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INTRCLUCTION

The present report is submitted through the Economic and Social Council to
the General Asserbly pursuznt to General Assembly resolution 2172 (XXI) of
6 Tecerber 1966,

It rmey be recallcd thzt, since resolution 2172 (XXI) was approved, another

Qli il

resclution (2340 (XXTI)) was adopted by the Genersl Assembly during its @'ovvist

BLULY
second session on 28 Decerber 1967, which esteblished an ad hoc commit{g: t8 Ztﬁ&§
the peaceful uses of the sea bed and the ocean floor beycnd the limits of naticral
jurisdiction. Resolution 2340 (XXII) stipulated, inter 2lia, that the results of
the studies Leing undertoken in pursuance of resolution 2172 (XXI) should be
submi tted to the ctove-mentioned ccnmittee., TLue account of this fact has been
taken in preparing the present report.,

In its operative paragraphs 2 and 3, resolution 2172 (XXI) requested the
Secretary-Gencral, inter alia, (1) to urdertake a cohprehensive survey of activities
in marine scicnce and technology and, (2) in the light of this ccmprehensive survey,
to formulate proposals:

"(a) Insuring the most effective arrangements Tor an expanded programme
of international co~operation to assist in a better understanding of the

morine environment throush science and the explcoitation and developrent of
marine recources, with due regard to the conservation of fish stocks;

"(b) Initiating and strengthening marine education and training
prograrmes, bearing in mind the close interrelationship between marinc
other sciences."

In the same operative paracrophs, resolution 2172 (XXI) requested the
Secretary-General to unlertake the above-mentioned survey and to formulate hig

proncsals in co-operation with the intergoverrmental organizations concprg?g 3&%
‘erne i

. ernetia
the Govermrents of intercstel lember States. The Secretary-General wogtfnoh on]

v nf his
requcsted to set up 2 Sroup of experts to assist him in the preparation of his
survey and vropcsals.

ITn order to dischzrge the responsibilities entrusted to him, therinan Ar
Tanran nf

General engared the vervices of a well-known oceanograzpher, Lr. John Lymwan of
Washington, D.C., who was appointed as his special congsultent. licreover, 2n

ad hoe Unit on Marine Science and Technology was established within the

Fons



wrier the Jirect supervision of the Under—Secretary-General for
i1 .ffairs, to co-ordirate the work of all organizations
.tustr s tg the preparation of the present report.
‘v, ceour o~ Pymerte mentiored above was corposed of specialists nomincted
Y . ----.:..'_.‘_--'.:.ior.:. ¢ reernod anl others acting in their private capacily to

< (v excertice which were outside the cormpetence of the aforementiored

2 “be Greup of Experts met twice, in June 1967 and in March 19€8.

‘ur'y- the firat reetins tke scope of the survey and its outline were agreed
1y o well ca the waye and means of obtaining required information.

i

: Yisly, W Ceeretory-General sent a note verbale with an accompanying
)

P .i:-"—/ te =11 Goverrrents of States Members of the Wiited Nations

--'.x;i::-:tlcn.,.2/ In addition, the United Nations organizations

et t g

¢ were roquestel to provide the ad hoe Unit on Marine Science and
tro4 oy wite 11 pertirent inforrmation in their possession,

runds ot the recponses received, the ad hoc Unit prepared e first

iyl et i

t~ =11 rerlers or the Group of Experts and interested organizations
surli s e reecr) zmeeting of the Group of Experts, the draft was reviewed
© et of rropcsals was established for consideration by the

sl SRR . v ],

dey the wvuricus organizetions of the United Nations system hagd

'y voecllretively taken steps to censure that General Assenmbly resoluts
fprw ) 5 . y ” lon
[10) weuid reccive zlequate attention. By February 1967, the seventp

2°C ut-Cezzmittee for Marine Science end its Applicationg haq

fose s the rrorlens drvolved in the preparation of the report of the g

fan e L T o

:in, £ ooreis in thie respect was reviewed by the Sub-Coppgs tary_

teg at
T, Jprciuliste participating in the vork of the Groy

O ~foT AR

. o]
ziennn ond Iectnology set up by the Secretary-General, : E"-'Dr:rta
5] 1o
c 511, uete verlale und questionnaire dated 6 July 1967 frop the
s IR o

Uccretn
4 srov 272, L4:1 0 gruntries which huve replied to the note Verba), Ty~
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its eighth sessicn in February 1968, In July 1967 a joint working group appointed
by the Jdvisory Cermmittee on Marine Rescurces Research of the FAQ, the Scientific
Corriittee on Oceanic Rescurch of the International Ccuncil of Scientific Unions
ard the Advieory Conmittee of WO was convened at Helio Cubala, Italy, to study
the irplerentution of the recolution; this group issued a speciul report on

Internztionul Ccean Affairs. ILater, in October 1967, the Intergovernmental

Oceancrrophice Corrission devoted several rmeetings of its fifth session to the same
subjcct.

The Secretury-General wishes to express his eppreciation for the co-operation
he has thus rcceived from a wide variety of sources., It is his belief that tke
report now bein;r prescented to the General Asserbly is & faithful consensus of the
cpirions he hus been zble to gather from those sources.

The report ccrmprises three parts. In the first, scme introductory observations
are presented on the irportence of rarine science ard technology. The second
reviews the uctivitics of Member States, the mechanism for co-operation at the
international level ard questions related to education and training in rarine
Science. The third part examines briefly the need to maximize internatiomal

co-operation, und scls forth the proposals which the Secretary-General, in ggg8§d
with the excecutive hcads of the organizutions of the United Nations system,3cgor
e 1o

necessary to preosent to the CGeneral Assenbly regarding an expanded prograwmmre to
assist in a bettor uniderstanding of the marine environrent through science,

international ce-uperation for developrent and exploitation of marine resgg;ggs
160 g

$ v TR . : 2EOUTCCH
(11V1ng an- mlncral), international action relating to the prevention Oﬁucuglhﬂ
' : 5 5 ucation
of the scu, and an expunded programne of co-operation in the field of education

and truining {in nurire science.
A ruzber of unncxes illustrating ard expanding on the main body of the report
Provide in particular corplementary details on the activities of Meriter States and

the varicus organizations concerned.
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I. INTROLCUCTORY OBSERVATIONS ON THE IMFORTANCE
OF MARINE SCIENCE AND TECHNOIOGY

1. The objective of oceanography is to increase, in collaboration with other
selentific disciplines, huran understanding of all aspects of the oceans - the
properties and behavicur of the ccean waters; the nature of living creatures in
the sea; the interactions between the waters, the air above them and the solid
carth beneath; the shape and structure of the ocean basins, and the
interrclationships of all these topies. Because the seas cover Tl per cent of the
globe, ocearography is a sclence concerned in many ways with the earth as a whole,
in which physics, chemistry, biology and mathematics are applied to the study of
the oceans of our planet.l" In this sense, it is closely related tc meteorology,
the study of the carth's gaseous envelope and its relation and effects on the
underlying surface; to geology, whose object of study is chiefly the solid outer
part of the earth, and more distantly to astronomy, the study of bodies outside
the earth. 1In comron with these other sciences, the present state of the object
of study has largely been determined by events in the distant past. Thus ,
oceanography is concerned not only with things as they are but also with what they

were in past tires.,

A. Understanding the ocean

2. A science rust do more than merely describe its object of study; a prirary aim
rust be understanding - the finding of underlying relationships between phenomena.
It is not cnough, for example, to map the position ard reasure the speed of the
Gulfl Stream; we want to knew what driving forces mwove the water, and what forces
resict the motion, Even if we had an accurate and detailed map of the ocean floor, |
we would still need to know the processes, deep within the earth, which have

Jdeforred our planet!s surface to produce the ocean basins and the continental masses:

l/ For a more detailed treatment of the subject, the reader is referred to

B "Generul scientific Cramework for world ocean studies", prepared by the
Seientitic Ccmmittee on Oceanic Research of the International Council of
Seclentitic Unions for the Intergovernmental Oceanographic Commission. In
the preparation of this part, pertinent material has been extracted frem
that publication to serve as a backgrourd for understanding the activities

dealt with in the following part.
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The rctions of the waters

3. The oceans are restless - every drop of sea water in the world is constantly
in motion, There is a great variety of cotions, frcm the ever-chargirg wuves on
the surface to the sluggish currents deep within the sea; from the cujestic flow
of great ocean rivers, such as the Gulf Streum in the Western Atlantic nni the

nrnl ¢tha

Black Current (Kuroshio) off Japan, to the rwift tidal ruees of hqrbou%“éég'gagg;
Nuch of the rovement is swirling 2nd irregular, tut in elrmcst all esces the wster
purticles follow nearly horizontal puths, this becuuse, on u plaretary scule, the
oceans are only a relatively thin film, which itself consists of thinrer filcs

of water of different dersities,

L., Rather than the contirual motion of the waters resulting in a thorcugh
nixing, other processes bring about differences betwecn wnter masses, and these
differences ure mauintaired by the layering, or stratification of the sea, A
sounding off lawaii will reveal, o mile beneuth the tropileal surface, water with
a tecpernture clogse to freezing., This water gsank froe the surface near
Antarctica thousands of yecars ago, since when it hus retained itc Antarctic

termperature as 1t sluwly travelled to the North Pacific.

Alr-sea interanction

5. Recent meteorological studies show that large-scale weather patterns over
reriods of weeks to many years are closely related to the tercperature distridbutlcn
of the water layers rear the surface of the sea. Ircprovezents in the present lcw
accuracy of lorg-ranze weather forecastirg can therefore be rade through studles
of the large-scale irteractions between the oceans and the etrcosphere, which are
interlocked ccoponents of a great heat engire, tramnspcrtics heat erergy from low
latitudes to high letitudes, where 1s 1s radiated into space. /bout ore third cf

the energy of the air enters it through the cerdersatior cf water vepo = -~ --—1-7
frem the sea surface, A large part of the rerninder is trersferred as m_"';;TT:::
heat from the warm sea to cooler air. Evaporation ard heating do ot fhav e 2

N re

Thav
uniformly over the ocean ror ure they urciform at any given latitude, Thecy are

high wherc the cloud cover is scall and in these regions where the diff~—en~a ¢

Pawearn~a ir

TP U N
tecperature between the sea and the air is greetest, sireas of mdmiBurera aterrs
vharn gtAorrs

differerce shift their locaticn, ard thelir intensities vary. =Regions wktere stcrzs

ol
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ure born and the paths of storm travel also sppear to chenge with variations in
wuter temperature near the sea surface. Because of its high heat capacity and
rassive inertia, the ocean can change only slowly with time; which may explain,

ut leust in part, the persistence of weather patterns over pericds of weeks to
yeurs.,

(- Forecasting is rct the only ecorcmic objective of rodern atmospheric research,
There is reason to hope that some aspects of our planet's weather can be controlled.
Tropical storms may be aborted in their early oceznic stages 1f =2 means can be
found to prevent anomalously large transfers of heat energy and water vapour from
the ceu to the air in the regions of hurricane or tyrhoon formation.

T. Recent work has shown that ancmalies in atmwospherie circulation result in
arcralies of ocean surface temperature., For example, with increasing winds of
cold origin, there is an increased transfer of sensible and latent heat from the
occan to the atmosphere and an increased stirring of the upper layers of the
strautified sea. Both processes result in a lowering of the sea surface temperature.
Rectoration of sea surface temperatures to their "average value" comes from a slow
strengthening of the poleward-meving ocean currents near the sea surface, Still
unsolved is the character and rate of the changes in the ocean density distribution
that cause these poleward currents,

8. The large-scale interactions between the sea and the air need to be studied
co-operatively by ocearographers and meteorologists through data recording at many
points in the upper water layers combined with continuous mapping of cloud cover,
winds and atmospheric temperature distributions over the oceans. Many of these
utrospheric measurerents will come from weather satellites but the measurement of

the ocean parameters will probably require establishment of a network of anchored

buoys.

The wavs of life in the sea

9. The differences in the properties of the waters are reflected in variations
of fertility between different parts of the sea. Off Peru, in a strip of ocean a
hundred miles wide and a thousand miles long, the water near the surface forms a
permanent green pasture, as productive for animal life as the blackest soil of the
Ukraeine. In the central regiones of the North Atlantic and the North Pacific, tke

purplish blue colour and the clarity of the waters show that they are an oceani¢
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10, The oceans are a gentle physical environrent for livirg things. There ure
hurdreds of thcusands of different kirds of sea creutures, rargirg from the
rieroscopic plants of the open sea and the grasses and algae of shullcw waters,
which are the basic food supply for all parice anicals, to the glunt whales,
TPetween these extremes 18 & web of life in which most arnizals are both predater
und prey, and the final fate of all is to be fced for bacteria, Research on the
physiology, life histories, distributior, behaviour anl evolution of marine
orranisrs forms one of the classical fields of biology. The need for tiological
krowledge is greater today than ever befc re, because of the rapid exrunsion of

fisheries throughout the world ocean,

The earth beneath the sea

11, Frcm the geological viewpoint, our kruwledge of the nature erd origin of the
oceuns and their bounding continents, while still scant, has incrensed greatly over
the past two decades, @s a result of increased scientific investigaticns in the
ocean envirorrent, It is row realized that the topcgruphy of the ocean floc¢rs is
highly complex und that this cocplexity rcflects a lorg ord variel history., Ve

rcw believe that the exictence of the ocean basins and of the wuters which fill
them is intimately related to the structure of the outer layers of the earth; the
history of the oceans cannot be separated frem the history of the earth as u whele,
12, Studies of the sediments and rocks beneath the deep sea have ylelled
revolutionary insights into this history. The earth's crust is thin under the
oceans, and the great urderlying mass of rock czlled the mantle, which cakes up
zost of the body of our planet and encloses its mclten ccre, is therefore easier
to study at sea than on land, By mapping the shape of the sea floor and the

L

thickness of 1ts sedirzents, measuring variaticns in the force of grevit: -~
& han

earth's magnetic field, heat coming fror the interior, znd the acousticiz eniftad
of the rocksa, a picture is beginning to ecerge of the processes that have shifted
the continents ard shkaped the ocear basins. Scee geclogists rcw telieve that thre
rartle rocks beneath the ocean are slowly turring over in great ccnvection cells
thousards of miles in diareter. The driving rechanism for the moticn is thought
to be convection, resultirng frcm the radicactive prcduction of heat deep within
the earth. Recent investigations of the Mid-Oceanic Ridges have led to tke

hypcthesis of sea floor spreadirg, which prorcunds that new crustal material is
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continually forced up to the surface along the axes of the great central ridges ot
the oceans and is slovwly dragged outward by the convective rotion of the rantle
to the edges of the ocean basins, where it is egain carried downward Into the
eurth's interior underneath the continental margins. Many workers relate this
hypothesis to the long-debated theory of continental drift, with a gradual
widening of the Atlantic, Indian and Scuth Pacific Oceans as the continents rove
upart,

15. Much of the evidence for these theories is indirect and uncertain. However,
technological developments now permit deep holes to be drilled through the thin
luyers of oceanic sediments into the underlying rocks, and core samples to be
ccllected for direct study. Such operations are naturally expensive but the cores
obtained will give a new level of insight into the nature of the earth beneath the

3en,

Incompleteness of present knowledpge

1%, Even the task of describing 1ts field of endeavcour is far from complete in
oceancgraphy. Our maps of the ocean floor are at about the stage of land surface
raps published 25C years ago. Ve may know in general the average direction and
vclurme of the major currents near the sea surface, but we are unable to describe
the changes of these currents from season to season or from year to year. In this
respect, meteorology is far ahead, for the metecrologist plots every day the
dircction and speed of the winds over the entire northern hemisphere.

1%. We have only fragmentary kncwledge of the currents beneath the sea surface.

For exarple, direct measurements with current meters and buoys show, 2CC feet

benceth the surface along the equator in the Pacific Ocean, a broad thin ribten of ;
water flowing steadily eastward at a speed of two to three miles an hour, under tre |
westward-reving surface current. Waters elsewhere in the depths sometimes move

cqually repidly, but virtually nothing is known of the duration of the rotions,

nor of their magnitude, direction and variation with time. .
16. Turing the past hundred years, thousands of different kinds of fishes and otk
narine animals have been collected, described and classified; yet new species aré
tound nearly every time a research ship visits the poorly explored waters of the

scuthern hemisphere, ¢r lowers a trawl 2,000 metres beneath the surface in the

funs
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florth Pacific. It is practically certain that rany deep~seu creatures carrct be
caucht with present collecting gear., Fishercen have teen harvestin: the gea for
thcusunds of years, btut even tclay ro one can estipate within & factcr of ten hew

zany fish live in the ccean,

Cbservations and measurerent

17. Cbservation and reasurement in the oceun envircrrent 1s difficult tecauce of
light scattering ard atteruation. CSourd 1s the only kirl of can-gernerated eneryry
that is propapated for longer distunces in sea water thun in alr, tut scurd weves
are usually buadly bent and distorted as they zcve threugh the water, Men cun enter
the depths of the seuw only with claborute oxygen-carrying and pressure-pmtective
devices, The invention during the Seccnd lerld Wor of self-ccntulned unlervater
breathing arraratus has rermittcd short visits to be made to the uprer layers of the
urderwater world, A very few explorers have gore dewn to greut abyussal depths in
tuthyscapes and scmewhat lesser depths are accessible in szall sutrarines, At
present, however, most recusurements below the gea surfece ntill deperd on remcte
self-operating instruments controlled frem curface ships. Cercequently, our
plcture of what the ocean is like is unalogcus to that which ccull be obtaired on
lend by travelling in a ballcon above a corntiruous deck of clouls,

18. Oceanographic instruments have been greatly izproved durlng the past. . ..il.
years, through advances in electronic and relatel engineering, The rate ;; ;;;;;
scme types of data can be collected has increased to the pcint where cozputer

techniques are required for prccessing ernd study,

Yhy study the ocean?

19. One of the mcst irportant uses of the ocern c2y be &8 a scurce of huran protelin
food. HKundreds of wmillions of the earth's pecrle suffer in greater or lese degree
fron deficiency diseases caused by a lack ~f the right xinls of protein in their
diets. In 1964 stout a quarter of the world supply of high-quality (animal)
Protein came from soze LO millicn tors cf fish., Urlecs rcr-aniral sources of: :i
quality protein can be providel on e large scale, this prerortion will reed to te
ralced in the future. As hunman pcrulaticons grow, their requirerernts for cereals

ard other erergy-providing foods for huzan consurspticn will increase so opldly

-
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thet it may be difficult to divert sufficient crops for animal feed to maintain

even the present low level of meat ard milk production, If means can be found to

en
ndditicnal quantity of marine fish equal to the present catch could be entirely

Preserve ard distribute fish protein in an acceptable and inexpensive form
2

utilized in the less develoned countries twenty years from now, just to provide
for the high-quality protein needs of the added numbers of people in their
porulutions.

ZC. Cuch a dcubling or even quadrupling of the present marine harvest would be
possible, but difficult to sustain until we obtain far more knowledge of the ocean
waters and the plants and animals they contain. A doubling of the world fish
catch would be worth many thousands of millions of dollars each year. The aanual
cost of the necessary research could be several hundred millions of US dollars.
21, DEesides their protein component, marine animals contain a number of other
irportant chemical constituents. Marine oils, glycerides containing highly
unsaturated fatty acids, are obtained in large quantities from fish, whales, seals
znd even seabirds. They are valuable in the formulation of paint, or are
hydrogenated as a source of margarine, thus forming an important addition to diets |
in countries deficient in edible oils,

22, Nurercus useful chemicals are already Leing recovered from processing several
hundred thousand tons of marine plants annually, and the possibility of extending
the list to pharmaceuticals, including even antibiotics, is under intensive studye
23, Lxploration of the mineral resources of the ocean floor is only in the
carliest stages. Metal such as manganese, copper, cobalt and nickel, found in
concretliens in various areas of the sea floor, await the technological advances
permitting economic development, Metal-rich brines in the Red Sea are another
potential resource. Fhosphate deposits on the sea floor may also alleviate
fertilizer shortages in many countries, A nurber of minerals, of which petroleut
und rras are the mest notable, are already exploited in wany offshore areas; such
opcrations will be extended further from land as technology and econcmic
considerations permit.

o). Phase T of the Mohole operation in 1961 has shown that drilling in very dee?
water is within the state of the art, though naturally very expensive, The sed

also pessesses vast resources of wave, tidal current end thermal energy, the

utilization of which deserves further study. y
/-0'
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25. Food requirements and national security are arcng the reascns for thg
increase in governrent support to the marine sciences in recent years, ard

reteorology has, for rany decades, attached prire ircportance to the ocears, gug
i L] A0

Vi

mom|m

unending quest for knowledge - the advancement of science - hus also teen r

motivation in oceanographic study.

B. The ccean as hirhway

26, The sea is the rajor highway for the international transpertation of heavy or
bulky materials; it will undoubtedly rerain so for muny generutions to core, with
steadily increasing shiprents of many cormodities. Frelght costs for ocean cargoes
vary widely but could total $15,CCO million per year on a world tacis by 1975, A
reduction in the cost of ocean shipping would serve the interests of beth the
advanced and less developed countries. Ocearogrephic and ceteorological research
cun reduce significantly losses at sea and ccean shipping costs, as rary aspccts

have o direct bearing on the ocean's use as the major intercentinentul highuns

rnar
ey .

For example, better knowledge of wave characteristics should perrmit improved,yes.
design, increase safety, and lower operating costs, Eetter forecasting of dﬁzgi;
winds and currents would facilitate irproved routing, lower fucl consuzption,
lessen time at sea and lower storm losses, Greater kncwledge of near-shore wave,
current and sea floor characteristics is needed for harbour construction erd
irproverent, and ray be helpful for the developzent of new methods of londing and
unloading. Increased knowledge of the life histories, behaviour and physiology of

fouling and boring organisms could help to lower the losses caused by these pests.

Cafety of ships

27. Each year the oceans take thousands of huran lives owing to casualtics tc ships,
such as collision, stranding, capsizing, foundering, fire, etc. In 15€6, for
exarple, 112 ships larger than 1,0C0 gross tons were lost - more than 7CC,0CO

tons., The safety of ships and huran life et sea are ensured by edequate ehiﬁ

design ard construction, proper installetion and hendling of equiprent enld eccurate
navigation, Extensive investigations being carried out on an interrational ard
rational basis into these problers require a gecd kncwledge of the tehaviour of tke

Oceans,

Jars
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28. VWind-generated ocean waves produce the major stresses suffered by a ship,
Vessels on the crest and trough of a wave suffer longitudinal stresses, and rackie;
stresses in a transverse sea, Heavy slemming of waves introduces severe stresges
in the local structure of the forepart of the ship's bottom while pitching, whick
czuses the erergence of the propeller, may produce dangerous vibrations,

29. Stability is critical in ship design; evaluation of the elements of stability
and development of suitable stability criteria depend greatly upon knowledge of
the characteristics of the ocean and behavliour of ships unier high waves and
winds, especially in following or quartering seas.,

0. DBefore maximum loading regulations were introduced, overloading oftmmcmmeil
ships to founder. An international corvention on load lines was first establishel
in 1970 and improved in 1966 on the basic of better oceanographic knowledge of 1
zones of ocean storms. If more were known about these storms, it might be
pocsible to allow greater loads at certain times and thus lower shipping costs
without reduction of safety,

31. The recent rapid expansion in world shipping affects safe navigation. There
is an urgent need to ilmprove position fixing so as to avoid collisions and
strondings. PBetter surveys of navigable waters and fuller information about
navigational hazards in nautical publications and charts would reduce the charces
of stranding.

32. There are additional potential savings in human life and property from reduci
storm damage to ships and cargnh as well as losses due to icing of fishing travlers

end other smaller vessels in black ice-fogs and cold, stormy seas.

chip desinn

33, Ioss of speed in heavy weather affects both fuel consumption and power 1

requirerments, Wave characteristies affect the behaviour of a ship and itszeﬂmﬁﬁ
[}
to the sea. Statistical information on wave properties such as height, length,
povwer spectrum, coherence and distrivution over large areas of the oceans is
Desigri

essential if ships cre to be designed with higher payload/weight ratios. i
pei

ships specifically for certain limited trade routes, taking into account the 8P

characteristics of the waves in relation to local seasonal conditions, also offer

rossibilities for economic gain.

ﬁ”
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34, Radical developments such as hovercraft, hydrofoils or cargo-carryling
subzarines must also be based on a better knowledge of the cceans and lower
atmosphere, The aveillability of shorter routes under the polar ice centri’ ©

L ¥ N

to the attractiveness of the cormercial submarine, The polar route betwee.....
and Tokyo 1s only 6,300 miles against 11,200 by the conventioral surface route.
Sirmilarly, the under-ice polar route would save rearly 3,0C0 miles between

Horolulu and London.

