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INTRODUCTION

.1, 'fhe Genersl Asserbly of the United Natiocns in December 1968
“adopted Resolution 2467 (XXIII), which contains the following request
to the Intergovernmental Oceanographic Comtission (Part D, Section b a):

Wy, Requests the United Nations Educational,
Scientific and Cultural Orgenization that its
Intergovernmental Oceenographic Commission:

(a) Intensify its activities in the scientific
field, within its terms of reference end in
cooperation with other interested agencies, in
particular with regard to co-ordinating the
scientific aspects of a long~term and expanded
prograrme of world-wide exploratlon of the ocesns
end their rescurces of which the International
Decade of Ocean Explorastion will be an 1mportant
element, including international egency programmes,
en expended international exchange of data from
national programres, and 1nternat10nal efforts to
strengthen the research cepsbilities of all
interested nations with particular regerd to the
needs of the developing countries;” .

This programme will be referred to further in thls document es the
Expanded Programme.

2. The Working Grcup accepted a8 & bagis for its discussions that
the purpose of the Expanded Progremme was that preposed by tue IOC Bureau
at its Ninth Meeting, and endorsed by FAO end WMO, namely: '

"o increase knowledge of the ocean, its contents and the
contents of its subscil, and its interfaces with the land,
the atmcsphere, and the ocemn floor end to improve
understandlng cf processes operating in or affecting the
marine environment, with the goal of enhenced utilization
of the ocean and its resources for the benefit of manklnd."

3. ‘The present "Draft Comprehensive Outline of the Scope of the
Expanded Programme" was develcnen by the Working Group on the besis of the
report "Glcbal Ocean Research" prepared by & Joint Working Party of the
Advisory Coumittee on Marine Rescurces Research of the FAO, the Scientific
Coumiittee on Qceanic Research of 1CSU, znd the World MEteorological
Orgenization, end of more than 30 national proposals. - These proposals were
compared with those conteined in the report "Global Ocean Research' and
the results of this reviev in the several disciplinary areas constltute the Draft
Comprehensive Qutline of the Expanded Prograume which is set ocut in the
present dccument. In. complllng this cutline, the Working Group recognized
that, by the nature of marine science, the 1list could not be exhaustive and
thet other progpammes of equal merit could well arise during the. course of

the Expanded Programme.’ o
. 'O/.l
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_ Since the report "Global Ocean Research” and the national proposals .
presented in the series of documents SC/IOC-VI/5 contain infermation which
will be useful in detailed planning which it is expected will follow the’
adoption of the Draft Outline of the Expan&ed Progrmzrme set out. hereafter, the
following more dﬂtalled rﬂferences to the source cocumentatlon are -given belcw.

Document SC/IOC—VI/S(l)

UNITED STATES OF AMERICA -
UNITED KINGDOM
SWITZERLAND
DENMARK |
CANADA
FEDERAL REPUBLIC OF GERMAHY
FIHLAND
FRANCE
- ITALY
SOUTH - AFRICA
NETHERLANDS
HONACO : -
IVORY COAST : " :
GREECE
ARGENTINA : -
. NORWAY ' N
SINGAPORE
MADAGASCAR
MEXICO
AUSTRIA

Document SC/I0C-VI/5(2)

UNITED ARAB REPUBLIC
- UNITED STATES OF AMERICA -

Document,SCYIOC-VIIBCBJ

ARGENTINA

AUSTRIA

CHILE

FEDERAL REPUBLIC OF GERMANY
FRANCE R
ISRAEL

MEXICO

NIGERIA

HORWAY

PAKISTAN

PHILIPPINES

POLAND




Document 5C/I0C-VI/5(3) continued

REPUBLIC OF CHINA
REPUBLIC OF KOREA
STHGAPORE

SPATH

SWEDEN

TURKEY

WORLD METEOROLOGICAL ORGﬂHIZATIOH

Docurment IOC-VI/S{L)

AUSTRALIA
FRANCE
INDIA
ITALY

J APATT

BEW ZEALAND

UNITED STATES OF AMERICA

Documents SC/IOC.WGfT/k, 7/8, T/9 end T/1% gave additiomal preposals from

the USSR, USA, Thailand end Japen.

In addition to & Preface, Intrcduction and Summary (with Idst:of
Participants end List of Abbreviations used) the report of the Joint Working

Party established by ACMRR, SCOR anc WMO entitled "Global Ocean Reséerch™

comprises five principal sections as follows:

l. Ocean Circulation and
Ceean-Atmosphere
Interaction
2. Lifg in the Ocean
3. Marine Pbllution_

L. Dynamics of the Ocean
' Floor

5. Implementetion of an
' Expanded Propgrarme

® . . . ' -
Thls section in the nrovisional
French edition has an independent

English:  French Spanish Russian
editicn editicn edition edition
(provisicnal)(provisionsl)

P, 3-9 pp. T~16 pp.10-30 Pp.9-19

% - .
pp.10-18  pp. 1-16 pp.31-58 pp.21=35
pp.19-25 Dp.17-28 PP59=TT pps37-46
pp.26=36 pp.29-'h5 pp.78-10? DD HT-64
pp.46-58 Ppe108-127 »1.65=TT

PP 3?-'"4)4

pegination.
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4. The proposals for the Expended Programme contained in the Draft Outline
cover also the Internetional Decade of Ocean Explcration as en irmportant elerent
of this Programme as defined by UN Resclution 267 D (XXIII). 'In order to
understand better the relationship between these programues, the Working Group
reccmmended that the implermenteation of the Expanded Programme be started as soon
as feasible after its adoption, preferably in 1970, and that the International
Decade of Ocean Exploration be recognlzed as the c_cceleratlon phase of the

Expanded Programme.

5« Various steps are underwsy to broaden the base of the YI0C and to-
strengthen the ccoperation between IOC and other intercsted bodies of the United
Nations System. Taec Working Group recommended that the brosdened IOC, in close
cooperation with cther interested bedies, accept the proposed responsibilities =
to (1) develop the scientific content and form of the Expanded Progremme, and .
(2) to co-ordinate its implementation,

. 6., During the early years of the Expanded Programme major emphasis must be
given to deteiled planning. Althcugh it is not ncw possible to identify all the
ongoing and scheduled activities relevant tc the purposes of the Expanded
Prograrme, - there are certain act1v1t1es that can clearlJ contrlbute to 1ts

initial phases such a3t

& Cooperatlve-1nvestigatiﬂﬁa, such as. that underwsy in the
Kurcoshio and adjacent regions, and thcse planned or projected'
in the Ceribbean, Meé::.terranean, Southem Ocﬁa.n and North
Atlsntic.

be. Those elements of IGOSS that relate to the research on the
scales and freqnencles of oceani'c phenomena, investigations
6f sceanwatmosphere interaction directed towards understanding
of the ocean, end studies of varisbility required for the
design of the eventuel operating system. S

c. Thosc elements of World Weather Watch and the Glcbal Atricspheric
Research Progrerme that concern oceanic phenomens and the
infiuvence on then of atmospheric.conditions snd processes.

“d. 'Those elements of the regular and field programues - of international
agencies dealing with 501ent1f1c aspects of marine resources
end their env1runment. : S




T. It was recognized that s number of cooperative investigations are
being carried out by international orpenizetions outside the UN Syster, such
-as ICES and ICNAF. Such investigations mey be highly relevant to the purpose
of the Expanded Progrm and ways must be found to facilitate their
co-ordination with programmes being implemented within the UN System. For
example, an IOC/ICES/ICNAF Co-ordinating Group for the North Atlentic has already
been established with this end in view. :

It wvas alss noted that & number of supporting activities within the
UN System and by other crganizations will contribute importently to implementation
of the Expanded Programme. These include activities related to data and information
management; training, education and mAnDOWEr'3 instrumentetion end methods;
technology end supporting facilities end services; essistence to developing
countries; legal aspects of scientific investigation. Corment on these matters
is given later in this document. - R

8. Durlng the development of the Expanded Prograrme, new co-operative
projects will be presented for possible inclusion., In the view of the Working
Group the fcllewing eriteria could be anplied as’ a.nproprlate in the seleetion

of co-operative projects:

1) Merber States are willing to participate actively
" in the project.

2) ﬁae project can be carried out most effectively
through international co-operative actiom.

