans, thereby paving the way and 
providing the necessary framework and initiative for favourable governmental 
decisions with respect to these problems.

Financial support for collaborators

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

General Conclusions

The essential point is that tho 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 
define their programme of activities as they see thorn. In the minds 
of many new nations oceanographic research is loss tainted politically, 
and valuable from an educational point of viow, yet they feei the urge 
to stand in its way, either because resistance will draw attention to 
their insignificant position in the marine environment., or because it is 
considered tho best way to disrupt and disorganize a whole developing 
system which leaves them totally ignored. The new nations need to 
develop their own scientific capabilities if they ever hope to be able to 
lift themselves above dependent poverty.

The economic opportunities in the oceans are open to ali 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 duplication of efforts among the 
developing countries; to assist the IOC in ali its activities within 
the region; to compile directories of institutions and courses and
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experts in the arca; and to disseminate information about tho activities 
of other Specialized Agencies and international bodies doing somo work in 
that region. Experience in Europe shows this. Tho proposed training 
programme of administrators gives the IOC the excellent opportunity of 
stressing the importance of regional collaboration. The BODO will help 
provide an answer to fundamental issues when common resources ore to be 
exploited.
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