Ship operation

35 A full understanding of waves, their distribution in space and tir |¢

the world oceans, and the effects of waves and winds on ships would make 1t
possible to predict what would happen to a ship along any given route. Ships

could then be routed for maximum comfort, economy and safety, This is already
being done in some countries on the basis of the rather limited available knowledge
and ship operators have utilized the Least Time Track principle to reduce the time
of vessels at sea, Savings in steaming time of eight hours for a 3,0C0-mile trip,
and thirteen to fifteen hours for a 5,000-wile voyage have been recorded. The
technique 1s still in its infancy but will develop with increasing knowledge.,

36, More reliable prediction of tidal currents in narrow channels and constricted
harbours, better nautical charting techniques, incorporation of radar "pictures"
in harbour chart atlases, improved harbour construction based on pore accur *-
predictions of the changes in bottom silting conditiors, and developzent orn i::::::
for preventing or dissipating such natural hazards as fog and ice could also result
from an increased effort in marine research.

37. The fouling of ship hulls and the ravages of boring anirals hove been a
Problem since man first took to the sea, In earlier times, it was pot urusual

for 8 ship to have its bottom encrusted corpletely with a thickress of eight to
nine inches, adding 300 tons or rore to the original weight of the ship. Fouling
results in a rough hull, more frictional resistence, bigher power requirecents and
hence increased fuel consumption and higher costs, Fouling can so increase
resistance that fuel consurption rust be increased by 50 per cent to caintain
shipping schedules. Frequent dry-dccking and anti-fouling raints can control

this problem but may cost more than operators care to spend. Grewths two to

three inches thick and weighing upwards of 100 tons may therefore still be seen,
Particularly on ships that have spent scme time in tropical ports.

)
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C. Harvesting the ocean

38, The total annual production of the world's marine fisherles doubled between
1955 and 1967 - an increase of 6 per cent each year which promises to be maintaige:
in the near future. Use of fish as fish meal 1s increasing more rapidly than that
of fish as direct food for humans. The latter, however, still shows an average
growth nearly twice the rate of growth of the world'!s population,

39. OGOf the present total cateh of 50 millicn tors, more than one third goes to
the production of fish meal (used in feed-stuffs for poultry and livestock, ard
thus providing human food indirectly) and oil. This compares with about U4 million
tons in 1955, and represents a very large increase in the indirect contribution of
fisheries products to human diet. Most of the fish protein eaten by a growing
chicken is retained as protein in the body of the animal and thus passed on for
huran consumption.

k0, These growth rates in fish catching can be maintained with the aid of oceanic
investigations conducted on a world-wide basis to locate and assess fish populatiot
see how these vary with chanrging conditions in the sea and determine those aspects
of behavicur that can be exploited in harvesting them.

41, The value of the world ocean harvest to the fishermen, now several thousand
million dollars a year, can be multiplied by at least three in computing the
contribution to the gross world econcmic product, since the catch about trebles
in value between the producers and the final consumers. Within fifteen to twenty
years, this contribution could more than double. Part of this growth will occur
only 1f there is an increase in fisheries-oriented research. The necessary maricé
research ard development could cost several hundred million dollars a year and yet ;

be economically very beneficial.

Benefits to fisheries from marine research

42, Research on the ecology and biology of the organisms supporting the marine
fisheries 1s of direct economic value in two ways. First, for those fish
populations being substantially exploited, it can provide the basis for both mOT¢
efficient catching operations and "conservation" (maintaining the populations &t
levels which will produce maximum yields year after year). Such fish populatior?

are now in the minority, but they include the most valuable specles in the

Jo

l
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near-shore waters of the northern hemisphere and soxe of the mcre valuable species
supporting high-seas fishing operaticmns., With expanding operutions, additional
fish populations are being exploited to the point where ccrservation rceasures are
urgently required, Seccndly, for the populations that are little used, or rct
used at all, research on their habits and reactions can provide the basis for
developing means of catching them cheaply, so that they can be exploited
economically in large volume. Such little-used fish stocks occur not only in

distant waters but also near the coasts of major fishing rations.

Unexploited stocks

43. Fishery investigations have revealed the existence of very many ;i j.re
A lorge
unused resources., Only a few i1llustrative examples are given here. A large

population of anchovies off the coast of California appears to be capable of
sustaining a fishery of at least a million tons & year. Taking this catch should
assist in rebuilding the stock of sardines with which they corcpete, A very large

stock of hake exists in the same region. Both species are used prim:ﬁz gg;

fish meal. The population of jack mackerel off the Pacific coast, nowii ShEar 1The

catches, The
& catch of about 45,000 tons a year, could support greatly increased catches., The

catch of mackerel in the North Sea has increased several times in the pact three
Years through the introduction of efficient fishing gear. LlLarge stoc:: Af Adsmavrcal

Af Aamaveanl
AfVvAArasen]

fish exist in the Bering Sea and the Gulf of Alaska, 85 Well 88 1argena - ane mee

NA A VAATY ATY

of ocean perch (redfish) in the latter, Catches of over & million tons = === ~=~

. erAA e .

already being made by Russian and Japanese fishermen from these stocks. -.aomm .

- ol -k

work in the Indian Ocean has revealed very high productivity in the Arab=cea—h
which indicates the presence of large potential resources. Continuing reseerch
will undoubtedly uncover many new possibilities,

Lk, fhe greatest potentisl resources of enirel protein in the ocean are in the
form of small organisms, particularly zoopla.nkton.g/ Sore raticns have t--n
exploring the possibility of utilizing the stocks of krills, particularla,;gg"m::

Superba, in the Antarctic Ocean. The potential yleld might be of the order of
50 million to 100 million toms & year. The utilization of emormcus stocks of

?./ For further information, see "Resources of the sea (beyord the
shelf)" (E/4hb9/nda.2).

fows
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lantern fishes and other organisms scattered in the subsurface layers of wide
ocean areas 1is another possibility, The large-scale exploitation of these Potential

resources would, however, require new technological developments.

Iower harvest costs

LS. Better understanding of the behaviour of marine animals will lead to improved
catching methods, lower costs and growing markets for the increased ocean harvest,
Improvements in fishing gears, the invention of new ones and more extensive use
and further development of electronic aids to fish location, navigation and under
water telemetry will also play a part.

Lé. Tevelopment of high-seas fisheries seems to tend towards world-wide operations
supplying a world market, employing large, long-range vessels operating from
"overseas" bases. The trend is well developed by the Japanese and is a significant
element of the Russian and Polish fisheries, French, German, American,
Scandinavian and Spanish operators are also entering the picture, In these new
ocean-ranging fisheries, oceanographic research can be an important aid to

development.

Effect of physical conditions in the sea

L47. The yields of many of the major sea fisheries are widely variable from season
to season, year to year and even decade to decade. In some cases, these
fluctuations are known to be related to large-scale changes of the physical
conditions in the sea. A few examples follow,

4L8. Off the north-west coast of South America (Peru-Ecuador), the pulsation of
warming and cooling in the eastern Pacific reaches an apogee every five to eight
years in & phenomenon so sharply evident in the whole area as to have earned & .
distinctive name, "EL Nifio". The cause of this phenomenon is still uncertain, bu

11
{ts effect is a spilling of a thin skin of warm trcpical water over the noxmally .
] are
cold upwelled water for a variable distance down the Peruvian coast. In this
| as
lies the largest single specles fishery in the world (for anchovy, EngrauliS)

well as large fisheries for yellowfin, skipjack tuna and bonito, and a very
The effect of

Tt often brings

-

nurerous oceanic bird population producing guano (fertilizer).
"E1 Nifio" on the production of the fisheries and guano is harsh.
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abcut a mass mortality of the guanay birds; sometimes there is such pertality of
aquatic life as to render the inshore water putrid; torrential and damagingz rains
in adjacent Ecuador and Peru are a regular accormpanying feature,

49, In the regions of eastern boundary currents in the tropics, a Bh“'“ n::

-uav-n and
1! -n n 4'

shallow thermocline directly overlies a layer of water that is almos’

When this oxygen-poor layer rises and invades the continental shelf,lf n;; :22
0
life is rudely affected. Scme sections of the broad continental shelf off the
Malabar coast of India are flushed partially clean of life each year as the ronsoon
ag the monsoon
and the current turn, the thermocline rises toward the surface and th%fuaﬁf 5y P
are
cool water under it creeps in over the continental ehelf., Swirming unimals are
forced to the surface and towards the beach. Adult shrimp school in the upper

vater layers and sole by the tens of tons surface and come into the beach sain::-

nesa

Similar, but not so striking, phenomena occur annually on the north shore of;,

Gulf of Guinea.

50. Large populations of fish and invertebrates are very often aGSOC1ate%E§€g:§%:%i¥
reglons of upwelling. The enormous population of anchovies off Peru is substantially
confined to the upwelled waters there; off Dahomey, where the water upwells behind
a cape, 5,000 canoes may take 10,0C0 tons of sardinella during a two-months' season.
The pink shrimp of the Gulf of Panama come in with cool, upwelling water; the king

mackerel (Scomberomorus) schools at the surface in the Gulf of Aden when the surface

waters are cooled by upwelling. flong the Sarashtra coast of India, cool subsurface
water creeps up over the continental shelf as the monsocn and the surface current

charge, It is then that the great Indian salmon or Dara (Polydactylus) swarms into

the stake nets. :
51, About 80 per cent of the marine fish catch of Irdia 1s taken on the west coast,
The prime components of the catch by voluze are the oil sardine (Sardinella

longiceps) and the Indian mackerel {Rastrellizer camagurta). Poth are subject to
very wide fluctuations in yleld. The sardine catch peaks sharply during the
transition period between monsoons, when the ccol, low-salinity coastal vaters
characteristic of the south-west monsoon are replaced by the warm saline waters of
the north-east monsoon, In the past ten years the cackerel catch has . .
very variable, although not so widely as that for sardine. Generally -

when the sardine catch is up, the mackerel catch i{s down, and vice versa.
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Some catech fluctuations are not understood

52. For the above examples, the relation between physical changes in the sea and
large fluctuations in the yield of the fisheries 1s fairly clear. In other cases,
the reasons for wide annual swings in the size of the catch are not well understood,
53. The winter herring fishery of Norway, for instance, goes through time changes
in productivity that have been traced back to medieval times. In the most recent
swing, the annual catch declined from 1,146,000 tons in 1956 to 69,000 tons in 1961-
the smallest catch in fifty years. The relation of these brcad swings to climatic
and sea conditions has been the subject of intensive research throughcut this
century, and now it 1s possible to make at least short-term predictions.

Sk, In the 1930's, the catches of bluefin tuna (Thunnus)and of sardine (Sardinops)
were large in Japan, During the 1940's and into the 1950's, the catches of both
species shrank continuously until their importance became nominal. In the late
1950's, the catches of these species began to increase; but whereas the bluefin
tuna again supports an important fishery, the sardine has disappeared for a second
tire. There is no deronstrable relation between these events and the degree of
fishing effort.

55. From the standpoint of volume of production, the Atlantic menhaden (Erevoormﬁ
tyrannus) is overwhelmingly the most important single species in the North Americen
fisheries, The annual catch, which used to average €00,000 toms, has in recent
years dropped to about 200,0C0 tons. The wide swings are epparently related in
part to changes in water temperatures on the eastern coast of the United States,
on which depend spawning success and survival of young fish.

56. The effect of variations in oceanic conditions on the availability of mackerel
(Scomber) to the New England fishery has been the subject of a classic study.

Needs of information on ocean conditions

57. On a world-wide basis, the great fisheries are affected in a major way by
changes in ocean currents, temperatures and other physical and chemical conditionse.
The fisherzman needs to anticipate these to improve his efficiency and lower his
cost of production. He can however do this only to a very limited degree on the
basis of his own local observations, because oceanic events in the local area are

partly the result of atmospheric and oceanic processes acting at a distance.

P ot
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58. No phenomenon of the open ocean is so eagerly sought cut by the pelagic
fishermen as the interfaces between water masses, whether these be measured by
current at the surface, or by sharp thermoclines on the bathythermogra:p ;:g:::
Concomitantly, no feature of the ocean is s0 changeable as to location Lasy
and persistence as these interfaces.

59. Fisheries development requires the mapping of the world ccean as a unit at
pericdic intervals - monthly, seasonally or annually - by presently available
paraneters, and others that can be introduced. These maps should show the
existing conditions, together with anomalous conditions over a suitable base, -
say fifteen years. Particular sectors of the maps, such as areas of upwelligg'
areas occupied by important fisheries, areas of currcnt interfaces etc., shouls
enlarged for more detalled examination and means should be developed for spced;
transmittal to ships at sea and workers ashore. The ccopllation and transmittael
of such synoptic maps would be an appropriate function for national and
international data centres, for which adequate finances should be furnished to
provide this service on a timely basis.

60. Time series of observetions are also needed at relatively fixed locaticns,
An ever-increasing number of continuously recording devices shculd be installed
on weather ships, moored buoys and oceanic islands. DlMuch development rerains to
be done on these devices, but this should not prevent widespread distribution in

their simpler forms to important localities in the world ocean.

Exploration of fish distribution

61, Frequently, the location and depth of fish stocks are knowm cnly where they are
exploited by some established fishery. At other tirmes, they may be in scze
entirely different geographical location, or in a deeper water layer.

62, Exploration for both exploited and unexploited stccks by ccnventional
gear or exploratory gear 1s essential to understanding and appraisal of th 3
and world fishery potentiesl. However, both adults and juveniles ray at times be
virtually unavailable to this equipment. Exploration with ccnventicnal

not only slow, expensive and frequently inadequate but it cay result in
conclusions - gross underestimation of stocks, for exarple. There are several
approaches to the problem of augmenting fisheries explorasticn data: acong these

are underwater sound and television, surveys of fish eggs and larvae and the
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collection of fish scales in stratified bottom sediments. The value of electronie
methods (echo-sounding, sonar etc.) for locating fish is well established, but of
equal importance is their potential for estimating, by automatic "counting"
techniques, the actual quantities of fish present in a region. Further reseearch
and technology in this field is vital to fish stock assessment.

63. Collection of pelagic fish eggs and larvae requires simple ships and simple
plankton nets. It can yleld a wealth of information on the fishes at two very
Important stages - spawning and hatching - and it can reveal much information

on the planktonic assoclates of the species. Pelagic eggs and larvae of abundant
fish are numerous and widespread. Thus even a sparse coverage will be adequate
for many exploratory purposes.

64, 1Initial identification of previously undescribed eggs and larvae requires
collections of larval and post-larval series. To obtain more than a very rough
estimate of the abundance of the spawning stock also requires further studies,

as for example, cn the fecundity of the adult fish.

65. One underlying uncertainty of all fish surveys is that of the persistence
of the species within a given region. In a few cases, extensive historical
records permit an estimate of persistence. In most cases, however, there 1s no
assurance that the species does not fluctuate widely in distribution and abundancé
over the time scele of a few decades.

66. Fish scales, earbones (otoliths) and other remains are preserved in some |
ccean~-bottom sediments. Where deposition 1s rapid and the bottom water
condltions are sufficiently reducing, as in some inshore basins, the sedinents
may be virtually undisturbed. The deposits of a decade or even a single year maY
be distinguishable and may contain sufficient identifiable fish remains to give
insight into the persistence of fish species, interrelations of abundance of
different specles and gross changes in the composition of the fauna. This
informaticn can be processed on a time scale that is useful for the appraisal

or management of fisheries stocks (for example, 200 years by decades). Studies

of associated organic remains, such as diatom tests, will give insight into past

oceanlic conditions.
67. Larval and sediment surveys can be carried out with simple equipment, but

they require both competent laboratory investigators who can identify, classify

Y |
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and interrelate the materials from different species, and numbers of trained
technicians to help in handling large collections. Descriptive keys to eggs and
larvae of different species are valuable training tools.

Grazing the sea

63. It is often said that fishing techniques have not advanced much ngg

mankind's hunting stage, and that what is needed is to farm the o<:ean.’-',::g'*-g,l

on a
the problems of fisheries are more properly compared to cattle grazing on ag

roo the
must be maintained, or else the kinds that are least useful will take over from t

open range than to farming. A balance between catches of different kinds ofyn tﬁ:
most wanted varieties. Ve need to learn how to breed better varieties of fishes,
like salmon, that fatten themselves in the distant seas end return to the rivave
to spawn, and how to control the predators and pests that compete with us forances
harvest of the sea. The sddition of small quantities of vitally neceded cubat::g:g
nay increase the fertility of the ocean pastures, in the way that the Australians
have been able to improve their sheep range by adding srall quantities cf ccbalt.
69. At least in some cases, the principal effect of sclectively fishing a
particular species is to alter its competitive relationship with its associates.
Cff California, the apparent effect of taking the Pacific sardine almost
exclusively was to stimulate the competing anchovy stocks.

70. To date, much fishery research has been devoted to individual species,

almost in an ecological vacuum. Increased attention needs now to be devoted to

the trophic-level competitors and prey species of exploited fish stocks i1~ -—2--—

PR [,

_la

to understand the existing degree of competition and the potential of thes sva

specles to replace the exploited stock. This may result in utilization of the
competing species and thus possibly in a more stable "trophic-level" fishery.

Mariculture

Tl. Vnile the problems of open-ocean fisheries reserble those of open-range
management on land, there are wany promising possibilities for developwent of a
genuine marine agriculture, or "mariculture”, im shallow near-shore a-

enclosed waters. In recent years, Japan has been the world leader inzv
culturing seaweeds, particularly "laver", oysters and other rollusks, -
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shrimps etc. JTn oyster culture, the Japanese have succeeded in increasing the
preductivity of a hectare of sea area from 700 kilogrammes to as much as
55,CC0 kilogrammes, a fiftyfold increase, by attaching the seed oysters to long
ropes hanging from rafts. In this way, bottom-living predators can be avoided,
and the entire volume of the sea in the area of cultivation can be utilized.
T2. In agriculture on land, plant nutrients are added in the form of chemical
fertilizers. In Japanese aquaculture, marine plankton are the "fertilizers"
that nourish the crop of shellfish. The areas most useful for aquaculture are
not those that can be enclosed or fenced in, but rather those in which there
is a continual through-put of plankton carried by currents past the location where
the crop is being grown, ©Substantial production of aquatic animals through

mariculture is still in a primitive stage requiring much research of many kinds.

D. Marine mineralsé/

75. Marine mineral deposits may be considered in three fundamental categories:
(2) Teposits associated with pre-existing geological formations (bedrock)
of various ages now buried under the sea, which are especially important on the
continental shelves;
(b) Surficial deposits lying upon or immediately under the sea floor,
particularly the chemical precipitates in process of formation in the ocean
environment;

(c) "Deposits" in the form of minerals contained in solution in sea waters.

Mineral deposits within bedrock

74. This category may include any or all of those types of mineral deposits found
in a similar geological setting on land - petroleum, gas, sulphur, salt and potash,
coal, iron as well as base, precious and rare metals, industrial minerals etc.

There is, however, one important proviso - a majority of these are unique to the

———————

d
2/ The material presented in this part,is largely taken from the Introductnwkzzr
Surmary of "Resources of the sea (beyond the continental shelf)". For fur
details, see document E/LLL9/Add.1.
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continental environment and are therefore not likely to occur in significant
amounts in bedrock underlying the abyssal ocean floor, where only those zetals
associated with basic and ultrabasic igneous rocks, such as chrome, nickel, ccbalt
and platinum, are to be expected.

75. In this category, the spectacular success of petroleum and gas developrzent

in many offshore areas throughout the world needs little elaboration; 16 per cent
of the world's total oil production snd 6 per cent of its natural gas ccme from
offshore wells. With the 1list of new offshore petroleum discoveries growing
yearly - United States of America, Mexico, Venezuela, Peru, Chile, Trinidad,
Brazil, Nigeria, Gabon, Angola (Cabinda), United Arab Republic, Libya, Iranm,

Saudi Arabia, United Kingdom, Italy, Japan, Brunei, Australia are recent

examples - continuous expansion is assured and possibly by 1980, 25 to 30 per cent
of production may come from beneath the sea. Production to date has becn rmostly
from near-shore areas of the inner ccntinental shelf, which are still inadequately
explored., Although the petroleum potential of the deeper water regions of the
outer continental shelf and continental slope can only be evaluated tentatively,
because of our meagre knowledge, there can be little question that they also
contain substantial reserves of petroleum and related products which will come

in for attention when technological development allows econcmic exploitation.

Surficial deposits

76. The surficial deposits include all the unconsolidated sediments lying on the
ocean floor. Offshore placer deposits being exploited for tin, gold, diamonds,

industrial minerals etc. in various parts of the world may conveniently be

! &rouped in this category; they are likely to be restricted to the continental

shelf, with 1little importance in the slope and abyssal depths beyond.
T, Potentially the most important deposits in the group are the phosprorite

' being deposited on tte shelf, slope and ocean floor and the manganese nodules

found rainly on the abyssal sea floor; both of these are being increasingly

_ 1nVGStigated by State organizations and cccmercial interests.

18, Phosphorite occurs on the sea floor in the form of blankets of nodules, flat

Slabs, pellets and rock-coatings, mostly confined to water depths of 20 to
2C0 fathoms in the outer continental shelf, upper continental slope and subzarine
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banks. It has been recorded in dredged samples from many parts of the world and
commonly forms in regions where deep cold waters rich in dissolved phosphate -
from the decay of animal and plant remains, brought by rivers from land sources
or from phosphatic sediments on the sea floor - are brought in large volumes to
shallow depth by vigorous upwelling of ocean currents. As phosphate deposition
also depends on a slow rate of offshore sedimentation, those areas of upwelling
off desert coasts, with low rainfall and absence of large rivers, are particularly
favourable, as for example along the Pacific coast of South America.

T9. Of the known and potentially favourable areas - off southern California
(United States of America), Baja California (Mexico), eastern United States of
America, western South America, Australia, north-west Africa, Japan etc. - only
the first three are belng investigated in any systematic manner. It appears,
however, that the best submarine nodular phosphate, even after conventional
processing, will only approximate to a low-grade land product; further upgrading
by chemical means may be necessary to produce & competitive product.

80. Manganese ncdules have been reported from many locations on the ocean floor,
generally at depths from 400 to 3,400 fathoms., The nodules grow slowly on the
abyssal ocean floor, the original sources of the manganese contained in the water
probably being surface run-off in rivers from the continents and submarine
volcanism. Chemical composition of nodules varies considerably with charmﬂmrﬁtﬁ
differences noted in Pacific, Atlantic and Indian Ocean occurrences., The maxima
manganese content recorded, over 40 per cent in the Pacific, 1s still less than
ferro-grade and battery-grade manganese ores from land sources. However, the
significant quantities of other metals contained in the ncdules - copper, cobalty
nickel etc. - have resulted in their receiving considerable attention during
recent years from the viewpoint of low-grade ores of copper, cobalt, nickel and
manganese, rather than for manganese alone,

81. Although regional distribution is yet very imperfectly known, there 1s no
doubt that the potential gross amounts of manganese and associated metals in
ocean-floor ncdules are enormous. Numerous practical problems must however be
solved before the vast economic potential can even be assessed, far less the
nodules commercially harvested and processed. For one, new extraction methods
will be required to beneficiate the complex and metallurgically unfamiliar

matrix of the nodules. l
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Minerals contained in solution in sea waters

82, The third category of deposit, that contained in solution within sca waters,
has come In for renewed attention by the recent discovery of hot high-gravity
brine pools in the middle of the Red Sea due west of Mecca, where stagnunt or
semi-stagnant bottom waters show greatly abnormal concentrations of base metals
and other mineral constituents. Bottom sediment sampling within the "Atlantis
Deep”, one of the three located within an area of approximately 10 miles square,
indicates the possibility of $1.5 thousand million gross value of gold, copper,
zinc and silver to a depth of 10 metres below the seafloor; these mctals have been
precipitated from the brine, analyses of which show metals such as iron, mnngancse,
zinc, lead, copper, silver and gold in concentrations from 1,000 to 50,000 tires
the amcunts present in normal sea water.

83. Apparently a methcd of extracting uranium from sca water has been dcveloped
which could be competitive with low-grade uraniunm ores, while gold concentrations
in sea water have been analysed as high as almost 60 ng per ton, which would
constitute a relatively high-grade gold prospect if contained in a sufficient

bedy of water. All these may have future economic importance.

84, The exploitation from sea water of salt, bromine, magnesium and frecsh water
1s well established in certain parts of the world and will increase as nceds

8rise and technology develops. Such exploitation has, however, no cause to extend

far offshore.

Ocean mining methcds

95. Ocean mining operations today are limited to near-shore areas, cainly in
Frotected calm waters and almost entirely for placer or other surficial deposits.
As in the petroleum industry, exploitation capability will largely develop by
Progressing seaward from shallow waters to the outer shelf, slope and beyond, as
€conomic justification allows. While awaiting technological advances and
breakthroughs in ocean engineering, being pursued by sore governzment agencies,
the nining corporations have been interested but not notably active in deep-sea
tineral development. The picture could, however, quickly change by interlock

¢t ocean nining technology, offshore petroleun technology and other branches cf
Ocean engineering.
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86, Design studies are being carried out by a number of governmental and
industrial organizations to devise systems in accordance with the rather limiteq
knowledge of the characteristics of marine mineral deposits and marine
environmental elements, and the capability of the various components from existirg
technology. Possible systems take in several concepts - dredge vehicles towed
along the ocean floor, self-propelled bottom crawlers or wheeled vehicles and
submersible hydraulic dredge vehicles with submersible ore hoppers to.transport
ore to Lhe surface, to mention but a few.