3) The project has a scund scientific basis and is
well desimed tc yield significant new information.

4) The project will provide information and understending
that will contribute to the goal of ephenced
utilization of the ccean and its rescurces,

5) The project will help meet the needs of.developing
countries.

A project that satisfied all these criteria would be an extremely
strong candidate for inclusion in the Expanded Programme. It will not be
necessary in each case that ell criteria be met, but the w:.lllngness of Member
States to pa.rtlclpa.te is clea.rly essentla.l.



SCIINTIFIC CONTENT OF THE EXPANDED PROGRAMME

1, PROBLEMS OF OCRAN-ATHOSPHERE INTERACTION, OCEAN CIRCULATIOH,
VARIASILITY, AND TSUYAMID

" Introduction

The sea and air are narts of a vast thermal enrlne and as such are cleosely
coupled. They have a common source of energy: solar radiation. The ocean, however, -
is a much larger heat reservoir. The heat retrensmitted by the ocean into the
atmogphere is unevenly distributed. The pattern of atmospheric pressure is thus.
 heavily influenced by the ocean. - The atmospheric pressure gradients generate winds.
The winds form the waves and drive the major surface currents which re-distribute
enormous amounts of heat received by the ocean from the sun. . The winds are =
themselves modified by the energy which the atmosphere draws from the ocesn. It is
almost impossible to consider any aspect of the ocean or atmosphere thermodynamics..
alone, Many aspects of physics and chemistry of the ocean should therefore be
considered in close relation to the global processee of ocean-atmosphere 1nteract10n

and general ocean circulation.
In the following text the projects are grouped under three headings:

(1) Oceen—AtmoaQ_ereInteraction (Projects 1.1 to l.h);

(B) Water Circulation and Distribution of Prqpertlcs in the Ocean
(Projects 1.5 to 1.13); T

(¢}  Variability, Tsunami, and Tides‘ (Projecté 1.14 to 1.16).

These heedlngs are not mutually exaluslve and some overlap of research subjects
is 1nev1teble.

A. Ocean-Atmbsphere'Interacfion

5

Project 1.1 Small-scale ocean—atmosPhere 1nteract10n studles.

Programme'Outllne - The programme includes *nvestlgatlon of the edgacent bounda:y
layers cf the ocean and the atmosphere and of their structure in relation to wind and
waves, heat and water exchange, including a closer study of oceanic turbulence and -
turbulent exchange of momentum and heat at ell pertinent scales, as well as
departures from geostrophic approximstion at different levels within those leyers.
Small-scale vertical gradient measurements with modern metheds in both the ceean and
the ‘atmosphere should be made and examined in relation tc larger scale distributicns
end phencmena. Wind effect on the sea surface should be studied further. Multi-ship ,
operations of variocus patterns, uslng arrays of buoys and masts, would be needed for_“,
these pﬁfﬁBﬁes. Upperwocear data should be expedltlously exchanged.

oS



anfi

These investigations should be conducted in different régions. They are of
particular interest in the equatoriel and tropical regions where more stable
winds end eurrents predomineote, '

In addition, instrumental necsurenents of wind waves will be organized to obtain
wave spectrs which represent the kind of data which has multlple USES, Sefa 1n

sh1p-desxgn1ng.

Project 1.2 Investigations of the heat and Water exchgnge through the ceean=
atmesphere interface (medium scale) o W

Progromme Qutline « The enormous accumulation of heat in the surface waters

in low latitudes and its effect upon the formation of tropical storms should be a
subject of special interest. - Otherwise, detailed studies of the heat exchenge
through the surface are important in a&ll areas for estimeting the total heat .
budget of the oceen. Studies of thermo~heline structure would permit correlation
between the heat exchange through the ocean surface end the peculiarity of the,
-decper weter circulation. . -

Project 1.3 Larger-scale ocean-atmosphere interaction studlés»?rdm stormpsurgés
to the coupllng of qua31-pernanent baric centres of the atmosphere
with the major features of the ogeenic c1rculat10n.h

Programme Cutline -~ Studles of storm-surges and development of prediction methods
will require improved sea-level measurements (cf. also Project 1.16) end the
establishment of files of compatible etmospheric and: cceanic data. Such,files
covering entire oceans will permit important correlations between major dynamical
features of the atmospherc and the ocean,  The development. of I608s Ccf. Sectlon 5)
‘ w1ll contribute greatly tc these large—scale studies, . .

Project 1l.4. Special study of scales and frequgn01es involved in ocean-
: atmospnere interaction, R .

Progrepme Outline - Numercus studies require a monitoring network. No network
can be effectively de51gned without knowledge of the.scales and frequencies of
fluctuations of environmental characterlstlcs,'1nclud1ng wind and current

veloeity. Pilot studies are underway in some fields and should be extended to -
others. The same studies will contribute to the investigation of occeanic .
varisbility as such (cf. Project 1.1%) and will a@llow determination of the requlredﬁ
accuracy of measurements i the ocean as related tc the scales of phenomena.‘




B. = Woter Circwnlation and DlstrWDutﬂon of “rOhortles in the QCaun

Ocean c1rculat10n redlstrlbutes heat end other propertles betweén different
latitudes end depths. Upwellings, which bring rich reserves of nutrients to
the surface-gf the ocean, are parts of the genervl circulation which anect the.
blolOplcal nroduct1v1$y in a mrst radicel way. o 3

thtle can be studled in th» ceeen without thorouch knowludge of the clrculﬂtlon.
5S¢0 far, the general. circulation of the world oceen is unders tood in & gross way.
Knowledge of details is very uneven, ' Hot cnly the mejor currents, but the less
clearly defined end the less permanent features, necd to be examined further.

Among the various projeéts suggested the most irportant are the following:

Project 1.5 Studies of mixing ond diffusign,_both verticel and horizontal,
at 2ll pertinent scales, and of the processes which cause them,
such as surface effects, turbulence, internal waves, convection ete.

Pmymmﬁﬁﬁ@_—Smdﬂoﬁwmﬁ@smd%%mwmmvﬂlmrmmmmQf
the type described under Projects 1.1 and 1.k, The orientation of the programme
.and the metheods of data treestrent would be differcnt. The results cbtained will

be anpllcable in Projects 1.7 to l.12.

Prbject 1.6 Detalled investisations of the zonal flOWS recently dlscovered
' in lovw latitudes. : :

4
"

-Progranme Outline = ArraJs of buoys with current meters end’ chtlons repeated
synchronously by several ships would constitute the backbone of such 1nvegt1natzons.
Important planning and coordination experience can be dravm from the EQUALANT '
upemtwons conducted by the I0C J.urlnp' 1963-6L.

Prcject 1.7 Investigation of the processes converting surface water into
: ‘ 1ntermed1atc, Geep, .and bottonm water, of the rates of such.

conversion, and of the subsequent return path of these waters: to
“the s urface, 1nclu61nr Turther transfbrnﬂtlcns 1nvolvhd.

Prograrme - Qutline - These 1nvestlgatlons would be planned-and conducted_in

accerdence with the nmethodology develoned for each specific case. Use of moder.

instrurentaticn, such as STDs or continuous cherical analysers, .may be particularly

desirsble., In some areas resecrch subnerines moy prov1de a reons of conducting

observations and *neaaurements under ice.
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Project 1.8 Studies of budgeis of wamer, heat salt, and nutrlents 1n varlous
' ocean basins., :

i

Progranng Outline - Depending upon the size of each specific basin and the
character of the water exchange with neighbouring basins (through straits,
passages, shallow arceas, ete.) deteiled surveys of phJSlcal end chemical proPertles
would be desigmed to leet shorter or longer periods of time. In certain cases the
use of fast or continuously recording devices would be strongly ‘recommended :

(evge STDs, expendable Bms, undervater cables, or buoys wlth contlnuously recordlng

SENSCLs ) e

Project 1.9 Studies of coastal and océanic upwalllngs and their relatlon
o to the pgeneral ocean circulation, large-scale oceen-atmosphers -
1nteract10n, and local atmospherlc and oceanlc condltlons.