87. It is clear that marine mineral ventures will require very substantial capita
investment for engineering development and procurement of equipment. Thus, only

a portion of the benefits to be gained can be attributed to ocean research and

Products of marine organisms

88, Although drugs, by and large, cannot be classified as minerals, the sea has
been a useful source of drugs including alginates, agar, cod liver and other fish
oils, chondrus extract, spermaceti, ichthyol and various chemical combinations
of icdine, magnesium and bromine. Lack of medical utilization of more substances
from the sea is perhaps due to lack of knowledge about the compounds which may be
available. The presence of antibiotics in marine organisms has been demonstrated,
and several workers have been active over the past decade. The pace of their
discoveries indicates that our present knowledge is small compared with what
remains yet to be discovered about the pharmacology of marine organisms., Other
bilocherical substances have been isolated that show cancer-inhibiting, nerve-
bloclking or heart-stimulating properties in the laboratory. Some biotoxins fronm
poiconous invertebrates and fish are 200,000 times more powerful in blocking
nervous actlvity than are drugs at present used for this purpcsc. Sponges produce
at least fifteen types of sterols not found in higher animals, and they contain
an arabinosyl nucleoside which 1s apparently highly effective against certain
viruses and leukemia in laboratory animals. Some sea cucumbers and starfish
contain mixtures of steroid glucosides, a group of chemicals that contains the
powerful cardiac drug, digitalis, and has been shown to suppress several kinds of

tunours in laboratory animals.
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E. Pollution prevention in coastal waters and ocean recreation

89. The inshore marine environment must be protected egainst deterforation
resulting from the discharge of municipal and industrial wastes. This
environment has the capacity to receive a certain amcunt of waste discharge
without damage to its other uses and in fact a valuzble and legiticate use of the
near-shore marine environment is as a diluting and essimilating redium for waste
materials, provided that these are intrcduced within the capacity of the
environment. By capacity 1s meant a rate of introduction which will not result
in degradation from the standpoint of other uses, such as fishing and recrecation.,
All shellfish grown in water polluted by sewage is to ve considered as
contaminated; they present an important health risk because of their ability to
concentrate micro-organisms. Many epldemiological studies have confirrmed that
consumption of uncooked shellfish can cause epidemics of gastro-intestinal
diseases such as typhoid, paratyphoid, dysenterics, cholera and viral infections,
90. Ideally, the englneer designing a sewage treatrent plant should have
complete information on the effect of the treated efflucnt on the mriﬂg
environment. This information would include the physical movement andfasie

of the wastes, and the biochemical and geochemical interactions of thé 332%2
components with the environment, including, for instance, the surviva) ~f
pathogenic micro-organisms and the effects of waste components on the :f

With this information, the engineer could design the optimunm treatmenﬁjgit
required to protect fisheries and the recreational uses of the environzent.
over-design (involving a waste of funds) or under-design (involving risk to otler
valuable uses of the marine invironment) could thus be avoided.

91. The application of conventional sanitary engineering waste disposal methods
in the case of discharges into open coastal waters and tidal estuaries recuires
additional background knowledge of basic physical, chemical and bioclogical
pProcesses occurring in this type of environment. luch of this requirezent falls
within the realm of oceanography.

92. Oceanographic research in the near-shore rarine ervironment can provide the
information required to determine the best cutfall location for sewage cffluents
and the type and degree of treatment needed for this locaticn. In sore

the added cost of locating the outfall in a region of greater receiving

nay be less than the added cost of more cormplete waste treatzment,

forn
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93. The capacity of the inshore marine environment to receive industrial ~ ==t

T the
discharges at a level which does not restrict other uses is in itself one > N

natural resources of the sea. The research required is the same as that f «—=>3"
domestic sewage effluent. Industrial waste discharges into some estuarine= ==
coastal waters have had a more serious effect on recreation and fisheries = k==l
have domestic sewage discharges.

94, 1In several countries, nuclear power plants are under construction on

estuaries and coastal embayments., The future development of nuclear power —w —E_ 1l
require increased use of inshore marine waters as a source of condenser coc—> A==t for
the power plants. Release of some radioactive nuclides to the marine envir— <> =xment
may result from this use. Research on physical dispersion required for otlm e 2~

waste discharge problems will be equally useful in understanding the possi> 1 =
effects of radicactive discharges from nuclear plants. Research on the var—=% < —>w_3s
chemical forms of radicactive nuclides in the sea, their effects on the mer- =% »—» =
biota, and their binding by the sea sediments elther in suspension or on the== “E—otton,
is also required. There are parallel requirements for research on the effe €=~ #—= == of
waste heat from coastal steam pcwer generators and of brine effluents from

desalination plants.

95. The development of effective methods for treating oil spillages is of

increasing importance, following the rapid expansion of sea traffic in this :
commodity and the startling increase in the size of ships employed in its tlc“‘-'f!-r:._sportc
Pollution from agents other than oil, which may Tesult from accidents to b‘:'*:l.lt
carriers transporting large quantities of toxic or other dangerous chemicals= -
also an avenue in which there is a growing need for research. The problems :iLﬁlfnc‘vohmd
are basically the same whether the pollution occurs in coastal waters or on -th-e
high seas.

96, In many countries, a large and growing demand for marine recreational
facilities requires careful planning in order to develop to the fullest the
potentials for small-boat harbours, improved inshore fishing and suitable PR,
beaches for sunning, swimming and surfing. The demand is so great in many P3 =
that ways must be found in effect to "stretch" the natural shore lines.

97. Beside pollution from waste dlscharges, several other factors influence

recreational uses of the shore line. Even the control of fresh-water runoff

=
el
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the land may have profound effects, On the beaches of Southern California, for
example, the sand supplied by rivers is transported along the beach by wave-

generated currents, and is lost to the deep sea at submarine canyons. ﬁgnggg
n

unot

control has cut the supply of sand to nearly zero, and, without som; N
the beaches may seriously deteriorate within the next two decades.

93. On the other hand, desirable sandy swimming areas along some estuaries

have been ruined by the deposition of fine sediments in the form of muds high

in organic content, as a result of upland erosion followed by stream transport
into the estuary. 1In other instances, spoil from the dredging of navigation
channels may, because of improper disposal, contribute to the deterioration of
the swvimming areas.

99. The development of new beach areas, the protection of beaches apgainst
erosional or depositional damage, the extension of coastlines, the construction
of new boat tharbours, the development of improved sport fishing through the
building of artificial reefs are all matters which are subject to the natural,
physical, chemical, biological and geological processes of the sea. Improved
oceanographic knowledge of these processes can materially influence the
effectiveness with which plans for such developuments are brought to fruition,
and hence can materially reduce the costs of successful development.

100, In addition, the efficiency and safety of management and use of marine
recreational facilities can be improved through adequate forecasts of wind, wave
and surf conditions, and of storm tides. These are also important areas of
oceanographic research. It is difficult to place a monetary value on having

sufficient and adequate recreaticnal facilities available to man.
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II. SURVEY OF ACTIVITIES IN MARINE SCIENCE AND TECHNOLOGY

10L. In the preceding part, the importance of research and development in marine
science and technology has been underscored. Someexamples of areas have been cited
where modest investments in scientific activity wight well lead to results of
considerable practical importance.

102. This part of the report offers pertinent details of current world-wide
activity in marine scilence and technology. Included is consideration of sclentific
and engineering investigations of the sea and its contents; of exploration,
development and exploitation of marine resources together with their management and
conservation; of the provision of appropriate technical services, and of the
education and training of professional and technical personnel in this field.
103. Activities of this nature are carried out chiefly by governmental institutions
and by private groups. The international and interconnecting nature of the oceans
rnakes it highly appropriate for such activities to be co-ordinated by international
organizations, regional or global, and in some cases such organizations are
themselves directly involved in these activities.

10k . After reviewing the activities pursued by Member States in various fields of
scientific endeavour involving the ocean, in the exploitation of marine resources,
in co-ordination of their national marine science prograwmmes, &nd in international
co-operation in marine research, the existing mechanisms for the promotion and i
co-ordination of marine activities at the international level are described.
Matters relating to education and training at both national and international

levels are dealt with separately.

A. Actlvities of Member States in marine science and technology

105. This section analyses national activity in marine science and technology. It

considers Member States involvement in the conduct of basic and applied research
relating to marine science and technology, in the provision of public services
concerned with ocean use, in the exploitation of ocean resources and in

international co-operation in marine science affairs.




E/LLST
Englich
Page 35

1. Resesrch

Indices of Member States commitment to marine research

106. Three indices have been selected as indicative of the zagnitude of national
activity in marine research. These indices are nucber of research and survey
vessels, annuai national expenditures for research and ruzber of professional
scientists invoLved.l/

107. Research vessels over 15 metres in length are operated by forty of the
fifty-eight States reporting. Of these, nineteen States possess fleets of five or
more such craft, as detalled in table 1,

Table 1. Distribution of oceancgraphic research vessels

Member State reporting Number of research vessels
(15 m. and larger)

United States 188
USSR 110
Japan L2
United Kingdom 2%
Canada 22
France 18
Federal Republic of Germany 17
South Africa 12
Denmark 11
Argentins 10
Portugal 10
Norway 9
Poland 9
Sweden 9
Australije 8
Netherlands 8
Venezuela 6
New Zealand 5
Thailand 5

e —————

L/ Complete details are given in annex V, "Countries' cocmitaent to werine
research (selected indices)".
l-;—na
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1¢8. Of the fifty-eight States reporting, fifty-three are engaged in basic or

applied research in ocean science.g

in support of marine rcsearch exceeding $500,000 are listed in table 2.

States reporting annual total expenditures

Table 2. Countries reporting annual research support exceeding $500,000
Country Annual budget
(dollars)

United States 438,000, CO0
Canada 38,550,0C0
United Kingdom 25,000, 0C0
France 2k, 000,000
USSR 18,000,000
Japan 10, 000, 000
Federal Pzpublic of Germany 8,000,000
Netherlands 3,780,000
Australia 2,200,000
South Africa 2,100,000
Thailand 2,090,000
Norway 2,003,000
New Zealand 1,793,3C0
Portugal 1,530,0C0
Mexico 1,304,000
Venezuela 1,060, 000
Sweden 872,000
Monaco 816, 0C0
Iceland 776,326 Ll

109. Because of the relative price levels in different countries, the number of

professional scientists employed in oceanographic studies 1s in some respects 8

vetter index of the magnitude of national oceanographic efforts than the total

monetary support figures.

2/

Their programmes are described qualitatively in annex_VI,
activities in marine science and technology", and pertinent s

tatulated in annex V.

"gummary of nat
tatistics are

|
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110. Table 3 lists Member States ;eporting fifty or zore professcisna

engaged in ocean science activity.

Table 3. States reporting fifty or cmore marine
scientists engaged in research

State Huzter of scientists
United States 2,C00
Japan 1,C00
USSR 1,000
United Kingdom €50
Canada 509
France 475
Federal Republic of Germany 3cQ
Chile 113
Netherlands 95
Norway 95
Australia 55
China 51
South Africa 3
New Zealand 71
Argentina T0
Peru T0
Mexico 67
Monaco 50
Sweden 50
Austria Ls to €5

Fields of research

1ll. Another index of effort in carine science is the ruzbter of different
disciplines in which marine research is cerried on. To achieve scce
the extent of their programmes, Memter States were asked specifically

their activity in the following areas: =arire biology; physical cceanography;

7
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air-sea interaction; chemical oceanography; marine geology; and ocean engineering,
Argentina, Australia, Chile, Federal Republic of Germany, Finland, France, Japan,
Monaco, Norway, Netherlands, Poland, South Africa, USSR, United Kingdom and United

States all reported activity in each of these disciplines.

Marine bLiology and fisheries

112. As the responses tabulated in annex V clearly show, most commonly the
initial efforts in marine science undertaken in less developed countries are -
concerned with marine biology and fisheries research. Of the fifty-eight Member
States replying, only Cambodia, Cameroon, Ceylon, Guatemala, Honduras and the
United Republic of Tanzania reported no activity in basic or applied research
related to fisheries or marine biology.

Physical oceanography

113. A frequent pattern of development, after initiation of studies of marine
organisms themselves, is for countries to expand their interest to studies of the
environment in which the organisms live, thus undertaking research in physicalami
chemical oceanography, marine geology and air-sea interaction. Physical
oceanography includes study of the physical properties of sea water and the
geographical distribution of density, temperature and viscosity; the hydrodynamnics
of waves, tideé and currents; the acoustical and optical properties of the marine
environment, and the formation, mixing and diffusing of water masses.

114. Of the fifty-eight Member States responding, thirty-six reported programues
in physical occeanography. Although in some countries these studies are limited
to the coastal waters where local fisheries are carried on, many countries engage
in such studies on the high seas.

115. It may be noted that meteorology and physical oceanography are intimately

related.

Air-sea interaction

5 t
116. The energy that maintains the atmospheric circulation is to a great exted
supplied by the oceans. Owing to the characteristic patterns of ocean currents

this energy supply is extremely localized. In turn, the circulation of the

Jirs
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atmosphere, which depends on where the energy is supplied, cust te influenced Ly
the oceanic circulation., Vice versa, ancmalies in atmospheric circulation result
in changes in heating and evaporation that lead to enomalies of ocean surface
temperature and salinity, and these in turn must affect the dynazics of the cceuan.
In fact, the atmosphere and the ocean are interlocked components of a great heat
engine. Realization of this fact has led a nuzter of countries to undertake
studies on a co-operative basis between meteorologists and oceanozraghers, within
the framework of either national or international projects.

117. Aspects of air-sea interaction studied in the ocean include observation of
the generation, propagation and decay of wind-driven surfacc waves; the forrmation
and drift of sea ice; the transfer of air-borne dust to the sea floor and of salt
particles to the atmosphere; the exchange of dissolved gases, particularly carton
dioxide, between the sea surface and the atmosphere; the generation of wind-driven
currents, and the evaporation and precipitation of water. Of the fifty-eight
member countries listed in annex V, eighteen report prograames of research in

air-sea interaction.

Chemical oceanography

118. In its earliest stoges, chemical oceanography has teen concerned :f:: :::
eud tha

determination of salinity to assist in the understanding of physicatgen,

= wen.
and with the measurement of the quantities of plant nutrients (nitrogen,
phosphorous and silicon compounds), which are of importante in deterzining:..

tne
production, the ultimate basis of fisheries. Of the responding Mezter 7i-i--
listed in annex V, twenty-four report activity in cheamical oceanography~. ..-
Federal Republic of Germany, Finland, France, Monaco, Norwey, USSR, Uni

ard United States report also geochezical studies invclvirg cther trace

Marine geology and geophysics

119. Fisheries aspects of marine geology are ccncerred with the discovery of
fishing banks, characterization of the tottcm frcz the standpoint of travling, and
study of the suitability of the bottoz to suppert populaticns of clams, cysters
and other benthic animals. Geophysical studies, including both refrection and
reflection seismology, observations of gravity and =zagnetic field reccrding are cf

uyT vl
uyw vl
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major value in determining the submerged structures of the sea floor. Many
countries have carried out investigations over their continental shelves to assist
in locating possible economic mineral deposits. Of the fifty-elght Member States
whose responses are tabulated in annex V, twenty report programmes in marine

geolopy and eighteen in marine geophysics.

Ocean enfineerinr

120. Most cngineering problems dealt with on land will eventually be encountered in
the oceans, while others, involving corrosion, biological activity and hydrostatic
prescure, are unique to the sea. Ocean engineering is concerned with the desige
and construction of underwater structures, habitats and submersible vehicles; with
the design of Instruments, tools and fishing gear, and with the development of
data-collection systews. OSuch activity is reported by Australia, Canada, Chile,
Finland, France, Japan,Monaco, Norway, South Africa, USSR, United Kingdom and
United States,

2. BSurveying and provision of public services

121. The public services enumerated include nautical charting, providing
navigational services, forecasting sea conditions, monitoring and forecasting
pollution, exploratory fishing eond charting of fish stocks, geological and
geophysical surveying and maintaining coasts and channels. (Cznada, Chile,F@daﬂl
Republic of Germany, Finland, France, Japen, Norway, South Africa, Sweden, United
Kingdom and United States each reported activity in all these fields. Only seven
countries reported no activity in any of these fields.

122. The numbers of professional personnel engaged in these activities are
tabulated in annex VI. The United States reported 1l,5C0; Canada, 333; France,lﬁ&
Thailand, 118; Pakistan, 100; Federal Republic of Germany, 80; Australia, 51;

China (Taiwan), 41; Netherlends, 40, and Argeantina, 36. Sixteen countries re
It

ported

between onc and twenty-seven professional scientists engaged in this work.
should be noted that in many countries some of these services are routinely
provided by naval personnel and national meteorological services. Consequently,8
nuzmber of countries did not report a definite number of individuals engaged in suc’
services. In other cases, the number of professional scientists engaged it

provision of public services could not be separated from the number engaged 11

research. i
g
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Nautical charting

123. Surveying and charting territorial waters is a function of natioral

hydrographic offices, which in most countries are part of the nnva: farnae
b

ArAGe

Forty-two of the reporting States indicate activity in this field,), Snii="

Endaunrtara
F RET r
States are members of the International Hydrographic Bureau, whose kandanamns ane

FandAannwtanrns

are in Monaco, and which serves as a clearing-house for exchange o.h maninere--

LY a e Tt}
aonNn erArorCreae

information and standardization of charts and pubtlications. It also Sponscrs
publication of the General Bathymetric Chart of the Ocerns, & world-wide cterles
of charts to the scale 1:10,000,000.

124, The International Hydrographic Bureau has urdertaken to deterzire ey

v mmansral

hanras '

areas and the portions of the continental shelves that have not teen thoin nee
airh nra

of adequate hydrographic surveys. The results of this deter=zination, wnich nre

still incomplete, show that for no single continent are the coustal arens end

continental shelves yet adequately known for exploitation of marire resources.

Pogition-fixing systems and related navipation services

125. Responses from twenty-two countries indicate sctivity in this field. lany
countries operate electronic position-fixing systems, such es radio tencons, Deccu,
Loran, Omega end the like, for use by ships or aircraft crossin,; the sen or
approaching the coast. Although the northern hemisphere is tetter provided with
such aids to navigation, none of the systems mentioned is world wide in coverage.
The availability of a navigation system using satellites, cepsble of fixirg

Fositions of vessels, aircraft or research units at =ny time over the entire-.1a

PRSI |
LIEY

under any weather and sea-state conditions with a high degree of accu
no doubt facilitate the safety and efficiency of navigation anl ccean

and exploitation.

Monitoring and forecasting of physical conditions of thre oceen

126. Twenty countries report involvement in observirg end fcrecactirg physicel
conditions over the ocean. In many cases, this function ic carried out by the
rarine section of the national meteorolcgical office. Icelard zaintains

Watch over nearby waters; Finland, Polard ard Sweden report crerctican of
f'Orecasting services. Norway forecasts hydrogzrapghic conditicns, ia particuler,
those related to the cod fishery in the Lofoten Islards szrea. Cnina (Teiven) hes

developed a typhoon and flood-warning service.

-
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Monitoring and forecasting of pollutants

127. Twelve of the responding countries, Australias, Canada, Chile, Federal Repus:
of Germany, Finland, France, Japan, Norway, South Africa, Sweden, United Kingdon
and United States, reported activity in monitoring and forecasting marine
pollution. Radioactive pollutants, sewage, industrial wastes and petroleun all
received attention.

128. The International Convention for the Prevention of Pollution of the Sea by
0il, 195k, amended 1in 1962, is the only existing international instrument for
prevention and control of pollution of the sea. Thirty-five countries, includiy
the major maritime States, are parties to the Convention. The prevention and

control of pollution under this Convention are exercised only in relation to ship.

Exploration, monitoring and forecasting of fish stocks

129. Thirty-seven countries report activity in exploratory fishing and similar
assistance to their commercial fisheries. Eight of these countries, nanely,
China (Taiwan), Cyprus, Federal Republic of Germany, Finland, Iceland, Norway,
United Kingdom and United States, regularly assess the stocks and issue forecasts

of fish abundance.

Submarine geolopical and peophysical survey

; f
130. Such surveys are usually exploratory for oil, gas and mineral resources ©

ity
the continental 8helf areas. Geophysical techniques using seismology and 8ré¥

; the
and magnetic measurements penetrate the overlying loose sediments to reveal

jicel
geological structure of the sea floor. Twenty-one countries report geologiC

f
surveys of their territorial waters. Australia, Finland, Federal Republic ©
South

Germany, Japen, Malaysia, Mexico, Norway, Poland, Republic of Viet-Nam, -
geophys+™

Africa, Thailand, USSR, United Kingdom and United States are conducting

surveys in addition to their geological surveys.

Maintenance and modification of coasts and channels

g require

131. Channels and harbours require deepening, and beaches and headland s
ity io

protection in many parts of the world. Nineteen States reported activ i
rt
area. Sierra Leone is improving its harbours and estuaries. Pakistan repo

the establishment of new fish harbours to promote the fishing industry-.
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3. Uses of the gsea and its resources

152. Non-military uses of the Bea and 1ts recources include husbanding and

harvesting of blological reseurces; extraction ofminerals; derivation of pevelrs
harneesing current, tidal, thermal or wave energy; wvaste disposal; transport ;ig

3/

ccmrunication, and recreation.

Harvesting of biological resources

133. Food and Agriculture Orgenization data show fifty-five of the titty-ei%:%
Member States responding report significant catches of marine fish. These: -
also reveal that there is great variation in the degree to which different

countries make use of the biological resources of the sea. Table 4 sumrarizes
1966 fish production by the world's fourteen lcading fishing countries, which

together accounted fer almost exactly three quarters of the total world catch 12

that year., The wide fluctuation in value per unit weight that is apparengggg in

table 18 chiefly & result of the use to which the catch is devoted. Fish

for human consumption, fresh or frozen, bring a higher price than fish to be
cenned or preserved, and fish used as raw material for processing to meal anc
&re least valuable,

134, The 1iving resources of the high seas, other than fish, have already beer
subject of a detailed report prepared pursuant to Economic ard Social Council
resolution 1112 (XL) .b'

135. Of the 1965 total world catch (52.4 million metric tons), 68.9 per cent or
36.1 million metric tons, was used for human corsumption. Fish meal (anieal
food-stuffs) and oils were produced from 29.2 per cent, or 16.3 cillien metric:
The remaining 1.9 per cent was used for other purposes such as bait or pet fboé.
World trade in fishery products in 1965 azounted to 6,175,000 tors, valued at
$2,183 million,

Responses of Member States to the questions corncernirg the degree and
magnitude to which they use ocean resources are tabulated in annex VI,
"Summary of national activities in marlue o~{ence ard techunlopy", ard
annex VII, “Fxploitation hy romulifes of marjue hWalogienl and nineral
resources’,

L% E/4hb9/Ad4. 2.
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Table 4, Leading fishing nations, 1966
(Catch in millions of metric tons, live weight)
Country Catch Value to fishemeﬁ
(dollars)

Peru 8.79 113,649,000
Jaran 7.08 1,500,000,000y
China (mainland) 6.002 o
USSR 5.35 3
Norway i 2.85 183,293,000
United States 2.52 4sk 000,000
Chile 1.38 128,803,000
India 1.37 Fi
Spain 1.36 282,757,000
Canada L35 160,197,000
Iceland 1.2k 65,000,000%
South and South West Africa 1.18 34,000,000
United Kingdom 1.07 177,511,000
Dermark, including Faroes

and Greenland 1.06 117,ooo,oooy

Source: Food and Agriculture Organization, Yearbook of Fishery Statistics
(Rome), vol. 22, 1966.

a/ Estimated.

156. A few countries report substantial activity in husbandry of marine biologic&.‘
resources. Although research and development on aquaculture of both vertebrate
and invertebrate marine organisms are proceeding in meny countries, practical
results are confined for the most part to the culture of those sessile pel.YCYP°d
molluscs that require a hard substrate, such as oysters and mussels. Large
tonnages of black mussels are raised through aquaculture in Demmark, the Federal
Republic of Germany, France, Italy, Netherlands and Spain. Oysters are cultured

ce
both for food and for pearls. Japan, Republic of Korea, United States and Fret

are the leading countries engaged in oyster culture. Certain marine fish and
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crustacea that command an exceedingly high retail price are artificially culturcd
in Japan; elsewhere in the world such activity is primarily devoted to fresh-water
species.

137. Fourteen countries report significant harvests of marine algae. The 190
world production reported to the Food and Agriculture Organization was T1C,CCO
metric tons in live weight, although there is reason to believe that this total
does not reflect total production figures for certain countries, such as the
United States and the Philippines. 1In Japan and the Republic of Korea, where the
bulk of the landings are processed for di:- .. humen consumption, an important jart
of seaweed production results from aquaculture. In other countries, particularly
Canada, Norway and the United States, marine algae are used mainly as industricl
rav material. Once potash, iodine and acetone were the end products sousht. Eg%

L8 sounht.
in recent years alginates and other vegetable gums important in tha{s ucht. Put

pharmaceutical and cosmetic industries have become the chief productg.

138, Marine mammals are hunted by relatively few countries. Only Japan, horway
and the USSR still engage in pelagic whaling in the Antarctic, The United Kingdem
operates an Antarctic whaling station in South Georgia. Othcrs whaling in the
southern hemisphere are Australia, Brazil, Chile and the Republic of South Africa;
in the northern hemisphere, Canada, Dermark, Iceland, Japan, lorway, fortugal,
Spein, the United States and USSR.

139. Fisheries for porpoises are reported in Canada, China (Taiwan), Denmarkjﬁ
Norway and Turkey. Seals are harvested for fur in Argentina, South Africa and

the United States, and for skins and oil in Carada, Derrark, Finland, lorway ard
SR, Welrus are exploited for meat, ivory and hides by Arctic aborigines in

all countries bordering the Arctic Ocean. Sea otters from Alaskan waters are

hunted to a limited extent for fur by the United States.

Ixtraction of mineral resources

1k, Hydrocarbons, either oil or gas, are exploited from offshcre wells by
Countries, Saudi Arabia has the largest offshore o1l fields in the world.
Yalaysia, Iran, Indonesia and Japanare other Asian rations with cffshore ofl.
The Netherlands in Europe, the United Arab Republic, Nigeria ard Gabon in Africas,
Erazil and Venezuela in South America, and Mexico, Trinidad ard Tobago and Lnited
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States in North America, all have offshore oll wells in production. Mexico's
offshore o1l fields supply 30 per cent of her oil production. The United Kingdm

is developing North Sea gas fields expected to supply 2,000 million cubic feet of
natural gas & day by 1970. This gas will account for about 10 per cent of the
total United Kingdom energy requirements at that time. Australia, Italy, Libya
and United States also have offshore gas fields in production.

141. Sulphur derosits have also been discovered in the cap rock of offshore salt
domes. Sulphur 1s recoverable through the Frasch process, which involves melting
the elemental sulphur through injection of superheated water and then transporting
it to the surface through air-1lift. The United States 1s the only country to
report recovery of sulphur from offshore deposits.,

142, Continental shelves, which are geologically part of the continents they abut,
may contain coal or ore deposits which can be exploited by mineshafts extending
seaward. Japan reports annual production of 1,300,000 tons of coal in this manner
and similar coal mines are operated in Chile and China. Finland reports annusl
production of 300,000 tons of iron ore and 50,000 tons of limestone from underses
mines.

143, Surficlel deposits of the continental shelves often contain economically
exploitable minerals, which can be recovered by dredging. Large tonnages of sand,
gravel and aggregates are reported by Argentina, Denmark and Sweden, UMitedlﬁmﬂa'
United States and Yugoslavia. Limestone production, either from coral rock or |
seashells, 1is reported by Argentina, Indonesia and United States, and Iceland
recovers annually 135,000 cubic metres of shell sand that serves as the basis of

a cement industry. Australia recovers rutile, zircon, ilmenite and monazite frof
beach sands. Thailand and Indonesia report tin production from offshore dredgiré:
Diamonds are similarly recovered off the coast of South West Africa. JaF“‘rqpﬂsl
recovery of iron ore from offshore sand deposits at the rate of 40,000 tons yearly
144, A detalled report on mineral resources of the sea, beyond the continental
shelf, has already been prepared in response to Economic and Social Council
resolution 1112 (XL).S

145, Several countries report activity in processing sea water for chemical

recovery. Bromine 18 paodnced in Jngsn, United Kingdom and United Statesfmd

s/  E/WhL9/AdA.l. Joor
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ragnesia in Japan, Norway, United Kingdom and United States. Sea water is also
used as feedstock for desalinating plants in some arid countries. The United
States reported an installed desalination capacity of 189,516,000 gallons per day
in 1966. Actual production figures, although not available, were considerably less.
Japan reported annual production of desalinated water of 1,500,000 tons.

146. Salt 18 produced from solar evaporation of sea water in a number of countries
having a suitable warm, dry season, Besides sodium chloride, gypeum, ma%ggg}g

and potash are possible by-products. Australia, Chile, Colombia, Cypms,EEiE
Japan, Mexico, New Zealand, Thailand, United States and Yugoslavia all report

solar salt production,

Derivation of rower

147. The only installation for large-scale harnessing of power from the sea is

the French tidal barrier on the River Rance. In this estuary the tidal range 1is
nearly 1% metres. The Rance barrier, which also serves as a highway bridge across
the estuary, has an installed power capacity capable of producing 500,000 million
kilowatt-hours of electricity annually.

Yaste disposal

148, A1l coastal nations utilize the sea to at least a limited extent for waste
disposal, Most seaside communities with centralized facilities for collection of
Sewage make use of the sea for disposal of either raw or treated effluent. Garbage
anrd trash are dumped at sea from barges. Low-level radioactive wastes are disposed
of into the sea through pipelines or in sealed containers. Surplus explosives are
duwmped or detonated in deep water.

149, 1t 18 common practice to locate power plants in harbours where seaborne fossil
fuels are available at minimum transportation cost. The waters of the harbour or
€Stuary are used in cooling turbines and are returned to the sea after appreciable
Varming. The resulting therzal enhancement is sometimes referred to as “Leat
Follution"”, although there is & possibility of utilizing it for industrial

Frocesses or aquaculture.,

(-
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Trancyort and ccmmunication

150, Canada, France, Japan, Switzerlard, USSR, United Kingdom and Unitaisunm,
arc developing subtmersibles for recreational, commercial and scientific purposes,
The Swiss~-designed, Italian-built submersible Trieste, equipped with a pressure
hull fabricated in the Federal Republic of Germany, operating for the United Staty
Navy, attained a depth of 10,740 metres off Guam 1in January 1960,

151. Telegraph cables spanned the Atlantic in 1859. Since that time the prineipl
world capitals have been linked with a network of telegraph cables. Trans-oceani:
telephone cables proved feasible in 1950, when the first coaxial voice cable vas
laild between Newfoundland and Ireland.

152. Transport of power by undersea cables over moderate distances is also feesitl

Teble 5 lists present underwater power cables,

Table 5. Underwater power cables

Location of cable Distance Voltage Power
{miles) (kilowatts)
Sweden to Cotland . . . + +» . . . Lk 100 hoM?gg L
Ensland to France . « v v v o o« &« 30 100 160 M
British Columbia to
Vancouver Island. . . . . . . . 14,7 and
o 2.9 138 120 MVA AC
British Columbia to b 1
Texada Island « o o o o o o o L 15 e
Seaudi Arabia to Texas Tower . . . 25 40 e
llorth Island to South Zsall
Island, New Zealand . « + « « & el 250 2
r)enmurk to Sweden . » ° . e @ o o see R L g
= n of

Source: Data compiled from records of the Resources and Transport Divisio
" the United Natiors Secretariat.

1535. Undersea pipelines 1link many of the offshore oil and gas fields with i
distribution systems ashore. The feasibility of a pipeline from North Africs &
the Mediterranean to Furope is currently under study.

154. Many harbours have pedestrisn or vehicular tunnels carrying passengers,I::
transport and trains beneath navigable channels. The possibility of‘constructn

such a tunnel beneath the English Channel is now under investigation.
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Recreation

155. lember States reporting use of the sea for recrcation irclude Australin,
Canmtodia, Chile, Cyprus, Norway, Folang, Rerublic of Viet-lam, Jierra leore,
Singarore, South Africa, Sweden, Syria, United States ard Yugoslavia, Cceenrn
bathing has been a favourite holiday recreation for generatiors. The ware, clear
waters of tropical end subtropical seas are being increasirgly used for yachtin:,
Ccuba-diving, amateur archaeology and related activities. The variety arnl voracity
of the fishes in these waters have increased sport fishing to such ar extent that

occasionel competition with commercial fishermen for certain species has resulted.

4. Co-ordination of national activity in marine sciepce ard techrology

156. Annex VIII summarizes liember States responses to the question ccnecrning
their mechanism for co-ordination of natioral activities in rurine science and
technology, including their internationel aspects, Few courtries lack an eflfective
mechanism for such co-ordination, althoush, as study of sarnex VIII will reveal,

rmany different solutions have been devised for this ccrrmon problem,

5. Participation in interrntioral co-oreraticn
in marine sciernce ard teckrolocy

157. Member States were asked to indicate their participation in the werk of

international governmental and non-goverrmental orgenizatiors corncermed with rurire

Science end in co-operative marine investigaticns. Their replies are tabulated in
annex IX. The mission and function of mest of the crpanizaticrs referrel to in this

tabulation ere described more fully in the followirg sectlor.

v
R
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B. Existing mechanisms {or the promotion and co-ordination
ofl marine activitics at the international level

158. Iuterraticnally, co-ordination ¢nd promotion of marine activitics are functis:
ot two typcs of orgenizations, non-_ovcrnmental and inter-povernnental. At the
precent time, the principal non-governmental oceenocrraphic organizotions are
contuined vithin thce iramework of tiw Intcrrnational Council of Scicntific Unions
(1C2U). Althouzh meny important int.r-governmental bodies arc part of the United
Natlons cystem, othcr such bodies lcad an independent cxistence. There also exist
come wechanicms for co-ordinating the vork of internationsl organizations, both

within cuch of the two classes and Lo tueen them.

1. Non-govcernmental orgaenizations

Fa

159. Tue I.tcrnational Council of Scitntific‘Unionsg/ consists of a number of unio:
clascified accordin:; to scientific disciplines, and of several special and .
scicntific committces concerned with interdisciplinary problems. MsmbershIPOfIm:;
and its unions and tlcir constituent ascociations is held by ap ropriate national
scicntific bodicu. lunds are obtaincd from national contributions cnd from
international organizations (principally UNESCO). Membership of special and

celentific committecs is held by individuals nominated by their national academies |
o ICSU |

or by intcrested unions; funds are obtcined from national contributions, fro
itcelf, or from ccntracts wvith organizations such as UNESCO.

1€0. “ithin ICSU the tollowing orgonizations have an important interest in msrife

e —— . —— i

provlems:
International Union ot Geologicol Scicnces {1UGS)
International Union of Geodesy cnd Geophysics (IUGG)
Intecrnational Association for tlie Physical Sciences of the Ocean (IAP&”
International Union of Bilological Sciences (IUBS)
Internationel fcsoclation of Biological Oceanography (IABO)
Cunission on Marine Geology
Scicntific Committee on Oceanic Research (SCOR)
Scientific Committee on Antarctic Research (SCAR)

Special Coumittee for the Internationesl Biological Program (SCIBP)-

é/ For a detniled account of relevant activities of non-governmentcl
organizations, cec annex X. / .



161, In addition, within the Fcderation of Astrcrcmical and Geophysical S«orvices,
there is a Permanent Service for Mean Sea Level,
162. Of the sub-union organizations listed, IAPSO (fcrzerly the Interraticral

Asscciation of Physical Oceanography) hras been mest active. 1Its princiral functicens

have been the organization of scientific meetings, the publicatfcn cf--¢—= = =------

of such meetings, and the organizaticn cf ccrmittees cn scientific pri”;

recent years, its effectiveness as an acticn body has teen limited Le

S

small firancial rescurces and infrequent meetings. The biclegical and?EE* 2 g
grcups (IABO and the IUGS Commission on Marine Geolczy) are relatively

acne little as yet.

163, The scientific Ccmmittee on Oceanic Research during the ten years c¢f its
existence has proved a useful mechonism fer stimulating internuticral scilentific
activity. Among SCOR's best-known acccmplishments are the inftiaticn ct the
Internaticnal Indian Ocean Expedition and the organizatien -t the first

Internaticnal Oceancgraphic Consress. A number cf small werxing grcﬁys, gftcg 12
E 35’ L
co-operation with other appropriate internationral crganiraticns, hnv{};; gi;Lg ;E

. R bt ROLLSF T T
to the study of significant methodolegical problems. Since 1901, uud Hraaky

as o scientific advisory body to the UNESCO pregramme in cteancgraphy ikl o

e

1
wia
i
i

Intergovernmental Oceanographic Ccmmissicn (see belew), I+ the latter capacity and
Jointly with the ACMRR (see below), it tcok the lead ir exazinirg the scientiffc
MILP YIS

aspects of General Assembly resolution 2172 (XXI) cn resources cf the seagivd] oo

resulted in the publication of the report Internaticral Ocean Affairs. Tk

fer SCOR's success include its small prcfessicnal rembership, its udcquaté
financial rescurces, the frequent meetings cf its Executive Ccrmmittec and {ts
scientific advisory responsibilities tc intergcvernmertal organizatiens,

164, Of the other ICSU interdisciplinary ccmmittees, SCAR cc-coerates with SCCR
thrcugh its working group on Antarctic cceancgraply, ernd SCIE? las a secticn cn
Tarine productivity.

165. A proposal has been made for a sirplificaticn of the ICSU structure releted to
the marine field through the organizaticn of & new unicn c¢f zarin- cciences. 3This
union would bring together IAPSC, IABO, the IUGS Cczmicssicn cn Murine Goolcly and

SCCR in a single coherent crganizaticn.
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146, It shculd be noted that the existing ICSU structure is not designed to give
1dequate consideraticn to problems of marine resources utilization, nor is there
aJdequate previsicn for a meaningful input from non-academic scientists cr enginsers
such a5 these associated with industry and with fishery research which is largely
undertaken through gevernment agencies.

167. Certain international non-governmental orzanizaticns concerned with some
acpectc of marine science and technclcgy, as, for example, the International
Acsociation of .uter Pollution Rescarch (IAWPR), are not within the ICSU framewcrk,
Several olher associations concerned primarily with eceonomic and institutional
problems of marine resources utilization (e.g., fish processing), or with technical
ratters such as chipbuilding ard navigation, cften have subsidiary bodies concerne
with scientific prcblems. Most of the ICSU affiliates, as well as the unaffiliated
asscriaticns, have advisory or consultative relations with the intergovernmental
bolies cdescribed below,

2 Intergovernmental organizations of the United Nations system

Lo

1{8. Yithin the United llations system,Z/ in addition to the United Nations itself,
certain crgcanicaticns have a very brcad interest in marine problems. These incluce,
espuecially:
United Laticns Fducational, Scientific and Cultural Organization (UNESCO)
Fccd and Agriculture Organizaticn of the United Nations (FAO)
Wicrld Metecrolegical Organization (WMO)
Orcanirzations with a mere specialized interest in important marine questions inclu
Internationul Atomic Energy Agency (IAEA)
Inter-Govermmentel Maritine Consultative Organization (IMCO)

World llealth Organization (WHO)

16+). The United Nations itself is directly concerned with marine affairs in severs

weys. The General Assembly, as a political bedy, has shown considerable interest
in leal and jurisdictional problems, rarticularly in connexion with marine

rescurces,  General Assembly resolution 2172 (XXI) is largely responsible for the
present reappraisal of organizational arrangements, and subsequent resolutionsCf
that bcdy way result in medifications of these arrangements. The United Fations

alsc performs a function comparable to those of specialized agencies through its

R ) 3 .C;
4/ For u detailed account of relevant activities of the international organiza®
of the United Nations system, see annex XI. s
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Resources and Transport Division, which is concerned with mineral rescurces,
including those of the continental shelf an¢ deep ccean.

170, ECAFE, a regiocral economic commission of the United laticns, has teen
particularly active in the survey and prosnecting cf mineral rescurces in eéfabere
areas, Under its sponscrship, an intergcverrmental cperative tody, the Coezmittice
fcr Co-ordination of Joint Prespecting fer Mineral Rescurces in Asian Offsh-ure
Arees (CCOP), has been in existence fer two years,

171, Technical assistance and Special Fund prcgracmes are acalnisterce!l unier L
United Nations Development Programme (UNDP). Frem this scurce lare su=s cf money
are provided for development projects related to the marine ficld, particalerly in
the marine fisheries, Expenditure on existing UNTP fishery projects protably
exceeds the total of all other "interraticnal” furds spent (n marine probless
(cther than those releted to defence or to the actual exnloitaticon ¢f marine
rescurces),

172, The UNESCO programme in marine sclence is conducte! by the Orfice cf
Ozeancgraphy which also serves as secretarjat fer the Intergovernmental

Oceanc raphic Commission (ICC). The UNESCO pregrarme preper is concerred with
ttimulating and co-ordirating tasic oceanic research an! asscclated scicentific wcerk
throughout the world and with providing technical assistance in cccancrraghy 2 the
developing countries., The former part of the programme includes previstien cf
financial support and other assistance to cxcharge cf infcerraticn anl «crk en
mcdern oceancgraphic methedology and instrumentaticn. The werz i5 carried cut
thrcugh the setting up of groups of experts, crganizaticn cf scientific meetin:s
and publicaticn of technical reports and cther documents. The latter part of tle
fregrarme involves provision of fellewships, crganizatica of training ccurses,
crevisicn of scientific ecquipment and scientific advice threuch exnert services,
and administration of UIDP projects. The U!TSCO prograzme in merine science covers
such fields cf research as physical and chemical cceansgrathy, rmarine blclioty

(including taxonomy and ecology), marire geclesy, secmerpholesy end Cecphysics.

173. The Intergovernmental Oceancgraghic Cermissicn =25 establishad with!- '77777
D am P ."_'_‘ﬂ‘-

in 1960 as a result of the stimulaticn and experience provided by the)imbmowe znre
Tirbmar® uUng

Gecphysical Year. The majcr motivaticn behini the Cizmicsicn's establistment was

the cesire of the cceanczraphic ccrmunity tc irvclve the governmentsl suppert cf

s
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irternational oceanographic co-operaticn on a world-wide basis. The Commission at
present has fifty-nine members, and its membership is open to all States Members
¢!’ the United liations family willing to participate in oceancgraphic programmes
that reguire concerted action by them. The Commission's purpose is "to premote
scicntific investigaticn with a view to learning more about the nature and rescurex
ef the oceans, through the concerted action of its members”. The Commission has
respensibility fer organizing through World Data Centres the international exchang:
of cecanographic dota, It his organized large co-operative investigations in the
Indian Ocean, trepical Atlantic and western Nerth Pacific, and it is now organizig
such work in the Caribbean and Mcditerranean. The Commission sponsored the second
I.ternational Oceanographic Congress organized in 1966 with the support of UNESCO,
FAO, IAEA and SCOR., The Ccmmisciont's working groups are studying problems of datz
exchange, radio frequencies for oceanographic purposes and mutual assistance amend
Member States; a nev programme concerns the develcpment of an integrated global
cccan station system for monitoring the ocean environment, and a study of legsl
aspects of sclentific investigations of the ocean and of its resources.
17L. As ncted above, the secretariat for the Commission is provided by UNESCO; SCOR
and FAO's Advisory Committee on Marine Resources Research serve as scientific
cdviscery bedies. All co-operative programmes of the ICC are organized through
concerted action of its Member States which pay for their own participation in suct
projrammes, while UNESCO provides support for IOC secretariat, general
administraticn, co-ordination, meetings and publications. A small sum is allec
bty FAO within its own budget tovards support of fishery-related aspects of ICC
nrojects,
179, The Focod and Agriculture Organization has always included as an :’meort&ﬂ'c
component the Fisheries Divisicn, which was in 1966 raised to the status of 2
Department having two subunits, the Fishery Resources and Exploitation Division
and the Fishery Economics and Prcducts Division. The former of these Divisions 35
particularly concerned with sclentific problems related to evaluation of living
resources, with the relation between these resources and their environment and tH
effect of fishing upon them, and with the scientific and technical problems of
their harvesting and management. It maintains the Fishery .ata Centre as an
clement of the World Data Centre system referred to above. The other Division's
! .

ated



respcnsibilities include technical cspects of fishery rescurce utilizaticn,
development of statistical systems needed fcr the resource ucsessment, ecuniszic
rescarch related to {ishery mecnagement ard instituticnal arrangecents O.or trafnin?,
The Department carries out its functicns by creviding services, inclu.in:
biblicgraphic and documentation services, fcr rarine ccientists, publishirng
ranuals, convening conferences and symacsia arnd cenducting specialized Srainins
Jrelrarmes, any of these activities are carried ocut in co-cperaticn «ith ciler
beiies, especially UNESCO, The Department also aduiinisters a large number cf Iield
prujects for the development of {isheries, which include ccmpenents cf ccein
rcsearch as well as technical studies,

176. A Cormittee on Fisheries (COFI) was established recently (1945) in respense

te the demand by member States for exponsion and strergthening cf FAO's fiahery
activities., The Committee consists of thirty-four member States selected blennially

Ly the FAO Council and represented by their senicr fichery cfficers, It rﬂviruf

oo T 1.'11

the vork programme of the FAO Department of Fisheries, ccnsloera tishery i Ge
{ ."
i

i

of international character and prcmotes Internaticnal ce-cperaticn in fi=

l
r
nye
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@
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L77. In 1961 FAO established an Adviscry Curmittee on Marine hchU‘CLJi,imUal
(ACIRR), This Committee is a group of experts, appcinted in thelr indizittg{
capacity and with a responsibility to advise FAO cn regsearch ¢n roarine f{ichery
resources and the dissemination, interpretaticn and applicaticn cf the results cof
such research, with special attention to the fishery asgects cf cceanosraphic
research, for which ACMRR also serves ag the acdvisory body to ICC.

178, Regional fishery bedies under FAO are the Regicnal Fisheries Alviscry
Ccmmission for the South-West Atlantic (CARPAS), the Indc-Prcific Fisherfies Ccuncil
(IPFC), the General Fisheries Council for the Mediterrancan (GFQ{), the Indiarn
Ocezn Fishery Commission (IOFC) end the Fishery Committee fcr the astern Central
Atlantic. TFAO is alsc a fccal point for negotizticn of certain new regicnal
fishery ccnventions, nctably the Interraticnal Cenventicn for the Censervatica cf
Atlantic Tunas and a Draft Conventicn ccencerrnin; the Livins Eescurces of the
South-East Atlantic.

179. The World Meteorological Orgenizeticn, in zcnrexicn with the previsicen cf
neteorological services by its members, cc-crdimates the ceollecticn, precessing

and dissemination of metecrolcgiczal coiservaticns ard irnfcrmaticn froe the cceans.
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T:iv: wystem for handlinz and nrecessing such observations 1s being greatly expandes
in the frawevwori of the ' rld Weather Watch. Development of this programme and
vresction of nir-sea interaction studies through the associated Global Atmospherie
Sesearch Pro_rarme (GARP) hove led to enhanced co-operation with oceancgraphic
Instituticns, through ICC on the interzovernmental side and through ICSU on the
nen-soverpnental side.,  The WMO structure includes a Commission on Maritime
Heleorolory which is concerned, inter alia, with the standardizaticn of observetic:
v curface nmeteorological and oceanographic narameters at sca, the provision of
re-Leorolegical {crecast and climatolezical information over the oceanic areas. At
Ll precent time, WO co-onerates with I0C on the preparation of a co-ordinated
olan fer use of radio frequencies in oceanic data trancmission and examines its

¢ nlributicn Lo the development of an Integrated Global System of Ocean Station
AR

180, The International Atemie Enerzy Agency has an acknowledged competence in the
fiele releled to discharge or release of radicactive materials in the sea. It
crpanizes vanels and cympesia on problems of marine radicactivity, grants a small
rusher of research contracts and rescarch grants and operates the International
Ibrratery of Marine Radicactivity at Monaco, with scientific research related 1o
wasue-aispesal problems and training facilities. The Agency participates in varicu:;
interuntional oreograrmes related to marine pollution.

11, The Inter-Gevernmental Maritime Consultative Organization has an internaticnal
rectemnsibility vith regard to prevention and control of oil pollution in the sed
Lhrouh the International Cenvention for the Prevention of Pollution of the Sea by
0i', It is alse dealing with problems of pollution by agents other than oil vhen
(rjinating from ships. In addition, IMCO is concerned with the safety aspects e
Jesion vnd operation of ships, drilling rigs, buoys and other platforms used et gee
£, Tne World Health Organization, being concerned with the promotion and
improvement of' sanitation, recreation and other aspects of environmental hygiens,
iz interested in scientific and technical questions of waste-disposal problems in
cotnaries and censtal areas. It conducts studies for the determination of realth
ciffeets of bathing in polluted cecastal waters, guides of water quality, studies cf
i ficiency of methods for treatment and disposal of sewage and industrial westes. |
1L nssists member countries hy providing advisory services, educating scientifﬂig:

prefessicnal personrel and organizing conferences, seminars and other meetings G

vasie vispesal and »nollution control. /
wet |_
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163, Co-crdination of programmes and work of the organizaticns cf the United L-ticns
family is effected through the Subcommittee cn Marine Science arnd its Applicaticns

\
of the Administrative Committee on Co-ordination (ACC), which reucrts to the

tecenemic and Social Council.