Programme Outline - -Studies of the 1nmed1 te mechanlsms of upwelllng could be
correlated with larger-scale oceéenic and atmospheric phencnmena, i.e., zcenal sub=- .
tropical flows in the ocean and sub-trc cpical anticyclones, In additich, it seems
probable that variaticns in sea~surface terperature produced by changes in-
upw;lllnp have important effects on the weather conditions in the littoral aress.
Studies of such effects would be a valusble by-preduct of reseerch on the uuwelllng
Process. There is alsc considersble geclogical interest 'in the sedlmentology of
such regions of high orgenic productivity and of the accumulation of organic matter
and phesplicrites. Great benefit to fisheries would result from an improved - -
understending, leading to prediction techriques, of the intensity and fluctustions
of upwellings,. Theoreticel models can be developed tc arrive eventually at prediction
methods. : ' S o S

Project 1.10 Investigetion of frontal systems and convgrggnce-zonés,
’ their formeticon and varlatlon, and their effect on
living orgonisms. & : : :

Programme.cutline ‘= The sarie approach as in 1.9 should be followed and studies
conducted 1n close correlation with the studies of large-scale atmospheric

phencmena through detailed field surveys ead theoretical models. Permanent or semi- -
permanent monitoring systems would be imstrumental in following time veriations. :

i

Project 1.1J. Investigation of the verticeal structure of oceanic currents. -

Prograrme Outline -~ Velocity structure in some of the mejor cceanic currents has
been exeamined but much still rermains to be learned. The structure of slower and
less repular currents has received less attention and should be exsmined, as should
particulars of deep flows near the bottom, including the veloeity structure between

the bottom fricticnal layer.

of s
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Project 1,12 Invcs*;raﬁlon of the chemlcal comp051t10n of
sea water end use of chemical knowledge for stu&ylng

“the ocean c1rculatlcn.

Prepramme Qutline = Further at“dl@u on the composition of sea water and its
varisbility 1a time and in spece may revesl. aadlulonal informetion on the
formation, mixing, circulation, end "residence time" of weter masses at the

surface or in the depths of the ocean. Knowledge of distribution of nutrient salts
is indispensable for biclogical studies. There is still much to be learned from
studies of salinity, dissolved oxygen, carbon dioxide, phesphorus, nitrogen, and
silicone. More recently, deuteriun, trltlum, oxygen isctopes, and Carbon 1%, as
well as other radio nucleides and some trace elements, less affected by -biological -
-processes, have become recognzzed as having prospective rcles as tracers of

circulation.

Project 1.13  Studies of special problems of coastllnes end estuaries: runoff,
 exchange w1th land, sedlment transport wave er051on, ete.

Progremme Outline - These studles, becauSE of their nature, will require complex
multi-disciplinery teems of scientists, including physicists, chemists,
"sedipmentolopgists, coastal engineers and sanitary engineers., The results of thege
studies will have practical application in coastal protectlon, harbcur construction,

pollution preventlon, ete.

C. _Variability, Tsunami and Tides : - : )

Project 1l.1h Investlvatlcn of varxablllty of. env1ronmental characterlstlcs
in time and in space at all- gcales. ‘ :

Programme Outline - It was traditional in the‘pasﬁ'to think cf the ocean us
being in e quasi-steady.stage, considering even the seasonal variations as minor -
and limited to surface water. Now we find that we cannot progress in our study
of the ocean without teking into account the variations which teke place in it

as 8 result of static and dynamic instebilities and a generally transient state of
cceanie¢ processes. Understending of short period end long period veriability of
the opeapic characteristics, particularly the termperature, is importeant for
estimating and forecasting thermal conditions of the ocean. Large~scale variations
of oceanic conditions (particularly thermel) lead often, to disastrous effects on
living orgenisms, to their mess mortality or migration. The well-known Bl Nino
near the Peruvian coast can serve as an exarple of such natural disasters.  The .
following topics may be chosen when plenning research in variability:

:(a). Large~scale and long=term chanpes in surface conditicns that
take place in such areas as the North Pacific reguire more
detailed and longer series of cbservations in crder to be

unaerstood.
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(b) Sipnificent seasonal chanpges, such as those oceurring uh@ér
the irfluence of monsoons, as well as less-—pronounced seascnal
changeg in other remions, should be studied.

(¢) Suall-scale end short~tern variations, such as 1nternal vaves,
should be invegtipgated. :

Project 1.15 Further Studies of Tsunami.

Programme Outline =~ A different kind of variability is involved in natural
disasters which occcur as a result of underwater earthquekes. The latter produce

a wave or & series of waves travelling preet distences and producing rapid changes -
of sea level whieh in turn result in floods and destruction. This phencmenon is
called tsunami. The disastrous effects of tsunamis c¢n many coastal areas of the
world have directed the attention of many people to the stuéy of this nhenomenon.
The International Tsunami- Warn1ng System was established in the Pacific Ocean
recently with the assistence of I0C.  Further studles of the dynamices of the
formation and propagatlon of tsunami waves are necessary. International exchange

of all tsunami. data is desirable.

Project 1,16 .= Further expansion and irproveﬁunt of the global tide
station network and its exten51on into the open Dcean.

Programme Quiline -~ More sea level recordlngs ovér longer nerlods of time and in
meny additional lecalities are needed in order to lmprove tidal predlctlon and -
tsunami wearnings (e¢f. also Project 1. 15) International cooperatlon can be
instrumentel in éxtending the globhal network cf tide gauges into the open ccean .
where recordings are particularly needed through cooperative development, - .
production and maintensnce of deep sea tlde geuges to be placed on the oecean flcor. -
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2, LTVING RESQURCES AND THMIR RﬂLATIOkS WITH TEE _ . .
MARINE ENVIRONMENT T

The Scientific Problems | : ;

The practlcal Justlflcatlon for the biological and related env1ronmental
- studies within the BExpandod Progromme is the_contribution they

will make to daxlmum use of the ocean as a source of organic products. Both
basic and mismion oriented research will be needed, and most proaects will.

be 1nter—dlsolpl¢nary in nature.

; Llfe probably orlglnated in the ocean., Study of the immense variety of
species now living in it throws light on the evolution of life on earth and
ite constantly changing ocomposition. Investigation of the complex web of
inter-relations between these marine organisms, and between them and the
medium in which they live, is a major part of ecological research. Through
such research man hopes to understand to control,and to fturn to his own
advantage, the general: blologlcal processes which give the face of Barth its .

speclal character.

Probably man's oldest; -and certainly still his most compelling, conocern
with marine life is, however, as a Tesource of protein~rich food and food
supplements foxr himself and his domestic, animals and also for sport and as
providing useful or attractlvs materials and drugs. He now extracts nearly
60 million tons of such products annually, Each year the food harvest is
‘increased, as is the variety of produéts. Through the- application of science
and technology, and sufficient and wise investment, the harvest could be
doubled, perhaps quadrupled, in the next few decades. This growth will be
limited by the‘productlve capaclty of the sea for organibsms of the klnds
presently harvested ‘If uses can be found for the even more abundant, but
smaller, animals and plants, and means devised for gathering and processing
such "unconventional resources" efficiently and cheaply, the useful harvest
could be increased many—fold though by preclsely how much more we do not

yet know,

© Puture expansion of fisheries is, however, beset with sconomic, -legal
and technical problems, the solution of which will require appreciation and
understanding of the population dynamics of ‘the living reséurces, of their
relations with the enviromment, and of the nature and beh:viour of the -
organisms as individuals and as groups. Catches of many spzcies tend 1o be
highly wvariable aﬁd ‘as yet largely unpredictable. The numbers ‘and movements
of young, and of animals of catchable size, are deeply influenced by large-
and small-scale featurcs of the ocean circulationy these influences must be
understood if reliable forecasting systems arc to be developed and catching
operations made more efficient and surc. To find, aggregate and catch the
animals we must understand their behavioural characteristics, and marry
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biology. with engincering for the invention of batior me theds. Fishing
“%solf affects greatly the size and composition of stecksy management of
fishories for sustained yields ‘requires urderstanding of the dynamics of .

. the exploited stocks and of the population of organisms whlch nourish oxr
compete with them. To uiilize them more fully we nceed to know meore about
their biochemistry.' ' ' : ' o

‘With the above conelderatlone in mind, prOJects are outlined. deallng '
with the environmental relationships-and assessment of the living resources.,
Thé lesser known resources, particularly, would be mapped and measured, and
research expanded on the dynéamic processes in the ocean 1nvolved Jdin the '
fixation, transfer, concentration and dispersion of organic matter and
energy, and which thus determine the degree and nature of 1ts blologlcal

product1v1ty (Projects 1 to 6). :

With one exceptlon ﬁnedocument mentlone SpElelc ocean. areas only ae
illustrative examples. The Antarctic area is unique in that it contains the
largest known unused resources, harvesting of which will require new methode
of fishing ard processing, as well as oceanographic studies to assist in
locating concentrations, and weather and ocean forecasts for safety and
efficiency of operation in a harsh enviromment far distant from centres of
consumption, For such reasons the study of Antarctic seas is glven sp901al

attention in the Expanded Programme fPro;ect 7).

: Changes in the marine. ecosystem, and. geographlc exchanges, hava Sp901al'
significance., ' Some of these originate in natural -phenomena and others . in
human activities such as -canal digging, dam building ahd shlpplng, as well
as fishing and waste disposal (considered in another section of this'documont),
More : del:1.‘13e:m*:n.1:e:l.3nj ‘man is becoming interested in manipulating the ecosystem.
to improve it from his peint of view, but lasting success_.in such - enterprises
as transplantations ‘and mariculture can sprlng only from SCIBntlflc studies
in depth to.complement pilot experiments, Some biological communltles need .
protection. from change s0. that their etudy can prov1de a relatlvely stable

basis. (Proaects 8 to lO)

Uncertalntv as to the 1dent1ty of the anlmals and plants in the ocean .
impedes progress in ecological/ research and can confuse predictions. Only
a fraction of-these is yet adcquately -described and classified; the status
even of seme:otherwige qu&te ‘well-known forms Temains in doubt " Taxonomy,
which. has fallen into: relatlve obscurlty s must . be rev1ved and supported

adequauely (Progeet 1),

: _uqually 1mportant is thc need for 1mproved technlques of‘collectlng and .
observing marine 1life.  To a considerable extent this oan be achieved by.
applying tochnology developed for other purposes. 'But. new techniques must
be developed especially for bticlogical and. ccological r\search. The blologlst

must not only be able to go to sea, but to go down into the sea and have
adequate instruments for sampling all organisms in, and measuring all
parameters of, his object of study. In Progect 12 are set out: suggestlons '

for some priorities in this respect.
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4 large general increase is needed in the scale of biological and
related physical measuremcnis in the world ocean. Greatest advantage
must therefore be taken of e¢xisiing natlonal laboratorics,; "ships of
cpportunity", island observatories, buoys, platforms established for
other purposes, aircraft, artificial satellites, suhmor51blas, undorwater
habitats and other new devices. ‘At th¢ same time a varied range of
experimental work, at sea and'ashore, will need to be conducted, and
full advantage taken of modorn data processing and analysis techniques
in the construction and testing of mathemaitical models of the natural

systems belng studied,

Project and Programme Outlines

Project 2,1 ~ Fill gaps in knowledge of distribution in time and space
and of abundance of primary and secondary carnivores, and in particular
estimate biomass, sizes and availability of cxploitable animals and
their potential yields in several lcsser known arcas of potential
interest, particularly some of the principal upwelling arcas and the
continental slopes. ' :

Programme Outllno «~ Conduct systematic egploratory surveys in seleccted .
productive regions, using acoustic and exploratory fishing tochniques
(sce biological project 12 (¢)).to dotermine the presence and concen—
tration of animals of fishable size. It will not be practicable to
carry out ¢xploratory. fishing in all arcas of potential interest and
work should be concentrated on the principal upwelling arcas and some
~,0f the continental slopes which appear to be hlghly productlve yet

‘remain little knowr,

Project 2,2 — In seloocted geographic areas of high productivity
detormine the abundance of organisms of each size, within each trophic.
level in the ccosystem, and evaluate the flow of energy and material
through the warious trophlc levels to the. pelag:l.c and benthic
communltles. . . _

Programme-Outline - In solected areas, including imporitant upwelling
‘arcas, and others of high productivity, investigate in detail the

. production of animals and plants. at each trophic level, and especially
the composition. of the diets of the animals and the size distributions
of organisms and their food at sach level. At the same time, determine
the seasonal patterns of the environmental' conditions under which

- energy .-exchanges take place and the recruitment patterns of the main
‘carnivores. Parallel laboratory studics are noeded of tho reproduction

- rates of the algae, gencoratiorn times of herbivores and carnivores and
the kinde and rates of food intake and growth efficienties of major
consumers. The arcas selected should include ons or more in which

there is little exploitation, such as the Arabian Sea, and arcas with )
higher degrees of exploitation such . as the Gulf of Guinea, Poru Current

~and Gulf of Thailand. Tracing cnergy pathways through the benthic-
detritus systum to the demursal populatlons will present formldable




=16~

mothodological problems; but measurcments could be made of standing erops

and possibly of production, of the commonor benthic and epibenthie animals,
and of the transfeor of food in the printipal demersal carnivores,. Blologlcal
project 12 (b) should provide the means of. estimating input rates of =
utilizable organic matorial to the sea~-bed. It will be neocossary also o
deftermine the places in the pelaglc energy cydles of pelagic critical life-
history stages of bcnthlc carnlvores.- This programme will also contribute

to Projects 2.4 and 2.9, }w' C St : S T

Project 2.3 - Study

‘a)  the global distribution, magnltudu and seasonal varlatlon in prlmary
and herbivore production; Do

b) - the product1V1ty oharactorlstlcs of those: herblvores and small
carnivores that are found in larvo and dons» concontratlons and-
thus may eventually be harvestod o : S

Programme Outline - Mcasure the rate of carbori fixation (e.g. by_014

techniques) throughout the world ocean, at various scasons and with

accompanying environmontal information. Concurrently with carbon
measurément, in the same areas; herbivore and small carnivore biomass

should be mecasurcd by zooplankton sampling, Ilerbivore production .

should then be dstimated aftor suitable lahoratory determlnatlon of

generation tlme.

Pro;ect 2.4 = Investigate the effeets of dilffer: nt levelsg of fishing aﬁd-
of changes in %the cenviromment on recruitment into stocks of fish: and '

-other useful species.

Programme Qutline ~ Studios of the stock and recruitment problem; including:
‘construction of models of processes determining year-class strengthg - '
laboratory experiments for improving those models; estimation of density-. -
dependent mortality at sca. One facet of the stock and recruitment problem
should be investigated in conjuncition with studies of long-term changes -
in the physical enviromment, and thereforec on a very broad scale. Others
(such as matching the timing ef spawning to the cycle of productlon in the .
sea, and the influcnce of variations in the density of the stocksthemsclves)
need not be studied on-a broad scale but rather by combining the results

of groups of biologists each investigating such problems in relation to

particular intensively fished stocks, Resulte emerging from other b1010g1031 _

projects (e.g. 2) will be relevant. Special and interacting lines of
investigation include (a) the construction‘of models of processes which -
might influence year-class strength; -(b) laboratory ekperiments concernlng
e.,g. growth, behaviour,density and mobility of the fish larvae, and (c)
estlmatlon of den81ty-depcndcnt mortallty at sea, : _ : .