3. Other intergovernmental organizations

184, The only non-United Nations intergovernmental organizaticnél with a werli-wice
interest in marine problems is the International Hydrciraphic Bureau (sccn ie)
become the International Hydrographic Organization under a new conventicr). The
IliB's interest is, hovever, limited to hydrography and associated problems of tices
and sea level, The Bureau, with forty-one member countries, facilitates
co-operaticn amonz hydrographic offices in crder to render navigation safer arnl
easier: it encourages uniformity in charts and hydrogrephic documents, the a’cition
of reliable and efficient methcds of carrying out hydrographic surveys, and the
development of theory and improvement in the practice of hydrcgraphy. In recent
years, IHE has become interested in co-ordinasticn of hydrcgraghic surveys with
relevant oceancgraphic activities and in the apolication cf occancgraphic knculedge
for the benefit of navigators.

165. To some extent IHB is concerned with research on the sea flocr, rrincipally
with respect to bathymetry. In many aspects the interests of IHB are ralated to
those of IMCO. From an oceanographic point of view, hydrography is important both
because of the scientific need for detailed and accurate charts and becanuse in

Tany countries oceanographic surveys and research are conducted by hydrcgraphic
¢ffices,

165, Nearly all other non-United Nations intergovernmental crganizaticns with
Tarine interests are restricted in gecgrachical coveraze to more cr less vell-
cefined regions. The oldest and most impcrtant cf these crganizations is the
International Ccuncil for the Exploration cf the Sea (ICES) vhich is ccncerned with
the lorth Atlantic Ocean and adjacent seas, The purpose of ICES is to premcte and

€nccurage research and investigations fcr the study of the sea, particularly thcse

9/ For a detailed account of relevant activities cf ncn-United Lations
intergovernmental organizations, see annex XII.

Lo
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related to the living resources thereof. Member Governments each appoint their
national representatives on the Council as well as the naticnal members of a nugher
¢f ctanding conmittees dealing with scientific matters and with regional fish
ctocks, ICES serves as a regional data centre, through its Service hydrqgangm,
and compiles and distributes fishery statistics through its Statistical Service,
187. Althoush an intergovernmental organization, ICES has been able to combire
scicntific and applied studies and actions in a uniquely successful manner, so th:
it dcemonstrates many cf the characteristics of a scientific advisory body as well
ac being o means for co-ordinating governmental action. Thus ICES serves as the
ccientific adviser to a regional fisheries regulatory body, the North East Atlantic
Ficheries Commission (NEAFC), and maintains close relations with FAO (ACMRR), ICHF
ICC, SCOR and other international organizations.

1€8, The I ternational Commission for the Scientific Exploraticn of the
Mediterranecan Sca (ICSEM) is a regional organization established fifty years &30
with a purpose and structure analogous to those of ICES. It has been lacking the
impetus provided to ICES by industrial fisheries which practically do not exist in
the lMediterranean. However, the ICSEM onened its membership to all other countries
of" the vorld interested in scientific studies of the Mediterranean, and co-operates
with I0C and GFCQl in co-ordinating research programmes in this area.

ko
189. Therc also exist a number of intergovernmental fisheries commissions cther U

these linked with FAO, all except the IVC being regional in nature, They incluge:

International Commission for the Northwest Atlantic Fisheries ( ICKAF) !
llorth East Atlantic Fisheries Commission (NEAFC) |
Inter-Aumerican Tropical Tuna Commissicn (IATTC)
International Whaling Cemmission (IWC) ‘
International North Pacific Fisheries Commission (INPFC)
International Pacific Halibut Commission (IPHC)

International Pacific Salmon Fisheries Ccmmission (IPSFC)

Black Sea Fisheries Commission (BSFC)
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190. These organizations provide mechanisms for regulaticn cf specific fisheries.

In scme cases (as IATTC) they have their own research staffs; in cther cascs,

aly,

A STV AN Y \-ll,

within the Ccmmission. Those few which are nct directly concerned with reuva:cu,
such as NEAFC, have arrangements for drawing scientific advice from other cormpetent

internaticnal bodies.
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C. Education and training in marine science

191. It should be noted at the outset that educational systems vary from country
to country, a fact reflected in marine science cducation and training. Well-
established categories of "graduate" and "undergraduate" studies which have a
very definite meaning in the United Kingdcm, United States or Canada, cannot be
aprplied in the USSR nor in a number of other countries in Eurore. Only a very
general yarallel may be established between the universities of the two groups of
countries, neither are technical colleges of western countries fully analogous to
the institutes of higher technical education of the USSR, Arrangements for post-
graduate training also differ from country to country and the resulting scientific
degrees are not fully equivalent.

192. In these circumstances the expressions "undergraduate", "graduate” and
"rost-graduate” studies, when used in this section refer respectively to
introductory studies in btasic scientific disciplines, to specialized studies
leading to a diplcma, and to srecialized studies leading to a higher scientific
degree. One should keep in mind that practising oceanographers may be recruited
cither frcm those who graduated in scme of the oceanographic discliplines or fren
those who make their graduate studies in such sciences as biology, chemisiry,
geology, georhysics, theoretical mechanics etc. In the latter case, additional
srecific training in marine disciplines can be given either during post-grmhmte
studies or in the course of research activities.

193. Keeping in mind this diverse situation, the ensuing text first outlines the
chief aspects of student training in marine science, takes an over-all view of the
world-wide status of trained personnel, and then analyses briefly the education :
and training prograrmes of the main agencies of the United Nations family concerts
with this problem.

1. Framework of_student training in marine science

19L. The diversity of the problems in oceanograrhy provides an appeal to
practically every kind of scientific interest. The student beginner can rarely
evaluate the direction in which his abilities may effectively be applied until be
has assessed his aptitude and the opportunities which the subjects have to offer:

/o
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165. Brecad study of the r<.cvant ccmrlex of tasic sciences should te the yrice

cb ective of the undergraduate years. There is a definite advantage in havirg
these studies started as early as rossible so that the student cay arrive early
at the stage where the several disciplines interact ard provide the urified
tackground for the interpretation of the natural rherccera of the sea.

1¢6. The undergraduate will naturally elect one cf thre btasic gciences as his rajer
interest, This interest should be develored fully irto the graduate years, to
rrcvide the definite professional orientation and ccrreterce necessary for rescarch
work on a chosen aspect of oceanograrhy. At this roint prlarning ard guidarce of
his training should be in the hands of an exrerienced ocearcgrarher. In scme
countries the choice of a narrow srecialization 1s required durirg the
undergraduate years. In such cases, undergraduate study shculd be arrarzad to
acccrmedate the student's intended specialization in marine science.

197. Since the graduate student will need to draw or the technical iteraturc of
his subject with ease and will require to demonstrate his ability to do so before
embarking on a scientific degree course, it is very desirable that langunge study
be sufficiently advanced prior to graduate work. Gemman, Inglish, French nrd
lussian appear to be the languages most useful to the ccean sciertist at rresent.
Recause of the increasing international contacts amorg cceanograrhers and their
tmployment in foreign service, the ability to speak one or more foreign larguages
has beccme a great asset.

198. While the scientific basis of education for ccearcgrajhy exists in many
uriversities and there are in scme countries derartments of cceancgrarhy within
universities or institutes of higher education with srecialization in
cceanograrhy, students will not be attracted to the subject unless its nature is
fresented to them explicitly, scme formal recogniticn given to its value, and
leadership provided by the faculty. An intrcductcry course in ocecancgrajhy at
the undergraduate level is needed to acquaint the student with its subject catter

ard to give concrete meaning and purrose to the mcre gereral subject

L I

his curriculum. Such a course would not only oriert the rrcsrective : "
but would have general educational value irn demorstrating the ajrlicaticn of the
basic sciences to the ccmplex situations encountered in rature. It wculd te

useful in broadening the outlook of students in the rhysical sciences, geolcgy ard
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biology. Such a course should be available at the junior or senior level, afte
the student has had some introduction to the sciences. It may be supplemented
Ly a summer of practical work at sea aboard a research ship. Institutions
undertaking graduate instructicn will naturally provide advanced courses in specis
asrects of oceanography in accordance with the interests of their faculties.
199. Undergraduates preparing for carcers in oceanography should establish some
first-hand contact with the ocean, and graduate students beginning research requir
facilities for obtaining data at sea. Provision for such experience cannot
ordinarily be provided dircctly by universities except those which maintain their
own marine research facilities, or have permanent contacts with marine research
institutions.

2C0. The importance of field expericnce has been recognized for many years by
biologists, and seaside laboratories under university operation exist in
practically every scaboard State. Summer courses in marine biology given at such
laboratorics have made an invaluable contribution to education, not cnly by
presenting subject matter in the field but also by enabling the student to profit
frem experiences and contacts which his home institution does not provide.

2C1l. Technicians for oceanography may be drawn from among those who graduate in
general biology, chemistry or physics and do not develop sufficient abilities for
rescarch work. There is, however, an increasing need to organize the specialized
training of such technicians and laboratory assistants on a permanent basis.
Training should comprise such subjects as electronics, modern calculation
techniques, programming for computers, instrument maintenance and repairs etc.

As the maintenance and use of shipborne instruments and equipment differ somevhat

from that of equipment ashore, training should include adequate shipboanipfa“iﬂ'
202, There are a number of international programmes of marine education and
treining; among them are programmes which are integral parts of regular activities
of such organizations of the United Nations femily as FAO, UNESCO, WMO etc.
Such a diversity of responsibilities for what may be regarded as one subject 1S
however natural, considering both the inseparable ties between training and
rescarch and the multidisciplinary character of marine science. Thus the
programme of each organization reflects, as far as training and education are

concerned, the scope of scientific disciplines and activities covered in the
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corresponding programme for prcmotion of marine ccience =nd technolo,y. Tae
orientation of the training provided - towards fundamental rescarch <r towarls
apnlied tasks - also depends upon the types of pregrermes and activities cf the
orranization concerned. Neverthzless, since a charp end rizid serarasticn of
"fundamental" and "applied" training is neither desiratle nor rracticable, the
nced for appropriate co-operation among the agencies hes teen recoupnized rnd
implemented as far as operating procedurcs nermit, especieslly by UNZSCC und FAC

in their programmes of fellowships and regional training courzes.

2. World-wide status of trained rercinnel

233. One of the questions addressed to Stetes Merbers of th: United loti ns, the
crecinlized agencies and the IAFA way "Is the develerment of the activities of
ycur country in marine science and technology limited by the shortage of trained
versonnel?”  The question went further and nsked "What educaticral irstitution:
or other arrangements do you have for instruction in rurine science and
technology?" The answers received at the United Hations pive o geod world-wide
picture of the trained perscnnel.

2.4, Thirty-one countries (Argentina, Cembedia, Cameroon, China (Taiwor [ aral}
Dahomey, Ecuador, Finland, Guatemala, Honduras, Ind-nesie, Ivory Cnactéﬁgi E?ééigi
Netherlands, Pakistan, Peru, Poland, Portugal, Republic of Vict-lam, caudi Aratia,
Cierra Leonec, Singapore, Sudan, Syria, Thailand, Tuni:zia, United Kinrcdom, United
Republic of Tenzania, Uruguay, Venezuela and Yugoslavis) ancvered affirmatively
the first part of the question. Eight others (Canada, Chiir, Culn, Trnmark,
Greece, New Zealand, Norway and United States) reccrted temrcrary chcrtores only
in a few specialized areas, such 2s taxonomy. Feru reported ro curnlus of
tpeciallzed persounel, and Monaco responded that lack of funds rather than
tersonnel was the limiting factor in develcrment of rarinc ccience nactivities.
Only Australia, Austria, Federal Republic of Germeny, Iceland, Irelard, Ja2pen,
onaco, South Africa, Sweden and Unicn of Soviet S:cizlist Gornuilics reperted
adequate numbers of personnel trained in marine sciernce.

205. Fourteen member countries (Cambodie, Czmerocn, Ceylern, Cysruc, Dai
Guatemala, Hondures, Iceland, Ivory Coast, Kuwait, Yadngeccer, Helay:iafj:: B

of Viet-Nam and Saudi Arabia) reported an entire lack of local instituticns fcr

’
fenn
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inctruction in marine science and technology. Fortugal offers training only for

technicians. Other Member countries replying ctated that their training activiy |

ranges from a cingle national laboratory or fishery training centre to numerous
university departments znd training facilities in government laboratories.

206, Cuprested improvements for educational and training programmes include:
ctrengthening the existing United Nations-sponcored wrogrammes; formation of
"eister-university" programmes between developed and developing rations, and the
ectablishiment of repional centres for research, educotion and training (ICES and
FAO could implemqnt thece in the field of fichery science and marine biology, and
I0C in the ficld of general oceanography).

20°f. A world-wide survey of senior professional oceanographers made in 1964 by the
lintionnl Acwdery of Sciences of Washington, D.C., identified 2,563 oceanographers
in nincty-tihrce countriec. However, the prcat majority of these individuals were
concentrazted in » few highly developed countries, as the following tabulation

(+djusted tc reflect the 1907 statuc of countries) will indicate:

tlumber of ocecunographers Fumber of Humber of occanographers Mmmerﬁf
__credited to country countries credited to country countries
0 59 41-80 8
1-5 26 81-160
=10 10 161-320 5
11-20 12 554 1
21-ho 10

2C8. In rurmary, vell over half of the total senior vrofessional oceanographic
ranpover in 160k was concentrated in zix countries, nemely, Canada, Federal

Lo public »f Germany, Jnpan, USGR, UK and United States, vhereas eighty-five
ccuntries numbercd only 134 senicr nrofessicnal oceanographers cmong them. Althous
no more vecent statistices arc available, there is no reason to believe that there
he been any sipnificant change since 1964 in this distribution of oceanogrephic

manpover.,



3. UNESCO progrermme of {rainin- and educaticn in marine soience

229. Training and education occupy a particularly imgortant vlace in IOy
rrogramme of oceanography. Zach biennium, under the Bepular rocrumme, ten to
fifteen young scientists ore awarded a UNESCO fellowship cfferings them ros ciy
to nine months in wvell-establiched oceancgraphic institutionz ¢f rdvarnzed
c-untries, werking under the puidance cf enminernt specianliste.

210. Chipboard fellowships, allowing participation in cteansgraphiic expedivtions
~board ships of other nations, are elso includrd in the Regular *rorrarsme, Thic
is particularly important since it is not cvery naticn that wan afferd its cwn
research vessel.,

211. Under the Technical Acsistance Prograrme, regicnal and naticenal |,

ronuen

institutions and laboratories receive ascistance in develozing their o=

e

oceanographic progremmes. To stimulate naticnal interest ws well nrinve. o
tetween the countries, regional training courses forn an imuortant 5;;1 c;
UNIESCO' s nrogramme.

212, Troining students of developing countrirs in their cin ccuntry «r repion is
further assisted by visiting professors or experts from advanceld countrics. It
is 1 basic requirement that all UNESCO experts in oceansnraphy be zelected frem
amonp, the most competent specialists and be prepared to iive lcctures and hold
ceminars in the country of acsignment. This programme is furtler stren thened vy
travel grants given to visiting lecturers. -

213. The budgetary provisions for training in oceancrraphy are given in

ticnnial “Approved programme and budget of UKESCO" which rpecifies Lrand

of the programmes in various areas cof the werld. It is <f interest o note that
th> allocations for fellowships in marine science chowed u concideratle -ncr0°
over the past budgetary periods, being $50,000 in 1C6S/CG, $74,C00 in 1647/€8
rizing to $£5,000 in 1969/70, as far as the Regular Fresramze is crneerned. To
thece figures a number of fellowships under the Techniczl Accictince cemnenent of
the UIIDP should be added.

214, The following table summarizes the tctal smount of furds zrent cn trainine

1403

in marine scicnce within the framework of UNESCO's rrocrasme sinse 1641,

j o=
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Budpeted UNESCO assistance expenditure, 1961-1968
(dollars)
Project
1561/62 1063 /64 1965/66 1567/68 1969/70
Fellowships « . . . 90,500 85,000 110,000 134,000 205,000
Training courszes. . 16,000 174,000 130,000 109, 700 136,000
Total . . 106,500 259, 000 240,000 243,700 341,000
Experts and
concultants . ., . 64,700 279,800 298,620 307,300 400,000
Tafal . « 207,200 538,800 538,620 551,000 741,000

<15, lince the activities of the Intergovernmental Oceanographic Commission
complemsnt the UNEZCO programme in marine science, proper evaluation of the
cffoctiveness of this assistance is considerably facilitated. The example of the
Indiun Ocean Expedition has shown that the programme of assistance associated witk
it wan particularly profitable for the countries involved. This is largely
beecaure the exnedition provided an immediate ficld of application to young
scicntists whom UNESCO helped to ‘train, to the equipment supplicd and other
fucilities provided. The impact of this and all other co-operative activities on
national develorment was in fact so ;;reat that in 1966 UNESCO received fifty
anplications for a mere ten fellowships available in oceanography. It is doubtful
that the limited acsistance provided by UNESCO could have been so successful
without the Commicsion's work of co-ordination and encouragement. The establishnet
by the Commission during its fifth cescion of a Working Group on Education and
Training in M-rrine Science will undoubtedly have a great effect on further
development of marine research in the world, as well as on international

co-operation in marine rescarch.

Fellowships

216. The UNESCO Office of Occanography assists candidates in choosing the most
appropriate laboratories or universities for their training. Fellowship

applications are channelled through the National Commission for UNESCO in the )
condidate's own country where a standard form may be obtained in which he indica®®

his particular interests ond the place of study he considers appropriate.

ﬁ“
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217. The maximum duration of a UNECCO fellowship is nine months in the firce
instance. There have been cases of fellowships tein;: cxtended for up ¢ tu years,
Only under the Technical Assistance prograrmes may fellowshing be awerded initielly
for twelve months.

212. Shipboard fellowships are usually frcm one week's to ceveral weexz' duratisn,
depending on the programme of work, the ships' area of oneritions end ny;rcvnfiqﬂz
the host country.

219. Training courses last from one to three months. Hivever, at the end f these
courses, ceveral candidates are usually granted an extensicn, cither in the came
country or to visit other countrics for additional trainirg in their rpecinlized
field of study.

220, Beneficiary Govermments have inter nlia the following obligations towards the
holder of a UNESCO fecllowship:

(a) Ensuring the continuation of salary or such cther arran-em-nts as may
be apyropriate to maintain the fellow's dependants, or other cbliraticns while he
ic abroad;

(b) Assurance that the fellow will be employed umon hirs return here frem
study abroad in uork related to the studies for vhich the fellowshin was avarded,
221, From 1955 to 1967, long-term fellowships in ocenncgravhy awarded under the
Repgular Programme or under Technical Assictance totalled 132. During 1% enother
nine fcllowships will be available under Regular Programmes, bringing the totnl to
141, This number excludec the Danish Special Contribution, vhercby <tout
eighty-five marine scientists (including the fifth ccurce in 19(&) will have
received two months' training. Mony of the fellows cn the Du:nich course have teen
granted cxtensions to visit specialized institutes cr universities in their own
field of study. OCther short-term fellowships, such 25 zhirtoard fellews '
travel grants are not included above. In 211, forty-four czuntriec have

from fellouships.

Training courses

222, An important part of teaching in rarine zcience ic ;ivea thrcu:h training
Courses held in different countries. Such ccurses rot <nly provide training for

Students but are also directed towards stirmlating raticnsl interest in
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nceanography. In addition to training courses directly organized by UNESCO,
ceveral training courses by other organizations have also been supported, either
Ly travel prants for students and instructors, or supply of equipment. During
1¢41-19€8, courses have been organized by UNESCO in the following countries:
Algeria, Argentina, Brazil, Chile, Denmark, India, Ivory Coast, Japan, Morocco,

Fakiztan, Tunisia, Turkey and Venczuela,

The role of concultants and experts

22%. UNESCO's policy has always been to recruit, both under Regular and Technical
Argictance Yrogrommes, highly qualified experts and consultants who have
cxperience in teaching as well as in research. The experts have usually started
their nscipnments at the beginning of university academic years, thus being able
to jcive full courses incorporated into the universities' curricula.

22h. During 1661-1967, the following countries received UNESCO experts (or
crmnsultarts) in marine ccience: Argentina, Brazil, Cuba, Ecuador, Indonesia,
lexico, Panoma, Pakistan, Republic of Korea, Sierra Leone (post to be filled in
17C6), Thailand 2nd United Arab Ropublic. The experts were assigned to the
ccuntry either as short-term concultants (three to four months) or for a longer
dur=tion of three to four years. At the end of their assignments, the lectures
and courses given by the cxperts have in several cases been printed by the
universities - cometimes with UNESCO support - thus providing suitable textbooks

for the students after the termination of the experts' assignments.

4, FAO vrorramme in education and training

225. Specialized training is an intepgral part of the programmes of FAO in the
fiecld of marine resource investipation, cxploitation and management. A wide
vurioty of activities 1is conducted under the organization's Regular Programme &
vell s in Lhe country and regional technical assistance projects, especially
thoce funded by the UNDP, but alco under the Freedom from Hunger Campaign and

various Truct Funds.



v/LLST
Erglich
Fage 09

Fellowships

226. Each year ten or more fellowships are awarded under UIDP (TA) ard (°F)
projects. The fellows selected are often the counternarts of internntiqnaigmx
working in their countrices. Study precgrormes ere worked cut for each to sﬁgﬁl

six to twelve months at one or more leading rescerch institutions, including werx
at cea. In addition, one or two "Andre Meyer" fellowshins of up to two years'
duration are awarded under FAO's Regular Prograrme; tlese are for advanced
research training in fundamental cubjects in which the orpanization has «n interes
through the neced to strengthen the scicentific tacis of its develormoat

activities.

Training cources

227. Every bicnnium one or two regional or interresional training ceatres rre
conducted under the UMDP (TA) programme. FEach centre ususlly lasts from cix weeks
to two months, attended Ly fifteen to thirty participants frem d°V°19p§2§

countries. The instructors are FAO headouarters and field staff, nné“ﬁ%ﬁ;%
L ! tés

L2 rjven.

In some cases a general elementary introduction to fishery rcience ic ¢ VOQ.
€,

most successful have been the centres giving intensive instruction in rarfD:

Vi

a4, R g -
idadaderaday

subjects or techniques to supplement fuller training obtaincd in other veva.

wwn.,

Recent cxamples have been a Centre on Marine Resources Appraisal in Latir¥ls

() T

(1966, Chile, thirty-two participants from fourteen countries), at which :k;

subject of fish population dynamics has teen taught; and 2 Mediterranear!bas)

fish-tagging methods (1965, Yugoslavia, sixteen participents, seven c:uhg;icé).
Other centres are being organized under the Danish Special Contrituticn.

228. Many centres zre directly related to the needs of FAG's repicnal fichery
ccuncils and cormissions. Thus the Mediterrareen Centre menticned abceve was en
element in the GFCi! sardine research project, and the IFZC has stiruluted a
Series of stock assessment centres in itc regicn, oricnted to tura 2nd ma:’ :
rescarch. Eeveral centres involved co-oreraticn with other egencies; thut .
fas arranged for scme instructicn in general rarine ccience at 2 speciali:
centre, and vice versa.

229. Centres of a similar nature are teing organized &3 co-orerative proje~*-

-~

betwcen a group of FAO/UNDP (SF) fishery nrojects. Thus @ sardire researc)
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S plunned to be held in Ghana in 1968 for West Africen scientists ang technios
clag!

associated with the projects in that area.

220. Regional training courses are orranized and suprorted jointly with other :
i

international oryranizations, for exanple, with the ICES (partlcularly on fish
rcesource assescment methods includines ncoustic teehniques) and the Mediterraneanf
Acsocliution for Marine Biolory and Oceannlory (FAMBO).  Joint training activities'
are progruanmed where poscible with certain interested netional institutions, an

cxample beine the Smithconian Institution (United States of America).

w3t

251. Some courses held in non-scientific {i¢lds cuch g fishermen's training,
include come instruction in occanopgraphy, meteosrolo;y and Cishery science. This"'
applies nlco to the curricula of nermanent nationsl trainingg institutions being '
supported as UIDP (SF) projects, in, for example, India (Bombay) for fishery '
officers, and the Republic of Korea (Turan) for fishermen und instructors.

[P ar ACP)

232, Cne or two Group Fellowship Study Tours and Ceminars under UNDP (TA) have I;

been held in the USSR annually. In each up to twenty marine research workers frd

. . . . : 18
developing countriecs attend lectures und seminars by Soviet scientists, and by /

other sclentists brourht there LY FAO, and visit latoratories ete. for 2 total.‘:;:.

of about six veeks. Eorlier projects of this kind covered marine fishery g

investiprations gencerally, but recently ettention has been given to more 2

specialized subjects, for cxsmple, in 1907, the study of fish behaviour in femﬂ.ﬂg

; ; . . ; fot
to ishing pear. The lectures iven in connexion with these are publlshed and

uscful reference books for future {raining prosrarmes. ¥
i 5 . el |
258, In 1007 & ceca-going croup fellowship wes held on o Soviet rezearch vess 4

; . : ﬁw
in the Bluack fea. Twenty students from countries in the Mediterranean area,

introductory lectures in Moscow, spent ¢ month at cen learning techniques,

d a.
carrying Lhrough a crulse programme, having, lectures and ccminars aboard an ;

foreirn ports (Istunbul, Varna) which were visited nnd near which are Jocated

marine rescarch institutions. Cimilar cruises in the licditerranean and el

arc planned for 1963 and followine year ;
es

254, FAO places high value on ceientific traininge at sea and, es OPPOI‘tumtl _ﬁ
ate

urise, iz rlacing fellows on board vessels of various countries to partlclp 3

g of B
normal research cruises. Such opportunities are now multiplied as & resul j

acquicition of many research vesesels for FAO/UNDP (SF) fishery projects:
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235, It has been found useful on occasions to asscciate ¢raining coureces wisth
important international conferences and symrcsin., For exarmple, arran, erments were
mede for norticipants in the Group Fellewship Study Tour on Fich b laviour in 1707
5 attend an FAO Cenfercence on the came sutject which sag leld in ¥orcen, I orwey,
irmediately after. In this case the Horweizian bilaterel aid prosrusme surnorted
the FAO fellcws during this nart of their trip abrcad. izilarly, yartl:irutifn
at a study tour in 1966 vas arranzed to coincide with the fecerd Interiaticnnl
Cceanopgraphic Congress in Mcscow.