Proabct 2.5 - Identlfy and. 1nvest1gate the physlcal and biotic factors of
the environmment which affect the behavnu:‘and avallablllty of fish and.

other useful" marlnb organlsms.
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Programme Outline - Exploit information comlng from the phy31ca1 end
chemical studies under Projects 1.1, 1.8, 1. 11, 1.12, 1,14 and 1.15,

- and biological 1nvost1gat1ons_espec;ally undar blologlcal projects 2.1
and 2,3 with the aim of developing and improving tlme/Space forgcasts
of cecourrence of concentrations of useful organisms; and to improving
efficiency of harvesting (searching, aggregating, capture) operations
and gears., . This will regquire the enployment in the ficld of insiruments
to be devoloped under project 12 (a), (c) and (d) and parallel observa=
tions and cxperiments on behavicur and rcavtions of organisms confined
in tanks or cnclosurcs. The latter would comprisc investigations of
such phenomena as reactions to light and chomical substances (including
pollutants)s production of and response to sound; responses to complex
stimuli; usc by animals of ultra-sound for locationji schooling mechanismsj

animal naV1gatlon mechanisms,

Pro]ect 2,6 - Study in detail the various mochanisms by which variability
in the physical env1ronmgnt is linked with variability at sach trophic

level,

Programme Outline — The investigation of thesc complicated intor-relation-—
ships botwecn production at the various trophic levcls and the physical
environment will be complex and detailcd programmes will need to Dbe
designed for various aspcctes of the interactions. In particular,
‘advantage shculd be taken of programmes in physical oceanography, such

as those specifically concernod with time and space variations of the
ocean-atmosphere envirorment in monsodn regions, for planning relevant

‘biological investigations, i

Project 2.7 - Detormine abundance, distribution and-interrelations of the
principal organisms of Antarctic seas, together with their life histories,
aggregation and migration characteristics, particularly as rclated to '
the enviromment; lay the scientific basis . fo& efficient and rational

harvesting of such organisms,

Progremme Qutline - Conduct a cooperative survey of the living resources
of the Antarctic seas and study their environment. This work will involve
basic research on the distribution of the principal organlsms, their 1ife
histories and their aggregation and migration characteristics, partlcularly
as related to the envirommental conditions. Consideration should be given

to the planning and initiating of broadly based international efforts in
support of oxisting interdisciplinary programmes in the fields of metcorology,

hydrography, biology, geology and other sciences,

Progoctﬁ2.8 - Study the_lmpact'upon ecosystems of natural dnd man-mada
faunistic and floristic exchanges between onc sea area and another,

Programme Outline - Bstablish biological collocting and sampling points

.at stations strategically located in relation to rogions a) of natural =
exchanges and b) where man-is affecting or may soon significantly affect
the enviromment through enginecering works, transportations or transplanta~
tion, e.g. at both c¢nds of 1mpprt@p§wstra1ts and soa canals_and off mouths




=18

of major rivers, the outflows from which are modified by dam systems,
Such stations should be samplced from time to time by roescarch ships in
‘their viecinities: collections, ¢f which a central registry would be.
kept, would be taken by standard methods and regional biological contres.
doveloped to assist in sorting and working.up of material. (This project
would -nead to b 1mplementbd in congunctlon with physical-and chemical
studive in such arcas, A proaect of “this kind, for the Mediterranean and-
oocan areas adjacont to it, hGSMalrcady been prupared under thu JOlnt
auspices of the I0C, the GFCM and the CIJSMM.) e oo

Projcet 2. 9= Study thu'cnv1ronmunta1 processps, ésuccinlly of concgeniration
and onrichment of 1norganlc ahd organic nutrients involved- in. the blologlcal

production of coastal watc,rss estuarics, lagoons; mangrove areas and
coral IbeS. ' |

Programme Outline — Identify on the basis of envirommontal characteristics
and survey, potcntial coastal agquaculture arcas on a worldwidc basis and
selcet suitable specics for culture, with a view to optimum utilization

and improvement of the living resources, and as a step towards mariculture -
on a broader scale. Investigation should be made in sclected areas of the

" ecology of organisms to be cultured and their anvlronmcnts, 1nc1ud1ng

their water "quallty" requlrcmcnts.

Project 2.10 ~ Study the d'sirability and fo asibilitj of ‘establishing _
- marine rescrves for protGCulon and study of natural marine cammunltles.-

"Programme Outline - @xmnlnu thu sc1snt1flc crltcrla mnd‘practlcal problmns.-
of selecting marine arcas which contain roprosontative communities and -
within which human adctivities would Be restricted to observation and
roscarch. The aim would be to. pressrve the environmental characterlstlcs.
of such areas, to protect ehndemic specids. and their ccological balance
with the environment and to provide means for maintaining the 1ntagr1ty

of such rescrves and fgcllltatlng blologlcal research within thom,

Progoct 2.11 ~ It .is r==ssc:n‘l;:|.r=tl that there be no uncertalnty about the
1dent1ty of the organisms to be exploited or investigated,; and it is -
nceessary thoroforts to improve capabllltles for class1fy1ng, 1dent1f31ng

and catalogulng then. S

Programme Outllne - Takd steps to encourage the pursult of taxonomlc
studies which are essential as support for the other biolegical projects
which are ecologically oriented. EZncourage biologistse to engage in this
ficld and facilitate world-wide collaboration between specialists and
pooling of their offorts. ‘Extend the network of biological sorting contres-
(which can have a special value also as training facilities), Maintain

a catalogue of national collections and establish rcegional international
collcetions,. Improvc means of preserving and handling dead spocimens and
facilities for taxonomic (both phenotypic and genctic) investigation of
living organisms., Bneourage application of modorn technigues {c.g. by
computers,. numerical coding; statistical and mathematical analy31s) to
-systematies—of marine organisms, - Improve . and_apply rnarlnggjhghnlgugs
for identifidation oz vggs end larvae, ‘ .

4
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Project 2,12 — Develop new or improved, and preferably standardized
mcthods, instrumonts and facilitics for various purposes, ospoeiallys

a) incroasing tho ability of sciontists to work frecly and officiently,
and make dircct observations, in all parts of the marinc cnvironment;

Programme Outline - Provide guidclines to tcchnology through formulation
of the specific requirsments of biologists for under-water study by using
habitats and submersibloes and by diving, for various purposes including
the objucts of the ahove biological projcets., This will involve
consideration of: paramctors to be observed; definition and range of
observation systems; mcans of collcecting, sampling and manipulatings
horizontal and vertical mobility reoquircmentsy uninterrupted duration of
observations; noceds to observe in varlous sidsons and weather and watoer

conditions

“F

b) measuring the input of organie matoerial to the sea-bods

Programme Outline — The fall of organic material o fho sea~-bod has seldom
been moasured, and altornative methods are neceded both for (a) estimating
the doscont of organic material, and (b) its generation by m;cro~organ15ms

in situg

¢) doteeting and assessing fish and other organisms;

Programme Outline - Review and improve the existing methods for locating
and estimating fish stocks. In particular devise methods for the
dotection and cstimation of (a) flatfish, shrimps and other animals
living on the sca-bed, and (b) pelagic fish and squid, and perhaps also
ghrimps, Iiving over contlnuntal SlOPGS,

d) observing the behavisur of individuals and groups of fishes and other
organisms, including their rcactions to instruments and equipment

operating in the marinc envirommentj

Programme Outline - Rofine oxisting tochniques and investigate possible
advantages of particular combinations of them, as also the use of large
observation tanks: study possible adaptation and application of new
tochniques such as lasers and optical and acousiic holography;

e) using a widcer range of marinec organlsma as sources of a greater
variety of useful products; ' 7

Programme Qutline — Identify a range of those marinc plants and animals
which ocour or become aggregated in sufficicnt abundance for commercial
exploitation, and determine for cach the main elemonts of its chemical
composition (with special roeferonce to toxicological and bharmacologlcal
elomonts),its seasonal and regional variability and its ccological

determinants,




3,  MARINE POLLUTION

‘Wature cf the Problen

The world ocean is receiving in incressing smounts and variety vaste
substances end enerpgy from our civilization, but it does not have an unlimited
capacity t¢ sbsorb them. The levels reached by some pollutants in scme parts
of the ocean are already a metter of deep public and scientific concern, and
- dangercusly high levels may be imminent with respeet to others. Pollution
affects many of men's econcric and cultural activities in the marine eavircnment.
Nexiocus materials cen be transported by phy51cal and biolosical processes over
vast distonces from the site of their injection intc the envircnment. Scme
pollutents stay & long time in the ses water and in marine orgenisms before' they
reech the sediments or decompose. . Others, instead of being dispersed, nay
‘accumulate in certain orgenisms, including those of eccnomic interest to men,
Scme pollutants, or certain concentrations of them, have acute and quickly
noticeable effeects on the bicta; others have delayed or sub-lethal effects whlch
are not immedistely opparent, but ney nevertheless be very important in the lonpger

rui.