23C. Some training courses are organized at the neticnal level in cennexior .o gpeces

FAO/UIDP projects. In addition, FAO ficld staff scmetimos arrenge to '%32 g;%gg;g
st local universities and other institutions in the country of tholp asjii figfges
in important part of research training is "en Jeb", for the matlorul ccggéggégig
staff of ficld projects. The Associate Exrert Scherme has glcd rrovided
orportunities for advancing the professional develojment ot youn: sclentists win
are assigned to work with FAO staff in the field end alsc tor rerizds it the

arency' s headquarters.

Teachinge aids

237. Fishery science continues to suffer from o lack of sdejuate textlooks,
training manuals etc., in u variety of languages. For many years FAC has been
working to arrange for preparation end publicaticn c¢f such texts, nnd has now
issued a series of manuals of various aospects of fishery recearch.s st of these
have teen developed in connexion with the regionel trainins centres where they
have been tried and subsequently modified. In this worx FAD cc-nprerates actively
with other orpganizations, as for exanmple, the ICSU Jrecizl Cemmitier for the

International Biological Frogramme, which is elco iscuing a series of methad

L"J

hardbooks. Through its extensive work in groviding scirntific Livlic-raphic
documentation services, FAO has teen essisting litrariec of trainin; 2nd resear
institutes to obtain the materials they need for trainin: NuroSeS. £

23E. A4 hoc advice is given to Governmertc ard irndividuslc cn curricula, study

progremmes, existence of training facilities in wvericus ccuntries ard relste—

retters. An indexed directory cf Eydrcticlzgical ard Ficheries Inetituticns

] oo
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Training Frogrammes and Facilities has been published and up-to-date files of

such information are maintained.

Eva:luation of nceds and meanc for training

239. The FAO Advisory Committce on Marine Resources Research has studied several
aspects of training problems in fishery science and relested fields, and has
considered and reported on, for cxample, the desirability of establishing regiona)
reccearch and training institutions in certain arcas. Detailed consideration has
nlzo tecn iven to these problems at the regional level. Thus the IPFC in 1966
heldd (ot Havaii) a Symposium on Fisheries Education and Training and is publishing
the procecdings and a manunl on the subject. Training problems in specialized
f'iclds have been considered 25 an important item in sessions of other regional
fizhery bodies and at various technical conferences on particular subjects. The
FAD Committee on Ficheries has now taken up the broad problem of fisheries training
at «l) levels as 2 major item for study.

~ho, Under FAO'c Special Frogramme of Education and Training in Africa studies
hve bLeen mede of over-all regional and country needs and institutional problems
in East Africa and in West Africa; proposals have been developed for regional
training projects that might be submitted to the UNDP for funding.

:41. 'utual acsictance between countries in the same region is being encouraged,
co that for example, where one country has developed a special training facility,
nttendance of nationnls from a neighbouring country is facilitated. Consideration
js beins ;siven to the pocsibility of supporting the growth of closer relations
Letween institutions in a developing country and corresponding ones in more
developed countries. )
442, The need to cncourape youny people to interest themselves in marine scienc®
hns been recognized, and to this end FAO is collaborating with several

. deSCI‘i?tiﬁ
institutions, especially CSIRO Australia, to develop a pamphlet and el

i i 1 ects.
raterial on morine science as a career, including of course fishery asp
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5. VMO education and training proprarme in marine scierce

243. Port meteorological personnel are employed in many ccountries to previde

instruction to ship's officers concerning wcather-otservin: techaiques nid

jurs i
procedures vhich include certain sea parameters (waves, sca-surfacddts Mhi.

VA A AN,

Instructive treatises have also been prerared and distributed. Othes Liddbidg,
has been done on a more informal btasis and includes lectures to yachtcrmen,

fishermen etc. With regard to their own personnel, rany cervices conduct gon:g}
) 1Ict torm

courses on maritime observational procedures and include information ongijiniai

. ; ; . . . ‘_InIng 01

oceanography. Air-sea interactions are a basic consideraticn in the truining o1

scientific meteorological staff.

24, The functions of the world and regional meteorological centres include the
provision of facilities for training. This training will normally involve #ll
aspects of the work in the centres and will encompass cndeawvours relating to the
analysis and forecast of ocean parameters such 25 waves, cea temrerature, ice etc.
Besides this, special WMO training centres have been in operation for quite scme

time in certain countries, and WMO experts are training perscnnel ig ggFggs. %h
t ers,

. . < others P

training includes, in some cases, the techniques end procedures forB 931evs. 1

;GAV1Tt1ing nIe

sca and swell in off-shore arees where drilling and other marine activitias are 1in

P b b

progrecs. Seminars and symposia are sponsored Ly VMO (cre to four per year) and
fellowships are awarded. In thic regard, the WMO Executive Ccrmittce Panel of
Experts on Meteorological Education and Training has recently prepared the outline

of a VMO Comprehensive Guide to Meteorological Educaticn eond Trniniq: 2" Tea
advice of the WMO Advisory Comnittee, this outline includes physicalmaiatiem and
rduratirn and

as a subject which should be cart of the fundapental reteoroleogi~nl ~d~stinem <=2

A manbinm anAd
3

necessary for all meteorologists, irrespective of their field ot

6. ECAFE training in offshore recphysical ~raacc~tine

2lis, A Regional Training Centre for Offshore Gecphysical Mrocpecting war:--
ty Japan in May 1067, through the recczmendation cf the ICAFE Co-ordirating
Ccrmittee on Offshore Prospecting. This Centre has teer takin: in trainees fr:=

the Asian countries.
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ITI. THE NEED TC MAXIMIZE INTERNATICNAL CC-CFERATION
EFFORTS AND RELATED PROPCSALS

¢hf. The rensons and needs for international co-operation in the domain of marine
seience and technology have Leen stated appropriately as follows:

"The world ocean covers Tl per cent of the earth's surface. Most
ccuntries have sea coasts and make some use of the sea, although nationpal
Jurigdiction extends over only a small fraction of the ocean's area; the
renainder is cecmmon property. The waters of the world ocean and their
contents intermingle without serious restraint. Many oceanic processes
are of larpe scale and are driven by forces of planetary dimension. The
orpanivms inhabiting the sea are influenced by these processes and forces,
and their distribution, abundance snd behaviour are often influenced by
eventc occurring far beyond the territorial limits recognized by manﬂ'l/

2. Rapid expansion of marine research and oceanic service activities throughout
the world during the past decades has caused the creation of a variety of
internaticnal organizations dealing with international co-operation within this
context. Oome of these attend to specific problems of only a few countries; others
nre recsionul; a nunber carry responsibilities that are world-wide but not
comprehensive as to subject matter, Co-ordination among these organizations
is considerable and continues to develop in relation to many problems, but it is
ncither ccrmplete nor easy and needs to be improved. A certain consolidation in
the propramming of intergovernmental co-operation in marine affairs is needed 0
facilitate proper assignment or division of responsibilities among the various
orranizations and bodies involved, and prevent duplication or dissipation of
effort und expenditure. While planning of ocean activities is largely jnitiated
a national tasis, and scme is carried out at a regional level, an increasing amoks:
of such planning requires a global approach because of the nature of the ocean »
its interrelation with the atmosphere and of the exploiting industries. Aside
e 24ipE
trom such planning there is need for broadly based co-ordination of the activiti€*
. v . s the
in this field through national and international efforts, and collaboration 1™

interpretation and analyses of the results.

1/ International Ccean Affairs, a special report prepared by a joint workhme
group appointed by ACMRR of FAO, SCOR of ICSU and AC of WMO, preface. Se
also annex XIII to the present report.
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243, A tetter understanding of the marine environment and an increase on the
exploitation and development of marine resources requre that international
co-opcration be given more support at all levels., Particularly with scleatific and
zyplied research, one or more of the following reasons apply: the scale of research
is often greater than can be serviced by any one country alone; the research reruired
involves a greater diversity of scientific competence or facilities than any one
country possesses; solution of a problem by one country requires access to dat2 and
experience possessed by other countries; the cost effectiveness of research for cach
country can be increased substantially by joining forces in an international

oteration; the subject of research is affected by the activities or lows of another
uxw:; 91 llflULf'lL:r.

country; there is a special need to reach agreement on the employmer{fin= b1 Jos vt
épratvonnivastion.,

rethods of research; there is need to establish nutual confldence iﬁer:atxonamractzon.
iernational action.

cxperiments or analyses bearing on particular problems requiring international action.

L9, It is in this context that the Secretary-General presents to the General
Ascembly a series of considerations and specific proposals relative to a tetter
understanding of the marine environment throurh science, development and
vrxploitation of marine resources (Iiving and mineral), prevention of pollution and
ccducation and training in marine science.

~%0. The questions of international concern which arisec in the develorrent and
exploitation of marine resources (including questions of conservation) and in the

uce of the ocean generally for economic purposes are specialized and largely
technical in nature, as are the related problems, such as control of marine pollution
safety of human life and property at sea and provision of technical ocean services.
All are therefore best considered within the framework of the aprrorriate

Specialized organizations concarred, wherein lies the necessary technicalon.i

and where Governments can most easily contritute effectively to internatfg:g%
co-ordination through their appropriate national bodies. Such establiched
international agreements which, of course, also have lecal end even political
acpects. The co-ordinating arrangements in this field appear renerally to te
Satisfactory and the Secretary-General accordin-~ly proproses that the Genersl Asswmbly-
Assenbly recognize and encourage the role of the specialized agencies and other
°rtanizations concerned.

251. Problems of a general legal nature relating to the development and

exoloitation of marine resources and to other uses of the ocean are the subject

Y —
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of special United Nations conferences based on extensive preparatoryworkbythe
International lLaw Ccmmission. Special problems of a predominantly politica]
nature have been taken up in the General Assembly which, for instance, in the o,
of the sea bed beyond the continental shelf, has appointed an Eg_hggtmmmtmeg
study the subject. The Secretary-General therefore has no proposal to offer iy
those domains for the time being. He i1s glad to note, however, that provisions
have been made enabling the bodies dealing with these questions to receive
technical information as appropriate from the specialized organizations concerrs
252, In the field of science and the related field of education and training the
Secretary-General sees the need for greatly strengthened arrangements and fora
expanded programme of international collaboration. While responsibility for
ereuring adequate co-ordination and collaboration in specialized scientific vork
is best entrusted to the specialized organizations concerned, an expanded progre®
of international co-operation to assist in a better understanding of the marine
environrent through science would involve several speclalized agencies and other
international organizations and the Secretary-General therefore makes positive

proposals in this regard.

A. An expanded programme of international co-operation to
assist in a better understanding ot the marine
environment through science

253. The expanded programme should synthesize national and internathxmllﬂwsg

this field and might serve a dual purpose. It would enable Governments and

international bodies to take cognizance of each other's plans, to adapt them &

necessary, to avold unnecessary duplication, to ensure that gaps areiilmdam
co-operatively or jointly, to undertake large-scale activities in research ot
related services which are not feasible for a single country or for a single

organization. Co-operative scientific investigations of the ocean,suchastﬁg
organized by the IOC, contribute greatly to the scientific fcundatﬂﬂlnewswﬁ
for the development and exploitation of marine resources, both living and ‘
non-living. The expanded programme wohuld also provide a basis for makhmtiﬂJ
and adequate provisions for finance and facilities to support the potivities

included in it.
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254, The expanded programme would need to be formulated ty a suitable,

an existing, inter-governmental tcdy occupying a fccal position and re._

the international organizations concerred. It should irclude in {ts meztership
all or most of the countries interested in a better urderstardirg of the carirne
environment through science and should be so constituted as to ensure that i's
work 1s also responsive to needs with regerd to the explcitation and develcrr=ent
of marine resources, and in keeping with the over-all plans of Goverrcents,

255. The terms of rsference of the IOC established by UNESCO in 1640 alrcedy coce
close to those required for such an inter-governmental tody. The Ccm:iasi*x\&gs:
the most important role at present in co-ordinmating ratioral and interratiorus
oceanographic programmes.

256. The Secretary-General therefore proceses that the General Assezbly recoamerd
to Member Governments, UNESCO, FAO, WMO and such other organirations of the Unitcd

Mations family as may be concerned that they agree as a catter of urgercy

broaden the base of IOC so as to enable it to formulate and co-srdirate the
expanded programme. This agreement should provide, through oppropriate
nodification of the IOC statutes among other things, for adequate Joinﬁéﬂr at
support by the agencies concerned for such a broadered ICC, for e sccrééggigt
organized jointly and for an equitable participation c¢f the agerncies cancerned
organizing the Commission's work. Another necessary step will be that Memter
Goverrments concerned provide appropriate direct firancial surport tc the
Cormission. The modified statutes should permit the use of directly ceontrituted
funds for all aspects of the Comwmission's work.

257. Support of the expanded programme and the activities of a troadered ICC bty
the organizations of the United Natiors family cen te co-ordirnted edeguately
through the ACC and its Sub-Committee on Marire Science and 1ts Arrlications; no
other special co~ordinating machinery is required. Tc evoid unrecassary
duplication of effort and proliferation of machirery, the ACC should ensure
advance consultations between the secre:ariats of the organizations concerned
regarding proposals which fall within the ter=s of referernce of more than one 2f
them, ard ensure that any terporary arrargezerts cede f-r the izplezentsticr of
Such proposals by one or several organizations are discentirued sfter cozpicticn

of the tasks involved.

-
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258, The expanded programme will, of course, require additional expenditure at
various levels. Governments will have to provide directly for concerted natigns
activities under the programme. It must be recognized that developing countries
will need assistance from developed countries and from international bodies if
they are Lo pley their part in making the programme truly global and derive full
benefit frem 1t. A substantially larger budget for marine expenditures by the
arganizations sponsoring the broadened IOC will be essential for the joint conduct
of certain projects, organization: of meetings, provision of secretariat services, :
arrengements for data exchange, documentation ete. In addition, the fullest
collaboration of other international organizations and bodies must be sought.
059. The 1ncreased international expenditures required by the expanded programme
may be financed through increased regular governmental contributions to the
international organizations and bodies concerned {including non-United Nations
bodies), and may have to be supplemented by direct financing and by funds from
other appropriate sources.

260. The Secretary-General therefore proposes that the General Assembly call upon

States Members of the United Nations family of organizations to provide direct
financing to the broadened ICC, to give urgent consideration to increasing their
national allocations for rarine research activities, and to strengthen their
support of international co-operation in these activities through their
contributions to the organizations concerned and through their direct
participation in the expanded programme.

201. The co-ordinated implementation of the expanded programme by {nternational
organizations requires improved co-ordination at the rational level, in order
that ecach Member State's position should be consistent as regards the expanded

progremme through all the international organizations concerned.

262. The Secretary-General proposes that the General Assembly call upon States

Members of the United Nations family of organizations to make suitable
arrangements to co-ordinate their relevant national activities in such a way 85
to enable thelr national co-ordinating mechanisms to provide adequate support %
the proposed expanded programme of inter-governmental co-operation.

263, For the success of the expanded programme it is essential to ensure such 8

division of responsibilities and functions among the existing international

o
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organizations so as to achieve maxioum efficiency in the fzplezerntaticn ¢f “hLc
programme throughout the whole system.
264, The Secretary-General proposes that the Gereranl Asseztly recxc=ernd *ha. “he

expanded programme be so developed as to provide for the proper in‘errela’iosn
between the work of the broadened ICC and that of other inter-goverrmental
bodies, in particular, regional organizations, as well as interratioral
non-governmental bodies whose participation in the activities of the broadcned
ICC should be ensured by all appropriate means.

265. The IOC and the United Nations organizations ard todies ccreerred have
received valuable and necessary scientifi: advice through cormittees anl »ther
todies of scientists acting with a maximum of independerce in their privatic
capacities as individual experts.,

266. The Secretary-General proposes thet the General \scembly reccrmend to the
ICC and the United Nations organizations conceriied the preservation ard

strengthening of this principle of seeking indeperdent expert advice and »
arrange, in particular, for a continuation of the work started by the Joint
ACMRR/SCOR/WMO (AC) Working Group in the identification of specific szfertific
Problems which require expanded international co-operation.a/ The ICC, as vell
as the United Nations organizations concerned, would then be bLetter able, in
developing the expanded programme, to assign priorities ard prspscc reans of
attacking the problems so identified.

267. The Secretary-Ceneral further proposes that the General Asserbly recozmend

to the ICC and the United Nations organizations concerned hat, in kecpirg with
the recommended evoluticn of the IOC, they hold urder review the mecharisas for
obtaining independent scientific advice, paying due regard o trends in
organization of non-governmental bodies such as, for exazple, the cuggeste

of several ocean-related bodies of the ICSU family ints an in*ernatioral w

rarire science.

B. International co-operation regerding develcutment
and exploitation of living rcarire resources

2€8. The need for international co-operation in the developrent and exploitation

Of living marine resources, including the rational exploitation ard conservatien

2/  See annex XIII. /
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ot fish stocks, is very great as most of the resources are not confined withip
rntional beundaries and a large part of the fishing operations takes Place on the
high seas with participation of rationals of different countries. Research
relating to fishery resources also assumes in many respects an international
character. Its progress, hovever, depends substantially on the availability of
basic knowledge of the marine environment for the provision of which proposals
are made in section A above.

09, A a consequence of the wide recognition of this need, a great deal of
international machinery has been established which is providing for such
co-operation in various ways. With the growth of international fishery problezs
und of the machinery designed to help in their solution (including more than
fifteen int~rnational fishery bodies), the need for co-ordination and avoidance
ot duplication has also grown. This further need was recognized at the twelfth
secsion of the Conference of FAO when Governments resolved to. give that
oriranization the status of the leading inter-governmental body in encouraging
rational harvesting of food from the oceans and inland waters. The Conference
of FAQO therefore established an inter-governmental Committee on Fisheries

intcr alia to conduct periodic general reviews of fishery problems of an
international character and to appraise such problems and their possible solutiors
with ¢« view to concerted action by naticns and FAO in co-operation with UNESCO,
n1co, WMO, the ILO and other inter-governmental bodies. The Committee was
instrucied to conduct its work so as to supplement rather than to supplant other
organications working effectively in the field of fisheries and specifically 10
tnke into account the role of commissions. :
.TO. As the survey has shown, the FAO Committee on Fisheries has already stimulate:
clocer co-operation between existing bodies, has identified areas where ‘
international action is needed and has been instrumental in obtaining internatior
aprecreny and 1in creating international machinery to this end. The effectiveness
of i1ts wvork has been enhanced by some strengthening of the fisheries sector of
FAO but has been limited by still inadequate financial support for internatimml
fishery uctivities (such as research, exploration, conservation and technica?
ussistance) including particularly those of regional and specialized bodies 11

vhich developing countries should play an important role. There is still

fune
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considerable scope for further improvement of interratioral collatoratic:n &n
relation to fisheries development and conservation, which can te achicved within
the existing organizational framework.

271. The Secretary-General, recognizing the importarce of interratinonal
co-operation in fisheries, the important role played by varicus in.errationnl
organizations in this field, and specifically the lealding pert cf rAOQ unl {5

COFI, proposes that the General Assembly call upon Member Sintes tos ircerc:sce thelr
support for international co-operation, including particulerly the work c¢f regloral
and other specialized fishery bodies, and draw the attenticn of interrstisral
funding organizations to the need for assistirng developing courtries °o par-icipate

rore fully in such work.

C. International co-aperation in the develapment arnd
exploitation of marine minerel ressurees

272, The necd for international co-operation in the develeopment ond explofintion
of mincral resources of the ocean in the interest of cankind is rupidly grvine
as a result of the recent progress in scientific knowledge of the ccean arnd
advences in marine technology. This recd 1s further emphasized by the
intcrnational character of the high scns. Pre-cminent in eonsideration of ‘his
issue is the necessity for more information about the topograrhy, geology and
sedirentary characteristics of the ocean flcor, for elucidation of the periinent
ocean processes, for further development of technology and {nstrurentation and
for resolution of associated economic, administrative ard legal 1ssuer

273. When dealing with development and exploitation of marire mineralfzn ar

one has to consider operations relating to their exploreticn, evaluatigg 8;
essessment and production proper. Py exploration is reant the geographically
broad surveys leading, by progressively rarrowing the search, to the loca:ion of
zineral occurrences of possible eccnomic izportarce. Eveluatiorn comprices a
detailed investigation of mineral cccurrences or deposits, in crder t- diccaver
their nature, to establish the quantity and teror of the contaired ecsn-mic
tinerals, to determine how test they rmay be exploited, ard gererelly ‘o take ints
account all other factors affecting their eccnecmice develepzment. Froductian

Ircludes all the operations relating to extraction, teneficiatfon ard <rsncpar.

|
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of the minerals discovered. Mosti of these operations are normally carried out by
public or private enterprise.

274, For international co-operation in this domain, it is appropriate to
distinguish between resources on the continental shelf where exploitation is
taking place today and where the question of jurisdiction is subject to the 1958
Convention on the Continental Shelf, and those of the rerainder of the sea bed
ard ocean floor for which proper technology for recovery has not yet been
developed and for which the question of the jurisdiction that could apply still
remains unsettled.

275. The role of inter-governmental organizations is normally limited to the
gnthering end diffusion of information relating to the knowledge of mineral
depnsits, and technological progress affecting the instirumentation needed for
their exploration, evaluation and exploitation; to providing services contributix
to the programming and safety of the operations at all stages as well as to
fostering the legal and administrative conditions for practical utilization of te
resources. To these may be added the technical assistance given in these fields
to developing countries which is still rather limited but of great potentiel
1importance.

276. As far as international arrangements are concerned, the proposals for deallrs
with scientific aspects are given in section A above. The technological, econo:
and some of the related administrative and legal aspects, including technical
assistance, are presently dealt with by the United Nations Secretariat (Resources
and Transport Division of the Department of Economic and Social Affairs and FCAFE
but only for the resources of the continental shelf. Apart from scientific

rescarch and preliminary studies, very little is being done as regards resource’

beyond the continental shelf. |
" T
277. The Secretary-General thercfore proposes to the General Assembly that it t&

sicps to expand further the existing activities in the continental shelf area 8-
to ensure that, as far as the whole ocean is concerned, the United Nations is
given adequate responsibility for systematic collection and diffusion of
information regarding economic marine mineral deposits, techniques appropriate ¥
their development, as well as for resolving related Jjuridical, general

administrative and political issues,

/,,.
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D. International action relating to the prevertion
of the pollution of the sea

278. The 1nvestigatioh and contrcl of marine pollution, which is related t{» mary
of the activities discussed in the preceding section, is a matter on which
international action on both regional end global scales is now becczing urgent.
It involves examination of a wide variety of difficult and highly technical
problens to provide a firm basis for enactment of appropriate legislation,
estublishment of institutional arrangements for continuing studies, and the
development of necessary technical services.

279. With respect to these urgent problems of bronad concern, a high degree of
concerted action is being attained through existing machinery which aprears

12CN appears

salisfactory for this purpose. In this context, the ACC throughlth ngﬂgru

on Marine Sclence and 1t§_APp};ggtions has, within the past two :
key rolg_in making arrangements for gathering during 1907, from Governments and
oihcr sources, information and suggestions on which a realistic exparded and
co-ordinated programme can be based. The bodies that have been mainly concerned,
in addition to the United Nations itself, are IMCO, WHO, FAO, UNFCCO and IAFA.

The material thus far received has been analysed and is generolly available, arnd a

more intensified programme i being based largely upon it. The action nov actively

AR R R

e “_ﬂ
vaod g

under consideration covers the joint provision of scientific and technical advice,
exchange and dissemination of information and future interrational legislation
for the control of pollution.

280. The programme evolving covers all aspects of marine pollution: ;::%:R‘

reral instarces,
pPertinent marine research as well as control and conitoring. In several instarnces,

Tisheries, amenity; oilly and radiocactive substances as well as othepetgiwigstancesﬁ
a particular service function is already the responsibility of one or only a few
of the organizations of the United Nations family; in other cases, cary
organizations may be involved. The provision of such services would therefore
require active and co-ordinated contritutions from all the organizations corcerred,
FAO, UNESCO (ICC) and IMCO have agreed to establish a joint group of experis t>
advise on scientific aspects related to the pollution of the sca within the
Cempetence of the sponsoring organizations. The group will re e

8gencies should they wish to join it.
e R - = = -

2/ See annex XIV.
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281. The Sccretary-General accordingly proposes that the General Assembly re
3 ot - 3 ques
the organizations of the United Nations family concerned to continge with
)
urgency, to elaborate and implement their planned Joint acticn with respect tg

marine pollution.