There is & degree of control over the injecticn of some pollutants into the
ocetn but some reach it accidentally and others are releesed indiscriminately.
Meny pollutants reach the. ocean from many sources: rivers end ccasts, particularly
urban and industriel effluents; the atmosphere; ships ond equipment operating
in the marine environment, including underwater operations. Losses or impairment
of use through contemination may only be prevented by rational nolicies based on
reseerch end monitoring. An effective nonitoring »nrograrme could also deter
pollution of one ocean ares as s result ¢f activities elsewhere. All the sources
of pollutents rentioned sbove need to be monitored and wventually, as far as
possible, controlled. At the sene tine the complex effects of each type of
pellutent réquire detailed. ‘investigation. This involves study of their fates in
the ocean envircnment, the sélecticon. end investigation of merine test organisns,
the develcproent and standardlzatlon of technlques of unaly51s ‘and the esteblishment
of the relevent material budget of the oceen. In sone ceses, wastes may be
treated or disposed of in such &. way 'as to cause benefit rather than harm, Even
general scientific beneflts can Ccone frOm the study of pollution; thus, certein
contaminents can, in prlnclvle be used tc elucidate theé routes and rates of
energy flow through the ecosvsten (see especlally living rcsources project Nc.2 ).

In view of the expected Brewth ¢f the nroblem of nollutlon with the rise in
humen populations end increase in their 1ncustr1ul act1v1t1es, and because of the
broadly 1nterdlsc1n11nary nature of. the sclentific investigations required, the -
- prcjects releating tc this question are gathered in this decument under a single
heading. For the purpose of the Expanded Programme marine nolluticn should be

defined as:

Introduction by men, dlructlj or indirectly, of substances
or energy intc the morine environment (including estuaries)
resulting in such deleterious effects as harm to living
resources, hazard to human heaslth, hindrance to marine
activities including fishing, impairing of quallty for use
of sea water and reduction of amenltles.

-Bcientific studies under the following nrojects shculd lead tc the prepar&tion of-
‘periodic comprehensive Rencrts on the Health of the Ocean. These would review the -
state of the ocean and its marine resources as repards polluticn, and forecest long-
term trends to assist governments individually and collectively to take the stﬂps

recuired to counteract its effect.
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3,1 S8tudy of changes in the merine environment with & view B
to unaerstandlng the effects of lnown pcllutants and’ 1dent1fy1n presently

unrecognized cnes.

3.2 Study the impact of such changes on merine life; including
studies on toxicity and accumulation of pcllutents,
- 3.3 Investigate the deleyed and sub-lethal effects of pollutants N
cn growth, reproduction, and other biclogical processes. Such effects,
unlike for example nass nortalities of fish, are not always irmediately
apparent. Hevertheless, they are ermong the rost serious results of marine

© pollution.

3.4 Development of relevent physical, cherieal, physico-cherical
end radicm-chemical methods of snalysis with specianl consideration to the
presently known pollutents.

3.5 Identification of a spectrum of species that are affected by
pollutants in various ways and hence can be used as ‘sensitive 1nd1cators
of the level oP pollution in & glven area.

-
3.6 Stendardization and 1ntercallbrut1on of methods of sampling
analy31s end of instrumentation.

3,7 Establlshment of a world-wide system of moniﬁbring of the
constituants of marine polluticn including the.cqllection of samples
- from various environments and biota; their submission and anelysis at
analytical centres, the trensmission of the results of analyses to

oceanographlc data centres and the evaluation, interpretation and publlcatlon

of these results on a regular besis, Implem»ntatlon of the monitoring .

programme has important legal aspects which are related tc ‘the problens of o

prevention and contrel of marine pellutions these urpentl r require study -
end solution by the competent organizations.

3.8 Review the sources of marine pollutlon and 1nvast1pate the
rmechenisn through which the pollutants res ach the nerine env1ronment.

3.9 Investlgate the fate <f pollutants_ln the«marlne env;ronment.
This involves study of the physical, chemical and biologieal processes cf
transpert, sccunulation, dispersion mnd degraaatlon of pollutant substances

and energy.

3.10 Provide the scientific basis for devising methcds of removing
pollutents from the sea, of countering their-deleterious effects cor, where
possible, of exploiting_beneficial effects of these substances,




b, GEOLOGY GEOEHYSICS AND MINERAL RESOURC’S B“NFATH
- THE SEA

Introduction

iAn under'standing of the character and evolution of the earth's crust beneath
the ocean is proving to be the key to global. geclogy and heralds a new approach
to the outstanding problems on the contlnents as well as below the sea. This
understanding cen provide a besic scientifie framework within which prediction,
evaluation and exploitation of materiel benefits from the sea floor can be made,
and without which these benef:l.ts can result only fron haphazard. explorat:.on and
empirical studies. -

However, new theories require testing, modification and eleboretion. The
broed divisions of scientific problems listed below do no more than categorize
some of the detalled problems to vhich scientists will turn their attention., The
list of research DProgyarmes which follows is considered to contain the most
important to be pursued in the light of presently availsble methods and those that
can be foreseen to be possible. But as the Expanded Progremme procseds, new
developments both in techniques end knowledge will necessarllv lead to modlfled

reseaprch pregrames.

Principal scientific problems:

A.  Descripticn, origin and dynsmics of the crust and nantle in the oeeans,
ineluding marginal scas, nediterranean seas and continental margins, and knowledge
of the deep scurces of‘ mﬂ.tera.al end energy for tectonie processes. :

4.1 TFine structure o:f:‘ the crust a.nd upper mantle of:. 4he nid-ccéan
ridges, both active and ancient, and their asscéiated stre.ss
patterns (e.g. related to selsmlclty)

A.2 HNature and orisin of asseismic ridges a.nd rises (e s Wyville
Thomson Ridge, Welvis Ridge, Chile Rise).

A.3 Identification, dating snd history of materisls ccmposing the
oceanic crust end the upper mentle beneath the "steble" ccean
besins, and their lateral variability.

Al Comperative studdes cf the structure and history of stable
ccntinentel mergins.

A5 The dynanic proéesses in crees of unsteble continental and crustal
plete margins (trench, trench-arc and marginal sea systems).

A.6 . The possible transformaticn between ocesnic and continental crust
in t‘ne marrinal and meiiterranesn seas. :

AT Vcrt:.cal and hcrmrntal ncvements of the cceanic erust and the
contmentd. mars mins. :

4.8 Prodesses eAm pe,fﬁernTéfTulcanlsm R B ——
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B. = Sedimentary prccesses in coastsl re;;a.ons, cn continental mar{rms :
end in the deep ocean, '

B.1 Descrintion of the nature, age, aistribution and thickness of
sediments on the sea flcecr and of the na.ture and distribution

of suspended matter.

B.2 Sources of sedimentary material.

‘B.3 _. Dynamic processes of erosion,r'transporfta;tion and sedimentation
in relation to environmental conditions including quantitative
‘enalysis of the energy balance, rates of sedimntation, ete..

B.lk Physical, chemical and b:.ologlca.l mteract:.on between the ocean
end the sea floor. _ :

B.5 Diagenesis end metamorphisn of marine_ sediments.

C. Aspects of the ses flcor with potential economic value.,

C.l Coastal a.nd sea flcor engineering {e.g. coastal eros:l.on, sedlnrant
* nmovement, "scil" mechenical properties).

C.2 Assessment of the minersl and fuel resources of the various typea
of continental margins. .

¢.3 Possibilities of mineral and fuel resources of the deep see. floor,
" in relation to areas cf different origin, development and environment.

Research Propgrammes grog::sed to solve the grincigal

scientifiec problenms

1. Morphological chart:.ng of the sea floor. . 7

2. Systenmatic geologucal and pebnhys:.ca,l surveys of cont:.nenta.]. warging.
3. Complet:.on of megnetic¢ survey over the world oceen. | |
L. Deep drilling a:ﬁ key gites.

5. Deteiled studies near crests of the ridge-lift systém;

6. Ocesn and land sfudies.of trench-arc systems. |

T Inves*t.t{,a.t:.on ‘of enomalous deep ocean crustal areas. -

8.  Geolegicel and peophys:.cel studies of methterra.nean and marglnal Se8s.

9. Geotra.verses eeross major crustal features.

11. Mer:.chona.l proflles of deep -ocean sedz.ments.

12, Manganese nodule resource assays.
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5, THE INTEGRATED GLOBAL OCEZAN STATION SYSTEM

(Programme Aspectis)

5.1 The systcm for obtaining oceanographic and meteorologlcal
observations from the ocean, available at prescnt, cannot satisfy the
ocurrent and increasing requiremcnts for scientific knowledge about =
the ocean and atmosphere and their interactions, nor does the system
'satisfy the roquircments for operational information about the current
and future condition of the ocean &énvironment and the atmosphere above

1t as well,

5.2 Scientific investigations are necessary to dctermine the
interrelations and dynamic developmont features of the ocean and
atmospheric processes, Until these determinations are made, little
progress can be made to satisfy the requirements for short-iterm and
long-term metacrological and oceanographic forecasis., Environmental
forecast services are required to enhance the cfficiency of sea trade
and navigation, protection of life and property at sea, successfulness
of maritimc industries (fishing, petroleum, chemical, &tc.).

5.3 - IGOSS, in conjunction with the World Weather Watch, will
promote the further devclopment of onvirommontal sciences; it will aid
in the improvement of ocean and wcather forecasts; .and will facilitate
a bettor understanding of the ocean and atmosphere interaction processes,
It will support countries in their exploitation of new regions in the
occan for the purposc of trade and incroase the officiency of agriculture
in all countries from the resultant increased accuracy of weather :
forecasts and their application to food production.

: 5ed IGOSS, which is being developed on the basis of sclcntlflc

prlnclples, 1ncludes the modern technical moans for observations,
radio~communication and data processing and is intended to provide ,
together with WWW, the synchronous and undclayed occanographical and
metecrological information from the whole ocean., It will benefit from
research proposed for the 3Sxpanded Programme, sincc subsequent design
of the system will require understanding of the scales and frequencies
of oceanic phenomens and the perfectlon of models for 1"c:r;.ca.srt'.lntc:,r

oceanic condltlons.

5.5 The purpose of IGOSS, in conjunction with the World Weather
‘Watch, guided by the requirements of oceanography, is to provide
oceanographic and meteorological information that will support all
‘interested countries in producing forecast services and conductlng
sc1ent1flc ocean 1nvest1gat10ns. :




‘5.6  The main planning question to be resolved during the initial
stage of IGOSS is to determine the distribution and content of meteorolo-
gical and oceanographical observations by fixed and mobile observing

stations,’ _

: 5.7 The Integrated Global Ceccan Station System is arranged
exclusively for peaceful purposes and is based on the principle of
voluntary participation of the interested States, IG0SS is a world -
system consisting of national facilities and services coordinated by
the Intergovernmental Oceanographic Commission, in close collaboration
 with WMO, with the support of all interested organizations.
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6.  SPECIFIC INTERVATIONAL REGIONAL
IKVESTIGATIONS

6.1 International cooperation in studying systematically selected
oceanic regions is of great importance. ‘The extrere rapidity of time variations -
of the oceanic environrmentel characteristics requires rapid repeated surveys of
oceenic conditions, which surveys cannot produce satisfactory dats if conducted
by a single vessel. In order to understand properly all physical, chemical and
biclogical processes which toke place in a particular region, their inter-relation
end 1nter—aenendence, regular multi-ship synoptic surveys over the whole arca of
the reg,on under investigation are necessary. :

6.2 No country, however rich or developed economically, can provide the
necessary nurber of research vessels end means for such investigations. Only
through internaticnal cooperation is it possible to concentrate in one region of
the ocean such nurber of research vessels as would meet adequately the requirements

of synoptic or quasi~-synoptic coverage.

6.3 The Intergovernmentel Ocesnographic Commission has slready scquired -
great experience in orgenizing and conducting large-scale international expeditions:
 in the Indian Ocean, in the equatoriel part of the Atlantic Ocean, and in the
Kuroshio region of the Pacific, The Commission also planned or projected further
international investigations in the Northern Atlantic, in the Mediterranean, in
the Caribbean Sea znd adgacent regions, and in Antarctic waters (Southern Ocesn).

iV

6 4 A great meny ccsanic rogions are still poorly known. Among then are
the southern parts of the Atlantic, Pacific and Arctic Oceans, including some
regions bordered by developing countries Regions where more or less satisfactory
data hsVe been collected in the nast reQuire additional detailed investigations.
It is appropriate, therefore, that, during the next five years, the large-scale
-international expeditions planned or projected by the Commission be complemented by
detailed cooperative investigations of regicnal character aimed at assisting
deve10p1ng countries by studying thelr adjacent waters for the purpose cf national
fisheries developrment.

6.5 Plans for these reglonal 1nvest1pat10ns should be developed in close
collaboration with the existing reglonal orﬁanlzatlcns, such as ICES, ICNAF ete.,
which have accurmlated valuable experience in orgenizing cooperative investigations
in their respective repgions with greet benefit for fisheries development there.

ICEs - International Council for the Exploratlon
of the Sea.

ICNAF -  International Cormission for the North-West
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PART 11

PRACTICAL, PROBLEMS OF IMPLEMEHTATION

1, Training,_Education-and'Manppwef Requirerments

Development and implementation of the kaéndmd Progrémme will require a
- consigdersble strengthening of scientific and technical man»ower. Problems and
-approaches 1nclude the follow1ng* : .

- 1ncreased reference to narine problems 1n natural science
curricula;

= development and strengthunlng of sreclallzed currlcula at the
unlver31ty and post-graduate levels-i

- - more effective exchange of information on educatlonal and training
opportunities; -

- preparation and distribvution of manuals,'text books and other
. teaching materialsﬂin*various languages;

- orgemizction of tra;nlng courses for scientific, techmical, “nd
auxiliary staffy ' . o v

- expsnsion and more -effective use of fellowships for professionel study;

~ arrvengements for exchenges of teachers and investigetors between
countries; ' o

- strengthening of existing centres for training and research angd -
-establishment of additional centres, partlcularly for the benefit
 of developing countries..

The follcwrng actlona shoild be . taken'

1) - The IOC Working Group on Eralnlng and Eduqation should develop further
plans to meet treining, education and menpower requirements for the Expended
Progremme. o '

: 2) Unesco, FAQ and other approprzate organlzatluns should further strengthen
and coordlnate their felluwships and training programmes.in merine sclences.

3) Member States should improve the cpportwnities for tra;nlng end for
employment of trained people in merine sciences, and should give increesed
support to internationel orgenizations inveclved in programmes of education and
 training, including shipboard training preogremmes. :

/oo
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2, Data and Information Menagement

Existing international systems for information and dats menegement are not
adequate to cope with the present flow of information and data. The lack of
ready access to pertinent'informexion and data presents particular difficulties.
to the growth of marine research in developing countries. . The significant increase
in the level of ocean research activity which will result from implementation of the
Expandeu Programme will overloed these systems from the beglnnlng. Problems that .
reqp;re solV1np ineclude the following: . ' -

- 1mpr0vement end consclidation of blbllograph¢c and related
informaticn services.

- early exchange of plans and prelzmlnﬂry results of observatlonal
| prograumes,

- '1ntegrat10n of real—tlme exchanpe of oceanogra@hlc data with. the
neteoroclogical system. : :

~ development of methoc.a for storage and retrleval of b:l.oloc::.cal,
geologicel end geophysical data. :

- sutomation of international deta banks and improved programmes '
and methods for maeking their contents avallable. '

- development of standardized and/or computer-compatible data formats.

| = timely estsblishment or 1mprovement of international 1nventorles
of ocesn Jdata and samples. .

- strengthening systen of sorting centres for bioleogical mﬂﬁerial.

The following actions.should be taken:

i) 'The IOC Worklng Group on Oceanogr&phlc Data Exchange in collsboration
with WMO, FAO end cther interested orgenizations should exapine the agbove problems

and take requisite steps to meet the needs of the Expended. Programme., Certain L
aspects of this work can be assisted by the I0C advisory bodies,

2) Unesco, FAO end ICSU in collaborﬁtloﬁ with other interested ofganlz;tlbns'
should devote increased attention to the 1mprovement of sclentzflc 1nformat10n
systems in the field of marine sclences. S .

3)  Member States should give 1ncreased sunport to natlonal, reglonal and
world data centres as required for the expan31on and 1mprovement of thelr servzces.

i/oo—.
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3. Instrumentation ond iMethods

The Expmnded Programme will require the develcepment and availebility
of instrurents snd methcés of high precision and reliability, In order for
data from verious sources to be peoled and prceéssed automatieally, the
instruments must be 1ntcrcallbrated or stanﬁarulzed where possilble and methods .

must bu comnatlble.
The follewing actiocns shﬁﬁld be take :

1) 1I0¢C, Unesco, PAO,&HK) SCOR, ACMRR, ‘and other 1nt@r¢sted bodies should
JOlntly inte nszfy their support for metho¢uloglcal york znd for the improvenent,
intercalibration, and standerdization of instruments and methods.'