082, The Sccretary-General also proposes that the General Assembly call upon

States Members of the United Naiions system of organizations to participate
actively in the joint urdertaking of ‘the organizations concerned and that, in
keepling with the progress of scientific research related to marine pollution,
Lhey take steps towards adopting, in addition to the international Convention
for the Prevention of Polluiion of the Sea by 0il, 1954, such effective
international agrecements on prevention and control of marine pollution as may

appear necessary.

) E. An expanded programmc of co-operation in the fields of
\ education and training in marine science

283. Ac chovrn in the survey gbove, marine education and training programmes are
rart of the nommal activities of a number of organizations of the United Nations
family, which use widely for this purpose existing national training and
cducaiion facilities. However, the scarcity of competent personnel still remains
o limiting factor to the development of national efforts and of international
co-operation as regards the study of the ocean and the full and rational use of

{5 resources. This scarcity demonstrates the inadequacy of the existing natiors-

ard international marine education and training programmes, which therefore need
{0 be strenglthened as a prerequisite for the implementation of the expanded
progiramme of co-operation.
8L, The nccessary strengthening of marine educational and training prograres,
particularly of those undertaken by the organizations of the United Nation$
fomily, may be achieved through the following means:

(a) Increased allocations for study grants, fellowships and training

al
courses and enlarged assistance to Member States for the development of natior®

and regional marine education and training programmes and facilities, including
i ted

endovment of teaching posts through both the regular programmes of the Unite :
poseC

lations organizations concerned and UNDP funds, as well as through the pro

international oceanographic fund; ;’.--
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(b) Additional contributions by Member States ‘o the interraticral =arire
education and training programmes by offers of study grants ard fellewships
through the organizations of the United Nations fezily ard throu;h exterded
bilateral and multilateral assistance schemes;

(c) Improvement of facilities for marine education ard irairirg ut the
national and regional level, with associated arrangesents cade for statle
professional careers for scientists and technicians in their hoze couniries or
regions;

(d) Fxpanding the coverzge, scale and continuity of ccientific docuzerntation
and related services for marine scientists;

(e) Improved national arrangements to faciiitate the participation of their
competent personnel in intermational programmes of training and rescarch,

285. Therefore the Secretary-General proposes that the Gercral Asseztly call upon

States Members of the United Nations family of orgarisatiorns ard upoyn the
organizations of the United Nations family concerned to make the necessery
arrangements for the application of the above-mentioned meuns to strerpthern the
existing marine education and training prograzmes and to initia.e rew programmes

vherever necessary.
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SFECIALISTS PARTICIPATING IN THE VWCRK OF THE GROUP
OF EXPERTS ON MARINE SCIENCE AND TECHNCLOGY SET UP
BY THE SECRETARY-GENERAL
United Nations
John Lyman - Special Consultant to the
Chairman cf the Group of
E.S. de Breuvery - Co-ordinator, ad hoc Unit on Marine Science
and Technology, ESA
J.P. Lévy - Ad hoc Unit on Marine Science an
ESA; Secretary c¢f the Group of E.f_. .
P. Villat¥* - Consultant
F. Wang* - Comnsultant

Experts nomirated by specialized agencies and organizations

G. Chatel** President, Directing Committee of IMB (since
July 1967)

G. Dente Head, Cargoes and Related Matters Section,
MCO

B. Dieterich* Sanitary Engineer, Community Water Supply,
WHO

K.N. Federov Director, Office of Oceanography, UNESCO;
Secretary, I0C

C. Goad* Deputy Secretary-General, IMCO

S.J. Holt Director, Fishery Resources ar
Division, Department of Fisher

J. Joseph Director, Laboratory of Marine
IATA

* Attended first meeting only (15-21 June 1967).
** Attended secord meeting only (4-8 March 1968).

[s+3
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H. Laccmbe¥*

V. lanceraar#*#*

K. langlo

A W.H. Needler
R. Pavanello
F.E. Popper
R.R. Revelle

N.L. Veranncman

A. Vigliceri*

Chairman, IOC, until October 1967; Professor
Musée d'histoire naturelle, Paris ’

The Hydrographer of the Royal Netherlang
Chairman, IOC since October 1967

8 Kavy:

Chief, Technical Division, WMO

Chairman, COFI; Deputy Minister of Fisheries,
Ottawa, Canada

Chief, Environmental Follution, Divisicn of
Environmental Hecalth, WO

Director, Programme of Co-ordination and
Operations, Department of Fisheries, FAQ

Mcmber, Executive Committee, SCOR

Chief, Section of Applicd Meteorology, H;
Secretary, ACC Sub-Committee on Marine Science
and its Applications

Fresident of Directing Committee, IHB (until
July 1667)

liational experts garticinatinege in their private capacity

J. Alirat

H.A. Arnold

T.D. Barabolia¥¢

W.M. Chapman¥*

J. Jdénsson

” 4 i [
(France) Deputy Dircctor, Musée océanographl®

Monaco

(U7A) Senior Ctaff Member for Marine Engi
National Council on Marine Resources ;nC
Ensincerine Develcpment, Washington, U.b-

(USSK) Interratioral lawyer, Lenirgrad

on
(U"A) Director, Marine Resources, Ralst
Furina Co., Can Dirrgo, California
titutes

(Iceland) Director, Marine Research Ins

Reyiijavik, Iceland

*  Attended first meeting only (15-21 June 1567).

#% Attended second meeting only (4-8 March 1¢68).

neerit: |




V.G. Kort

A.3. Laughton®*

C.E. Lucas

3. Oda

A.H.J. Sciard#**

W.5. Vooster#*

Obzervers

A. Banjo*
A. Boumendjel*
G.B. Gresford**

H. Kasahara*#

C.Y. Li»

0. Schachter**

(USSR) Institute of Geearcleopy, Acade:y .
Sciences, Mosccw

(UK) Principal Sciertific Cfficer, Yaticra)
Institute of Ccearceorarhy, Surrey, Fnolant

(UK) Chairman, Censultative Ceemittee, ICHD:
Director, Marire latoratory, Aterteen, Scotlan!

(Japar) Professcr of Interrnticnal lew, Telo'u
University, Sendai, Jaran

(France) Chief ¢f Internaticral Affairs, C.ntre
national pcur l'exploitatior des oclans

(USA) Sceretary, SCCR; Trefessor, Soripps
Institution of Ccrancgraphy, Califortin

Head, Science and Technclery Secticn, FTZA
Officer in Charge, Gereva Office, "NITAK
Dircctor fcr Science an) Techneleey, EFA

Project Officer, Rcsecarch nrd Trairning
Divisicn, WNCE

Deputy Director, Divisior of Industry arn!
Natural Rescurces, ECAFE

Detuty Executive Cirector and Dirccter cf
Research, U.iITAR

e e ———

* Attended first meeting only (15-21 June 19(7).
¥ Attended second meeting only (4-8 March 1943).
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Annex II

NOTE VERBALE AND QUESTIONNAIRE DATED 6 JULY 1967
FROM THE SECRETARY-GENERAL

The Secretary-General has the honour to refer to resolution 2172 (XXI;
by the General Assembly of the United Nations on 6 Cecember 1966, a copy of
is enclosed for ease of reference.

As will be seen, the resolution requests the Secretary-General of the
United Nations - in co-operation with certain specialized agencies and other

inter-governmental organizations concerned and interested Member States - to

undertake a comprehensive survey of activities in marine science and

in the light of which proposals are to be formulated for:
"(a) Ensuring the most effective arrangements for an ex—~-=3-7
programme of international co-operation to assist in a better~--a:A_
of the marine enviromment through science and in the exploital.iiii. Za
development of marine resources, with due regard to the conservation of

fish steck;

"(b) 1Initiating and strengthening marine education and training
programmes, bearing in mind the close interrelationship between marine
and other sciences."

In pursuance of this resclution and as a result of consultations beuP:: ::z

Py
organizations concerned, the Secretary-General is addressing Governmentitnaomme

of the United Nations and of the specialized agencies concerned in his 8:8 ;ggg
and on behalf of these organizations with the request that they contribute to the
survey by (a) expressing their views on the following general guestions, ©n4

(o) providing the information requested in the attached questionnaire on ° "

activities.

The general questions are:

"l. Indicate the existing international activities relating to t it
matter of the resolution which in your view require substantially way ve
efforts together with any other international activities which it Hay o€
desirable to initiate, and suggest ways of financing such increased or

additional efforts;
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"2. Having regard to the international co-operation already establishe |

between interested organizations, please indicate whether you consider thep

is need for improvement of this co-ordination and, if so, hawhidlsmdﬁ{
ticlds, and suggest means by which in your view such improvements cowg te
effected."

Both the general questions and the questionnaire have been framed on the
advice of the Group of Experts which is assisting the Jecretary-General in
accordance with the resolution, and should be considered with reference to the
attached list of subjects and activities. VWhere appropriate and possible,
supplementary information should be given in greater detail 1n accordance with
the items in the list. Such supplementary information would also be welcorme if
supplied later than the reply itcelf.

The Cecretary-General finnlly draws attention to the fact that the survey Q
and subsequent proposals are to be considered by several bodies before being
submitted to the General Assembly in the autumn of 1968. The Secretary-Genersl
hopes therefore that Governments will give this important matter their early am
cerious consideration and will communicate their replies to him (preferﬂﬂyi“
ten copies) not later than 1 October 1967. After that date work onthexemm.
will proceed on the basis of information available at the time to the United fiet-*

and the other organizations concerned.
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LIST OF SURJECTS AND ACTIVITIES

I. KRECEARCH

Fhysical oceanopraphy - includinz marine phyotes

Alir-sen interaction

Chemical oceanorraphy - including gecchesical and bloche=ical usjects

Marine ,colopy and reophysics

Marine biolosy - includin; fishery tiolo-y

Ocean enrineering - including recearch and developcent relstin~ to the

use in the ocean of data systems, materials, instruzents and tcols
(1nc1udinn fishing gears), submersibles end other unconventional osean

vehicles, platforms, bLuoys, undersea latoratories and hulitats ete,

II. SURVEYING AND PROVISION OF PUBLIC SERVICES

Nautical charting - including relevant surveyins

Position-fixinz systems and related navieation oervices - excluline

coastal buoyage and lighthousec

Monitoring and forecasting of rhysical conditions of the crenn -

including related weather and seu-ice paraveters

Monitoring and forecasting of pollutants - including radicactivity

Exploration, monitoring and forecasting of fish stocks - i{necludine

preparaclion of fishing charts

Submarine peolorical and geonhysical survey

Maintenance and modification of coasts and chanrels

III. USES OF THE GEA AND ITS RESCURCZS

Harvesting of bioleaical resources - including their nustandry

Extraction of mineral resources - includin: (a) petroleum ond r23,

(b) other minerals from the sea-bed ard telow, and (c) chemtcal
recovery from sea water, including ceraraticn of fresh water

Derivation of power - by hirnessinc of curreat, tidal thermal or wave

energy
Waste disposal - includirg volurntary 2nl invcluntary aspects
Transport and communication - includirg pipelires, tunnels, catles anl

submersibles, and excluding surface shirpping

Recreation - including sport fishirg

[eoe
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QUESTIONNAIRE

QUESTIONS ON NATIONAL ACTIVITIES, PUBLIC AND PRIVATE

1. ‘Ihich of the [ollowing actlivities in marine science and technology does your
country purcue:

(a) Receurch, whether basic or applied;

(b) curveying and provision of public services;

(2) ses of the sea and its resources.

e What is the magnitude of the activitiec of your country in marine science

/

(L) Number of profescional scientists and engineers engaged in (i) research,

und technology, as measured by:

(n) Annual total expenditure for research whether basic or applied;E

#nd in (ii) surveying and provision of public services;E

(c) Annual extraction of minerals from the sea, sea bed and below the
cca bed.
Do Is the development of the activities of your country in marine science and
technology limited by the shortage of trained personnel? What educational
inctitutions or other arrangements do you have for instruction in marine science
~nd tecchnolopy?
. VWhot mechanisms do you have for co-crdinating your activities in marine
seicnce and technology, including their international aspects?
e To what extent is your country engaged in international co-operation in
1:arine ccicnce and technology, as indicated by participation in:

(a) The work of pertinent inter-governmental organizations;

(v) The work of pertinent non-governmental organizations;

(c) Co-operative marine investigations;

(d) Bilateral or multilateral programmes in education and training.

cords

a/ If possible please give the figures for each of the last five years of ré

b/ Exclude or list separately those engaged in position fixing and related
navipation services, and in maintenance and modification of coasts and

channels.
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LIST OF COUNTRIES WHICH HAVE REPLIED TO THE
NOTE VERBALE OF THE SECRETARY-GENERAL

Argentina
Australia
Austria
Belgium
Cambodia
Cameroon
Canada
Ceylon
Chile

China (Taiwan)

Colombia
Cuba
Cyprus
Dnhomey
Penmark

Ecuador

Federal Republic of Germany

Finland
France
Ghana
Greece
Guatemala
Hondurss
Iceland
Indonesia
Iraq
Ireland
Ivory Coast
Japan
Kuwvait
Laos

Lesotho
Luxenbourg
Madagascar
Malaysia
Mali

Mexico
Monaco
Netherlands
New Zesland
Norway
Pakisten
Peru
Philippines
Polond
Portugal
Saudi Arabla
Sierra Leone
Singapore
South Africa
Sudan
Sweden
Syria
Theiland
Tunisia
Union of Soviet Socialist Fegpublics

United Kingdon of Great Britain and
Northern Ireland

United Republic of Tenzania
United States of Arerica
Uruguay

Venezuela

Republic of Viet-Nan
Yugoslavia
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Annex IV

COMMON ACRONYMS AND ABBREVIATIONS OF ORGANIZATIONS
MENTIONED IN THE REPORT

Parent organizations of dependent bodies or programmes and status of
independent bodies are indicated in parentheses when not given in the title

itself. Locations of headquarters or permanent secretariats are also shown in

many cases.

AC Advisory Committee (WMO)

ACC Administrative Committee on Co-ordination (United Nations)

ACMRR Advisory Committee on Marine Resources Research (FAO)

AINA Arctic Institute of North America (NGO), Montreal, Canada

ASEAN Association of South East Asian Nations (IGO)

CARPAS Southwest Atlantic Fishery Commission (Comision Asesora Regional
de Pesca Para el Atldntico Sud-Occidental) (FAQ)

CICAR Cooperative Investigation of the Caribbean and Adjacent Regions

CIM Cooperative Investigation of the Mediterranean (IOC/ICSEM/GFCM)

COFI Committee on Fisheries (FAO)

CPCIP Comission Permanente de la Convention internationale des peches
de 1946, now NEAFC

CPPS Comision Permanente del Pacifico Sur (IGO)

CSK Cooperative Study of the Kuroshie (I0C)

CSTR Commission scientifique technique et de la recherche (0AU), Lagos,
Nigeria

ESTROPAC  An oceanographic study of the eastern tropical Pacific (EPOC}

ECA Economic Commission for Africa (United Nations), Addis Ababa,|

ECAFE Economic Commission for Asia and the Far East (United Nationéi,
Bangkok, Thailand -

ECE Economic Commission for Europe (United Nations), Geneva,

ECOsoC Economic and Social Council (United Nations)

EPOC Eastern Pacific Oceanic Conference (NGO)

EURATOM European Atomic Energy Community (IGO), Brussels, Belgium
FAGS Federation of Astronomical and Geophysical Services (ICSU)
Fa0 Food and Agriculture Organization (United Natioms), Rome, Italy
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FCECA
GARP
GIPS
GEBCO
GFCM
GOS
GTS
IABO
IAEA
IAPO
IAPSO
TNTIC
IBP
ICES

ICITA
ICNAF

ICSEM

ICSU
IGO
IGY
INB
IIOE
11O
IMCO

INPFC
IoC
IOFC
IPFC
IPHC
IPSFC

Fishery Committee for the Eastern Central Atlantic (Fa0)

Global Atmospheric Research Program (WMO)

Global Data Processing System (WMO)

General Bathymetric Chart of the Oceans (IHB)

General Fisheries Council for the Mediterranean (FAQ)

Global Observing System (WMO)

Guinean Trawling Survey

International Association of Biolcgical Oceanography (IUBS)
International Atomic Energy Agency (United Nations), Vienna, Austria
Now IAPSO

International Association for the Physical Sciences of the Ocean (IUGC)
Inter-American Tropical Tuna Commission (IGO), La Jolla, California
International Biological Programme (ICSU)

International Council for the Exploration of the Sea (IGO), Coperhagen,
Dennark

International Cooperative Investigation of the Tropical Atlantic (10C)

International Commission for the Northwest Atlantic Fisheries(Iﬂn,
Dartmouth, N.S.

International Commission for the Scientific Exploration of the
Mediterranean Sea (IGO), Monaco

International Council of Scientific Unions (NGO), Rome, Italy

An intergovernmental organization, other than United Nations family
International Geophysical Year (ICSU)

International Hydrographic Bureau (IGO), Monaco

International Indian Ocean Expedition (SCOR/IOC) ‘
International Labour Organisation (United Nations), Geneva, Switzerl®

Inter-Governmental Maritime Consultative Organization (UnitaiNaﬁOML
London, England

International North Pacific Fisheries Commission (IGO), Vancouver, B.Ls
Intergovernmental Oceanographic Commission (UNESCO)

Indian Ocean Fishery Commission (FAO)

Indo-Pacific Fisheries Council (FAQ)

International Pacific Halibut Commission (IGO), Seattle, Washingtof

International Pacific Salmon Fisheries Commission (IGO), New
Westminister, B.C.

o |
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1UBS
IUCN

TUGG
IUGS
IC
IvP
MAMEO
MILOCS
NATO
NEAFC
NGO
IPFSC
NWPO
OAS
OAU
QECD

ORSTOM

PAIGH
PSA
SCAR
SCIBP
SCOR
SF

TA
UNIP
UNESCO

UNIDO
UNITAR

J V5
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International Telecommunication Union (United Natiorns), GCercva,
Switzerland

International Union of Biological Science (ICZU)

International Union for the Conservation of Nature and liatural
(NGO), Morges, Switzerland

International Union of Geodesy and Geophysics (1C2UV)
International Union of Geological Sciences (ICCSU)
International Whaling Commission (1G0), Lendon, England
Indicative World Plan for Agricultural Levelop=ent (FA0)
Mediterranean Association for Marine Biology end Ocesnology (1GO)
Multinational Military Oceanographic Work

North Atlantic Treaty Organization (IGO)

North-east Atlantic Fisheries Cormission (IG0O), London, England
A non-governmental organization

North Pacific Fur Seal Commission (IGO), Washington, D.C.
Northwest Pacific Oceanographers (NGO)

Organization of American States (IGO), Washington, D.C.
Organization of African Unity (ICO), Addis Ababa, Ethiopin

Organisation for Economic Co-operation and Develorment (ICO), Paris,
France

Office de la Recherche scientifique et technique d'outre.mer, Paris,
France

Pan-American Institute of Geography end History (OAS), Mexico, D.F.
Pacific Science Association (NGO), Honolulu, Hawaii

Scientific Committee for Antarctic Research (ICIU)

Scientific Committee for the IBP {ICSU)

Scientific Committee for Oceanic Research (ICSU)

Special Fund (UNIP)

Technical Assistance (UNIP)

United Nations Development Prograze, United liations Headgquarters

United Nations Educational, Scientific end Cultural Orcanization,
Paris, France

United Nations Industrial Development Orgenization, Vienra, Austrie

United Nations Institute for Training and Research, Urited Msticns
Headquarters

fone

-
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\ILC World Cata Centre: WIC-A for Oceanography, Washington, D.C.; WDC.B
for Oceanography, Moscow, USSR

wWHO Ylorld Health Organization (United Nations), Geneva, Switzerland

170 World Meteorological Organization (United Nations), Geneva, Switzerlar:

Ty

T Vorld Weather VWatch (WMO)
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Fuout-note to annex V:

2/ The numbers of research vessels were compiled from the national responses
to questionnaires and from the listings in the following sources (after
¢liminating duplications in the various lists):

Vorld Cata Centre A for Oceanography, Oceanographic Vessels of the World
(Wushington, D.C.), vol. I, 1961; vol. II, 1963; suppl. 1I, 1966.

N. Fu)inaml, Research Vessel Data, edition 1 (Food and Agriculture Organizaticn,
Rome, September 1901);

Foud und Agriculturc Organization, 1965 Research Vessel Data, Fisheries Reports
(Keme), No. 29, December 1965;

Food ard Agriculture Orpanization, 1068 Research Vessel Data (in press);

Intional Council on Marine Resources and Engineering Development, Marine
codonce Aftairs - A Year of Transition, (Washington, D.C., 1967), pp. 117-130.
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Annex VI

SUMMARY OF NATIONAL ACTIVITIES IN MARINE SCIE!NCE AND TECHNOLJXGY

Research, whether basic or applied.

Surveying and provision of public services:

(a) Nautical charting;
(b) Position-fixing systems and related navigetion services;
(¢) Monitoring and forecasting of rhysical conditicrs;
(d) Monitoring and forecasting of pollutants;
(e) Exploraticn, monitoring and forecasting of fish stocks;
(f) Submarine geological and geophysical survey;
(g) Maintenance and modificetion of coasts and charrels.
C. Uses of the sea and its resourcec.
Ccuntry A B C
a b ¢ d e g
Aveenting Fundamental or applied X x x X x Fisherles;
research in hydrobiology, retroleun
rhysical oceancgraphy, exploration;

Aust ralia

Austrig

f“‘Elgim

chemical oceanograrhy,
meteoroloyy, geological

reccvery of
sand, gravel ard

oceanograrhy, marine lirestone
georhysics, fisheries
Basic and applied X X x x x x Peack mirirg

research in ocean
sclences and erngineer-
ing

Basic research, chiefly
in marine biology

Fundamental and applied
research in chief fields

reccvery cf salt,
offshore gas ard
retrolew;
fisheries; waste
disycsal;
recreaticn

lot reported

lict repcrted

/...
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Country

Cambodia

Cameroon

Canada

Ceylon

Chile

China
(Taiwan)

Colcrbia

Cubn

Cyprus

i
Dahamey

Denmark

Fundamental research is
planned

None

Basic and applied
research in gll fields

No response

Fhysical and chemical
oceanography, air-sea
interaction, marine
geology and geophysics,
marine biology, ocean
engineering

Basic and applied
research in physical
and chemical
oceanography, fishery
biology, marine
meteorology

Basic research

Basic and applied
research on chemical
and biological
oceanography

Applied fisheries

Applied research in
fisheries

Basic and applied
regsearch in marine
hydrography and
biology

Sport fishing

Fisheries--

Being develogped

Fisheries

Fisheries;
petroleum explcre
atien; undersee
coal mines; solar
salt works;
recreation end
sport fishing

Undersea coal
mines; fisheries

Pisheries

Fisheries

Fisheries; S&°
Production;sr“'
fishing

Fisheries

pisheriesi ™

covery © gt
gravels axd ¢

oo
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Ceuntry

zcuador

Fedesal
Rerublic of
Gernmany

Finland

Frence

Ghana

Greece

Guaterala

Eerduras

Izeland

Indcnesia

Study of bio-ecology
of fishing zone

Physical, chemical and
biological oceanograrhy,
maritime meteorology,
marine geology and
georhysics

Fhysical and chemical
oceanograprhy, marine
geology and georphysics,
air-sea interaction,
marine biology, ocean
engineering

Basic and applied
research in all fields

Fhysical and chemical
oceanography and marine
biology related to
fisheries

Both fundamental and
applied fisheries
research

None
None
Chemical and rhysical

oceanograrhy; marine
biology

Basic and arrlied
research on fisheries
and marine science

Figsheries

Fisheries

Fisheries; unler-

senr iroen arnd
lirectcre rines

Ficheries;
energy

Fisheriles

Fistieries

licne rercrted

licre reported
TELN ¥ = “:,VA Ll
[LLS T - AC!VA A
LLLY T = “:,Vl L
[ AL T} = L‘:!Vl T4
e LI:!-VI e d
[ AL L I“!.Vl N e A