2) Member States should pr0V1Le increédsed essistance in the conduct and
publication ¢f pertinent methodolopical investipgstions and encourage the proauctlon
end adoption of standardlzed 1nstrumentatlon where practlcal.

L, Technology and Supporting Fecilities

The investigation and exploration of the oceéen and its resources require
significant technological advences as well as the expansicn ond imprcvement of .
facilities. The development of such technolegy and facilities wzll require
ccnsidersble 1nvegtnents at the national level.

The follow1ng actlons shcula be taken:
’ "

1) Merber States should encourase the developrent of advanced
technologies for investigation and exploration -of- the ocean, which . should be
made generelly sveilable, In nartlcular, he development should be encouraped
of systems technology et all levels, providing for. uevelonment cf such systerns
as oceancaraphic bucys, research submersibles, instrumerted spucucraft and
aircraft, cff-shore structures and undersea’ hebitats.,

2) I0C and other 1nterested 1nternat10nal hodies should Paellltate the
dissexination of informeticn cn advanced tcchnolocy :

3) Merber States should increase the availebility of adequate fa0111tlns
of all kinds for investipaticn and exploratici act1v1tlus in the oceans, In
this connecticn Lunroprlate assistence should slsc be provided to developing
countries through bilateral and multilateral programmes including activities of
Unesco, FAO, WHO, UN and other internaticnal orr mizetions finonced by UNDP and

other 1nternatlonal SOUrces.
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5.  Supporting Services

The Expenced Progranes will require’ the w1de-snreau avall 0111ty of precise
navigaticnal SJstems, improved communlcatlons, more ccnplete and sceurate
forecasts of the marine envircnment, and the expeansicn of programmes of hydronranhlc
surveys, mepping and charting. In particular, in order to solve & large number .
of cceanogrephic problems and make possible peological and reophv51cal research
it is indispenssble to corry out werld-wide Bathymetric surveys as well s more
Getailed bathEatric investimation <f hish accuracy of limited specific ereas.

" The follcwinp zetions Should be teken:

1) MEmber States shculd strcnrthcn end 1mprove suppurtlng services
and 1nteprate them internaticnally. :

2) Meﬂber States shoulu strenpthen thelr efforts in the 5vdr0graph1c
field ané co=-crdinate their nrogrammes in order to irprove and 1ncrease the
producticn of batnymetrlc charts at wpproprm:t;e scales.' :

3) Tae IOC, WMO, IMCO, IHB, and uther apprOprlate international organizations
sheuld werk closely tcvuther in developlng internationel aspects of the supportlnb
services.

6. LegallAapects.cf Scientific Investigation

legal problems relating to scientific investiration of the cecean should be
kept under continuing review by the IOC and other cc mpetent bodies with a view to
facilitating secientific reseerch in the ccean in fUrtherancL of the Expanced '
Propramme.

The IOC will continue tc study legal gquesticns _i:oncerning scientific-
investigation of the ocean as well as legal aspects of ocecn date statioms.

T.'_ Intqggated Glob Ocean Staticn oystem (lmplementatlon aspects)

. The implementation of IGOSS will draw heavily on all the sunpcrtlng activities
related tc the implementation of the Expanded Propramme llsted in thls nart of
the Draft Outline, with perticular emphasis cns

a) development of eppropriate technclogy and instrumentation,
standardization and unification of instruments ané methods of
cheervations for the IGOSS progranme; ' :

b) stendardization end unification of the formsts for the exchange
of 1nformatlon obtained through IGDSS

c) standaralzatlcn af procedures for use of the radlc—telecommunlcatlon
channels; :

d) org anization. of thb oceanopravhlc service in an inteprated Pashlon
and patterned after the WorliVWeather Watch.

S
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8. Orgaﬁizamidn for ImElementatién of the Expanded Programme

It was agreed that the Expanded Programme, which would consist of certain
on~going and proposed activities of IOC as well as those of other orpanizatlons,
represented a new megnitude of effort and would rﬁqulre a pericéic review and
co~ordination by the pr0posed I0C Executive Counecil, taking into nccount the views
expressed by the governing bodies of ihe other organlzamlons involved. For this
purpose certain meetings, or porticns of meétings of the Executive Council should
be desipnated for matters pertaining to the Expanded Programe, thus ensuring that
suitable scientific and technical competence is avalldble on natlonal delegatlons

for such meetings or portions of meetings.

It wes agreed that the International Coordinators end the Chairrern of the
relevant subsidiary bodies should report to the Executive Council on these cccasions.

In a discussion of the co—operaxlon among 1nternatlonal org anlzatlons, it was
reported that the Unesco Executive Board had authorlzed the Director=General of
Unesco to establish sn Inter-Secretariat Cormittee which would meet with the Chairmen
of the IOC to further 'common aspects of the work of the I0C and the partlclpatlng
agencies, to recommend to these agencies appropriste support action for the I0C .
ond to co-ordinate. such action. This . Committee may be fbrmed and meet before the
Sixth Session of the IOC in September 1969. :

There .was ggneral recognltlcn that the United Nations should eontinue to use
the IOC's techniecal competence in the scientifie aspects of ocean affairs. In this
connection, the respon31b111tles glven to the IOC in UN Reso%utlon 2467 were
welcomad. The I0C should continue, in co—0pera$10n with otler orgenizations of the
UN System, to assist the General Assemle in its ccnsideration of matters related to

the ocean., -

It was agreed that there was e continuing importont role for the scientific
adv1sory bodies in the review and evaluation of programmes proposed and implemented
during the Expanded Programme. The IOC has recopnized the need to broaden the
field from which seientific advice is drawm beycnd that now covered by SCOR and ACMRR.
In this connection ICSU bodies are now considering alternative ways to strengthen
and consolidate scientific bodies concerned with various aspects of marine science.
Some steps are alsc being taken to esteblish an ccean engineering asscciation under
the World Federation of Engineering Organizations. In response to the request of
the IOC Bureau WMO is giving further ccnsideration to its scientific advice to the

IOC in the field of meteorvlogy.
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9. Ass:Lstam:e Ry Develejg:.ng Countnes

The ultlmate goal of the Expanded Prcgr&mme is enhance utilization of the
ccean snd its resources for the benefit of all mankind. The developing nations -
who, heretofore, had had only limited oppovtunltles fér nmaking use of the ocesn
and its resources, have therefore a special interest in fully participating in ‘the
Bxpended Programme end in applying its results to further their own developmen‘t.
To mid them in their efforts to participste end to reap the benefits arlslng
from the Expanded Programme, the dbveloplng nations rigy néed scientific, technlca.l
and material assistance, espec1ally in treining and edueation, technology and :
_fa.c:l.l:.t:.es5 es indicated in various sectlons of thls document.

They mey 2lsc requare asgistance in the deslgn and orgenizstion of sc1ent1fic
programmes as well as in the strengthening and 1mprovement of the ex1st1ng

prOgrammes.
The following actions should be teken:

_ 1) . The I0C, through its cooperative activities, and Unesco, FAO, WMO, UN-
“and other. 1nterested organizations, with the support of UNDP and other sources,
should develop plans 4o meet the needs of developlng countrles Hrlslng from the

Expanded Programme.

- 2) Mbmber States should partlclpate actlvely in technical assistence
Programmes for the mutual benefit of those concerned with the ocean. :
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Corrigendun

The following amendments to the Draft Comprehensive Cutline of thé Scope of -
the Long-Term and Expanded Programme of Oceanic Exploration and Research have been

received from the Intergovernmental Oceanographic Commission:

Page 11, after "International Organizations", add "and Advisory Bodies".

Page 11, last line, text in parenthesis should read: "(ACMMR of FAO)".

Page 27, section 6: .
paragraph 6.1, add new sentence at the end as follows: "Networks of buoys or

other platforms may be indispensable when high degree resolution in space is

required". .
paragraph 6.2, second line, before "means'" add "other".

paragraph 6.2, fourth line, after "research vessels” sdd "and other means".

— 69_16821
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