PN T VY
[PAeTE = R
AL e A A s b
Poh wsa ey w 3
P Ay wm 1
R et et »
A wEARL wam——cy
AWML w=——g
PA A e 7 -

rock reccvery;
tin airing;
recreaticn
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Country A B _C—‘—-—-\
a d e f g o
Ircland Basic and applied X Fisheries
research in fisheries
Ivory Coast Physical oceanography, Fisheries
marine geology,
biological oceanography
Jupan Bacic and applied X X x x x  Fisheries; nz:-
research in all fields nesium, bremizx
and salt; coal;
iron cre; yetr.-
leum and gas;
desglinated wat:
Vuwait Fisheries oceanography X X Fisheries
Madaraccar Air-sea interaction, X Fisheries
phiysical oceanography,,
chemical cceanography,
biological oceanography
. t et TRL
Malaysia Applied research in o = B Flsnerlzrslzl‘
marine biology and Pri‘{ﬁ;c o
.2 gk mo -
flShe!‘l ed petroleum prCC..
tion; tin @
possibillty
: . Fisheries; 5&°
Mexleo Basic &nd'&PPJ_-ltd X productics;
re:;raapch in f:.Lshery petrolem I"
sciences, marine tion under ¥&
biclogy, rhysical
ocepnography .
Th ermal enere!
Ve Research in all fields X tilizatios
X x  Fisheries: -
li-therlands Basic and applied % disposal
research in all fields e
. x Fisherlef’u;‘ier
Lew Jealand Basic and applied o recoveryr ..

fisheries research




norway

rakistan

teru

itiliypines

Peland

i rtugal

REepublice of
Viet-llam

Savii Arztia

Sierra lecre

Pasic research in
thysical crceanograrhy,
air-sea interaction,
chemical oceanograrhy,
marire geology ard geo-
thysics, marine biology
ocean engineering

Basic and applied
research in biolcgical
oceanograjhy

Arplied research in
fisheries oceancgrarhy

Basic research in
ocearorrerhy and tasic
end erplied fisheries
recearch

Rasic and arrlied
research

Chemical end rhysical
oceanograrhy, marine
¢eclogy, marine bioleogy

thysical ard chemical
ocearcprarhy, marine
geology and gecrhysies,
marine biclogy. Aprlied
fishing research

Basic research in
fisheries

Basir research cu
ptysical erd chemical
oceenograrky

Fisleries;
rccrcnzluf:
cevery e
sium frem
water

vigheries

Flsleries

Fisberfes; .14

rish culture

Fisteries;
recreaticsn

Fisteries

Ficheries;
recregticr.
-

tneluling-
fishing

Fisteries

Fisheries;
recreaticn
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Country A B C
a2 b ¢ d e & £
Singapore Research in physical X X Fisheries;
and chemical oceanography recreation; su.
and marine biology marine cables;
preliminary stuiy
of tidal currer:
energy
Scuth Africa Basic and epplied re- X X X X X X X Fisheries;
search in all fields recreation; wass
disposal
Sudan Applied research in X Shell farms
marine biology of
shell species
Sweden Fhysical and chemical X X X X x x x Fisheries; waste
oceanograrhy, air-sca disposal;
interaction, geology recreation; sa
and geophysics, marine recovery
biology
Syria Marine biology Pisheries; weste
disposal; spert
fishing
: i Fisheries; T¢
Thailard Marine and fishery X X X X ¢ alt
biology covery 9 s
recovery of ¥
Tunisin Marine and fisheries Fisheries
biology
3 ies
BRINT All fieclds of research X X x Fisher’
covery OfSE:
t'mited Kinpdom All fields of research X X X X X X X I:fzd gravel; E;
mine; magnzicn’
as prodvc:
(North Sea)
Fisheries

unitel Republic None

of Tanzania

fuis
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Country

Urited States

Uruguay

Venezuela

Yugoslavia

All areas of research

Fishery biology

Fhysical, chemical and
biological oceancgrarhy

Fhysical and chemical
oceanography, air-sea
interaction, marine
geology and georhysics,
marine bilology

All uses
derivati

power
Fisheries
Fisheries
Fisheries; waste

disposal;
recreation

fows
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EXPLOITATION BY COUNTRIES CF BIOLOGICAL AND

MINERAL VFARINZ RESCURCES

Country Marine fishery production (catch), Anrual parire =zireml
1966 production
(thcusands of metric tons) a/
Argentina Fish and shellfish . . . 2l11.2 Sard, gravel,
Seaweed. o o+ . s s o o s 29.6 quantities nc
Australia Fish and shellfish . . . 87.9 Calt, €C0,C0u tons
Mother—-of-pearl shell. . 0.% Fetroleun and gas,
discoveries telrg
developed
Beach sard :inern}:
(rutile, zircon,nin
and ocnazite) r
Austria None hone
Belgium Fish and shellfish . . . €2.7 lione reported
Cambodia Fish and shellfish . . . 39.3 lione reported
Careroon Fish and shellfish (1965) 8.5 liore
Canada Fish and shellfish . 1,290.1
Seaweed. « ¢« o o o . 29.9 lone
Ceylon Fish and shellfish g 97.1 lione repcrted
Chile Fish and shellfish . 1,383%.5 Fetroleur, urder develoment
Coal, 185 00O tons
& 128 NN tona
Salt, salirasific N tnra
rot stated
China (Taiwan) Fish and shellfish . 410.6 Coal, "insignificart”
Seaweed. . o« o o o . 1.5
Colembia Fish and shellfish . 9.3 Salt, 40,(CO tors
Cuba Fish and shellfish . » .  143.2 %one reported
Cyprus Fish and shellfish . . . 1.0 salt, 7,000 ters

[ose
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S
Country Marine fishery production (catch), Annual marine miners)
1666 production
(thousands of metric tons) a/
——
Dahomey Fish and shellfish . . . . 3.8 ©  None reported
Dermark Fish and shellfish . . . . 1,046.0 Sand, gravel and ston,
2.5 to 3 milliocn cubie
metres
Icuador Fish and shellfish . . . . 48,2 None reported
Federal Republic
of Germany Fish and shellfish . . . . 647.3 None
Finland Fish and shellfish . . . . 53.4 Iron ore, 300,000 tors
Limestone, 50,000 tozs
France Fish and shellfish . . . . 814.3 Insignificant
Ghana Fish and shellfish Th.5 None reported
Greece Fich and shellfish (1965). 111.9 None reported
Smnges. L] L] [ ] L] L] . . * L ] O'l
Cuatemala Fish and shellfish . . . . Dl None reported
Honduras Fish and shellfish (1957). 2.5 None reported
Icelard Fish and shellfish . . . . 1,240.3 Limestone (shell sand),
135,000 cubic metres
Indonesin Fish and shellfish . . . . 720.0 Salt, no date
Petroleum, no daté
Tin, no data
Coral rock, no detd
[reland Fish and shellfish . . . . 39.7 None reported
Ivory Coust Fish and shellfish . . . . 55.0 None reported
ter
Tupan Fish and shellfish 6,626.1 Desalinated Vatelr .
Juy 1.5 mild
Seaweced T ah7,000 o
Magnesia, 5’000 o0
Bromine, 882.- 000 oo
Coal, 1.5 40,000 oo
Iron Ore, Owkﬂali
petroleun, 10 570 gi11T

Natural gass 7
cubic metres
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Country

Marine fishery production (catch),

1566

(thousands of metric tons) a/

Arrual carine
preductd

Kuwait
Madagascar
lalaysia

Mexico

l'onaco
lletherlands
lNew Zealand

Norway

Pakistan
Peru
Fhilippines
Poland
Portugal

Republic of
Viet-llam

Saudi Arabia
Sierra Leone
Singapore

South Africa

Sudan

Sweden

Syria

Fish and shellfish (1963)

Fish

Fish

Fish

and shellfish.
and shellfish.

and shellfish,

Seaweed . . ¢ o o & o
Shells, sponges or coral,

No rerport

Fish and shellfish. . . .

Fish and shellfish (1965)

Fish

Seaweed

Fish

Fish

Fish

Fish

Fish

Fish

Fish

Fish

Fish

Fish

and shellfish,.

and shellfish.
and shellfish,
and shellfish.
and shellfish.

and shellfish.

and shellfish.
and shellfish.

and shellfish.

and shellfish (1965) .

and shellfish (1965)

Fish and shellfish (1962)
Seaweed

Fish

and shellfish

(1962)

6.8
11.0
269.2
256.0

23.2
0.1

339.7
L8.4

2,86.2
43,2

175.2
8,709.0
7¢8.5
314.9
770.0

315.8
23.0
51,4
10.6

1,182,2

C.7T
C.9

313.6

Fishery statistics rot available

hone reported
hone reported
Petroleun, ro

calt,

lione
lione reported

Calt,

Magrcsiun,
lone reported
lione reported
lione reported
lone

lione reported

iiore reported

lione rerorted
lione reported
tiore reported
liore reported

Lor.e

data

50,040 tons

Sard, corsiderable

quar.tities

lione reported
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Country Marine fishery production (catch), ARSI, Hardns m_i_n;:;-
i 1966 production
(thousands of metric tons) a/
Thailand Fish and chellfish . . . ., . . 624.6 Tin, 2,406 tors
Salt, 200,000 ters
Also gypsum and magnesiy
compounds
Tunisia Fish and shellfish , . . . . . 25.7 None rerported
Sponges €tC. « ¢« o o o ¢ o s 0,1
USSR Fish and shellfish . . . . . . 4,509.4 Not stated
Seaweed. L) L] ° . L] * L] L) . L] L ] 6&.6
United Kingdom  Fish and shellfish . . . . . . 1,066.6 Sand and gravel, $14,000,0
Bromine, $ 8,40,
Magnesia, $25,200;.01
Gas "highly significant
United Regpublic
of Tanzania Flsh and shellfish . . « « « . 19 None
United States Fish and shellfish . . . . . . 2,455.5 (1966)
Seaweed Salt, bromine, 0
megnesium, $117,000,
Petroleum, gas end suf@
$1,117,700,08
Sand, gravel, rock et
. g $l}9,209sw
Uruguay Fish and shellfish (1965). . . 15.8 None rerorted
Venezuela Fish and shellfish . . . . . . 98.4 None reported
7]
Yuroslavia Fish and shellfish . , . . . .  27.3 Salt, 50,000 to 80-wa
Sand, 200,000
__//
n/ Dnta from Food and Agriculture Organization, Yearbook of Fishery St&t__iﬂigs—

(Home).
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Annex VIII

NATIONAL CO-ORDINATICN MECHANICMS

Conité naciorsl de oceancgrdfie (sixteer
created in 1964 under Conseyo lacicralf- &6Ivel of
Investigaciones Cientificas y Techricas. Serves as
national committee of SCCR.

(1) Australian National Cormittee for Ocearic Research
(national cocmmittee of SCOR).

(2) Technical Ccmmittee on Oceanography (SCIFD, Lavy,
National Developternt).

(3) Austrelian Marine Science Accsociation,

(k) Australien National Ccmmittee fer Geology amd
Geophysics (national cocmittec of IUGG).

No special mechanism.

None mentioned.

None.

Sous-secteur des péches caritimes.

Canadian Committee on Occanography (a
federal goverrment agencics and scr
institutes).

No information.

(1) Ccmision de Investicacion de Recursos del Var y
Aguas Continentales del Consejo de Rectores de
las Universidades Chilenas (est. 1965).

(2) Ccmision para la Investigacicn, Fcrento y
Aprovechaniento de los Pecursos del lar (est :-

(3) Centro Nacional de Datcs Ocearogréficos de Chile
(Instituto Hidrogréfico de la Arcada).

Chinrese Netioral Ccrzmittee cn Oceanic Research (est
None exists at present.

Joint plarning tetween the Certro de Investigacicres
Pesqueras and Instituto de Occarologia.
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Cvyraus

Fuhomey

Derznark

Eeuador

Federal Republic

ol Germany

Finland

(hern
C}‘l"‘('f‘
Gustemnla
OHE L ENA 2

Her 'aran
A ——

T ard
a4k sl

Indenesin

All vork is done within the Fisheries Department.

(1) Service national des péches, in marine science
and technology.

(2) Service des mines et de la géologie, in
hydrographic and undersea research.

Ccmmission for Marine and Fisheries Research,
incorporating marine and fishery research instituticn,
fishermen's unions, and Greenland and Faroe interests.

Junta Directiva of Instituto Nacional de Pesca,
incorporating representatives from Navy, Foreign
Ministry, National Planning Commission and private
fishery interests.

(1) German IOC section (interministerial).

(2) Senate Commission of Oceanography of the German
Research Association.

(3) German Scientific Committee on Marine Research.

(4) German National Committee of SCOR.

(5) German Oceanographic Commission (fund-raising).

(1) GSupervisory Commission of State Institute of Marine
Research, representing Ministry of Trade and

Industry, fisheries research, Board of Navigation,
and meteorological research.

(2) SCOR National Committee.
Centre national pour 1l'exploitation des océans (CNEXO)

established 1667 under the authority of the Prime
Minister.

Farticipation in conferences, symposia and internatiorel
cxpcditions.

Farticipatlon in seminars, oceanographic missions,viﬂts
of representatives, correspondence.

Hydrography is co-ordinated to the specifications of
IHB and PAIGH.

Govermment Fisheries Department.

Marine Research Institute (Ministry of Fisheries)
with governing body and industrial advisory body.

ﬁ"

Naticnal Committee on Marine Research,
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Irelard Frequent consultations between the organizaticrs

concerned.

Ivery Coust Close liaison between Centre de recherches
océanographiques ard Direction des peches maritizes
et legunaires,

Jaran (1) Science ard Technology Agercy, Office cf the
Prime Minister.
(2) Japanese Natioral Commission for UNES

(3) Council for Ocean Science ard Techrclogy,
adviscry to Prime Minister.

(4) Japan Science Council Special Cermmittee cn
Oceanography.

Fuwait - (1) A planned fisheries advisory cormittee tetween
government and private sectors.

(2) Co-ordinating cormittee between Fisheries Livision
and Kuwait Institute for Scientific kesearch.

Malesasear Cormission de recherches océaniques ct étudcs des cltee
and five other marine-related cormissions of the
Comité de ccordirnation.

Eﬂl&iil& National Special Ccrmittee on Occarogiaphic Research.

Mexico Collaboration between government departments ard
institutions.

Yonace Four-member cormittee of co-ordiration.

Jetherlands (1) Netherlards Ccrmmission for Gea Research (Natioral

Ccmmittee for SCCR).

(2) Consultative Bcard for Fhysical Cceancgraphic
Recearch in the Ncrth Sea.

(3} Interderartzental Co-ordirating Ccrmission for
Problexs concerning the Discharge of Waste Water
into the Sea.

:EE-ESElEEE (1) Ccrmittee of the Pcyal Society cf Kew Zealard.
(2) New Zealand Naticral Cccrmittee for SCCR.

o
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Norvay

Parictan

Fery

Ihilippines

Tolund

Tortural

fepublic of
Viet-Nnm

“audi Arcbia

“i~rra Leone

Sincaroere

Couth Africa

Sindnn

(1) Association of Norwegian Oceanographers.
(2) Norwegian Geophysical Society.

(3) Natioral Contact Committee for the IOC.
(4) Norwegian SCOR and SCAR Committees.

National Committee for Oceanographic Research.

(1) Consejo Interuniversitario.
(2) Ministry of External Relations (for international
matters).

National Committee on Marine Sciences, under National
Science Development Board.

(1) Comité national polonais du SCOR (Comité des
recherches de la mer de 1l'Académie polonais des
sciences) for science.

(2) Comité de la science et de la technique, for
technology.

Exchange of observers and data.

Conferences, meetings, expeditions, etec.

Fisheries Section, Ministry of Agriculture.

No national co-ordinating body. At international
level, OAU Scientific, Technical and Research
Ccmmittee.

(1) National Science Council of Singapore Government.

(2) ©otanding Committee on Marine Science and
Technology of Singapore National Academy of
Sciences.

(1) South African National Committee for Oceanographic
Research (national).
(2) Correspondence (international).

Contact between Port Sudan Harbour Administration,
University of Khartoum and local government.



Sweden

Syria

Thailand

Tunisia

USSR

—_—

United Kingdom
of Great Britain

and Northern
Ireland

United Republic
of Tanzania

United States
of America

Urur
Uruay
Yenezyela
=N%Zuela

Yuﬂoslavia
—2528via
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No national body. The Research Council allocates
appropriations. Royal Board of Fisheries carries
out most activities in fisheries and fistery
hydrography. Nature Management Board co-ordirates
sewage disposal problems.

No response.

National Marine Science Cocmittee of the Xatioral
Research Council (est. 1962).

Exchange of publications; participation in semirars.

(1) Oceanographic Committee of the USSR.

(2) Oceanographic Commission of the Academy of
Science of the USSR.

(1) Netural Environment Research Council (for carine
research).

(2) Department of Education and Sciernce (for
inter-governmental affairs).

(3) British National Cocmittee for Ocearography
of the Royal Society (for non-governmental
international affairs).

(4) Advisory Council on Science and Technology,
and intercepartmental liaison (for science
and technology).

Fast African Common Services Organization.
(1) National Council on Marine Resources and

Engireering Development (inter-goverrmental),
national ard interratioral.

(2) National Academy of Sciences, in non-goverrzertal
interrational affairs.

CARPAS of FAQ.
No report.

Various ccmmittees, including Natioral Cermittee for
the Scientific Exploration ¢f the Mediterrareen.

/...
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JATICHAL CO-OPERATION 1N

MARINE SCIELCE AlD TECHI.OLOGY

This annex sets forth to what extent the countrics arc enpaged in

irternational co-operation in marine science and technology, ac irdicuted by toeir

participation in:

A. The work of pertinent intergovernmental orgunization.;

B. The work of pertinent non-governmertal orgarnizations;

C. Co-operative marine investigations;

D. Bilateral ormultilateral progracmes in education and truiring.
Ccuntry A B C D
Argentina IHB, IOC, WMO, SCAR, SCOR, ICITA, Tridente Curco latino-

FAQO, PAIGH, IAPSO, ICSU  cruises, Drake americano de
CARPAS, UNESCO Pacsage and Planctcnnlopia,
Weddell sen ticvester 109
studies e S o
Australia IPFC, FAO, WMO, IUCN, SCOR II0E; liaison with Australia and
UNESCO, IOC Lomont Geological  UNLESCO aiqd
Otservatory, programmes
Scripps
Institution,
National Science
Foundation
Austria - - 1I0E
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Country A B C D\_
Belegium ICES No report Financial No report
contribution to
stations at
Roscoff, Naples,
Villefranche,
Wimereux
Cambodian IPFC - - &
Cameroon FAO No report ORSTOM No report
Canndn UNESCO, IOC, ICSU, PSA, As required by Colombo Plan;
Iico, WMo (CMM), IAPSQ, PAIGH, organizations Commonwealth ard
FAO (COFI), IAEA, EPOC, NWPO, under A Fellowship Plar;
ICHAF, ICES, AINA Special Commorwea::
IATTC, INPFC, Africa Assistance
IPSFC, IHB, IPHC, Programme; Comsor:
IVC, NATO, NPFSC, wealth Caribbean
OECD Assistance
Programme; French
speaking Africas
States Programes;
fellowships gran:
jn Canada by
UNESCO, FAO etc
Ceylon Hone mentioned
t with
Anton Brunn Agreemel
H CPPS, FAO ICSU, SCAR, : cto0 OF
R UNES(’JO ’ SCOR cruises, 1966; University

EASTROPAC; joint
studies with
Peru, 1966

Californid, Curse.
Lat inoamerica®® =
anctonologi?
i]9L65; FAO Cent™®,
Lat inoamer}fiano .

CapacitaciGF’).
Pesquerds 197
Centro ¢
Capacitaclogés
Pesquerds

=
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China I0C ICSU I1IOE, CSX, ECAFE, Students {7 —
(Tatwan) offshore mineral 190, 1445
prospectirg Derzmap!-- Yoft
(plann.. o
Japan, - 7
Colorbia llone exists - " -
Cut.a Answered - - %
affirmatively
without depree
or details
Cyprus GFCM - - =
Datiomey All pertinent - GTS, ICITA -
organizations
Denmark FAO, IOC, ICES, IAP50, Ad hoc Committee Trains forelgn
ICHAF, NEAF SCOR , for Inter- astuder T
Scandinavian UNLESCC -

Co-operation; FATO Dunisi’ )
1966 Sarcnsso Sea  Technical
expedition; liordic Co-operation
Marine Geoloyy

Cormission
Ecuador IATTC - EASTROPAC, E1l -
Nino programme
Federal UNESCO, I0C, SCOR, SCAR, IGY, ICITA, Trains forelgn
" Fepublic FAO, JAEA, IHB, IAPSO, IADO, Norwestlant, students;
of Germany W0, INCO, Icsu, IUGS Cverflow participotion in
ICES, ICIAF, Expedition; IIOE, FAO progra-=es;
WHO, EURATOM, Herring Survey, cakes facilities
OECD, HNATO, Sraggerak aviilatle for
ECAFE, ECA expedition, MILOCS foreign scientists
Finlangd IoC, W0, FAO, SCOR, IAPEO, Baltic imvestiga- Nordic Cocrissions
IHB, IMCO, IABO, IUGG, tions; chezical fer Marire Bislesy,
IAEA, ICES Cormission irtercalitration; Physicsl
on Marire pollution Oceanograply, ard

Geology Marine Geclogy

I
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France UNESCO (IOC JAPSO, SCO i o
A (AC&RR))’ > R  IIOE, ICITA Foreign studerts
; ? universities;
“COo, WMO, IHB, supply of )
IwCc, CFCIP, researchers t
ICNAF, ICSEM, forneAun vorss
GFCM, ICES, =
NATO
Ghann FAO - Ghana/UNDP marine .
fishery project
Greece GFCM, ICSEM Various non- Visits by foreign  Bilateral and
governmental investigators multilateral
organizations programmes not
specifically
described
Guatenala IHB, PAIGH - - =
Honduras - - - Proyecto Centr>
americano de _
Desarrollo Pesg-:
(United Natiors
Special Fund 2t
FAO)
Icelnnd ICES, IOC, IAPSO Joint Norwegian- "

Indonesia

Ix'('].'lnd

I\'Ol')’ Coﬂ St

INEAFC, ICNAF,
FAO, IWC, NATO
Science
Committee

ICES, FAO,
NEAFC

10C, FAO, WDC-A
cSTR (OUA)

Icelandic
investigations in
Irminger Sea

1963 Baruna
expedition with
Japan, TIOE, CSK

ICES projects

s i
Students trad®
abroad under
Colombo P1als
Japanes€ Wer e,
Reparations =
Fast-West (&%
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Japan All United SCOR, IUGG, IIOE, CSK, ECAFE, UNEICO resinral
Nations IUBS, SCAR joint prospectirg  shiptorroimm
specinlized coirses, ir |
agencies, IPFC 1556
Fuwait FAQ, UNESCO, - FAO Confercnce, Technical
WO, UNITAR Kuwait, 196 co-cyeration with
UAR ar.d USSR
Madagascar  TOC membership SCOR IIOE -
under study
Malaysia FAQ, IOC SCOR - Pocsibility
ACEAN
Monuco I0C, ICSEM, ICSU; 1966 Joint Mediterraresn liothing organized
IHB, IAEA hosted first cruise with
Inter- Tunisia, 19067
national
Congress of
the History
of Oceano-
graphy
Netherlands IOC, FAO, IAEA,  Oceanography CICAR (proposed) Linjt
Iic0o, IHB, IUGG tion
ICES Uirse
Yiew Zealand IIMCO, FAO, IAPSO, SCOR  Unlversity of Gives
IPFC, IWC, GCAR California swell urder
IHB, IOC recording ctce.
orvay I0C, ICES, SCOR, SCAR, lumerous projects _
ICIAF, NEAFC, IAPSO, IAEO amd Dhe-dnanl

Iwc, 1¥Co,
IHB, FATO Sub-
Comnittee

acmd Dh,~tanl

ané Phyiiéal
Oczeanograplys
U:Z5C0, Tios oo
Fultrighteo sa=s
tilatera ’ . ",IC

develcmmesz "
[rogras=es with

K} I |
Imdiazs ot o3
Honya--on - a4

vesse
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B e D
Erp it IoC - & -
Peru I0C Pacific Eastropac, E1 Nifio None mentioned
Science survey; Duke
Association University, Yale;
Scripps
Institution
Philippines IOC, FAO, Rockefeller CSK Bilateral progra=:. °
IPFC Fourdation with Federal
Republic of Gerz::..
France, Japan,
Norway, Sweden &z
United States;
multilateral
programmes under
Colombo Plan
Py1and ICES, IOC SCOR, ICSU Co-operation with  Bilateral trainizy
Baltic countries programmes with
USSR, East Gerréy
and Yugoslavia
Portupgal ICNAF, NEAFC SCOR Planned co- Reciprocal
’ operation with exchanges
Federal Republic
of Germany and
Spain
< jlatere-
}o;ublic of UNESCO, IOC HEHE Rk Va?:::m;):l
‘Vio'..-riram IPFC rentioned prog
: PR ) - 4 Training c:::zzi?-’
Saudi Arabia under CONSLEE™" .
with FAO technil-*
. assistance
: uent partic’
NI None wentioned None Wesf:', Afrlca:rl ies E‘;‘gg in PR
Wiarl a ment ioned Regional Fisherie multilateralf,::;
Jarorid Survey training Px‘O
None pentiore?
s <3 ico, IOC None CSK
Uingnpore % mentioned

=
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Country A B ¢ D
Scuth s, WO SCOR, IAPSO, IIOE, gdata Ad Los
Africa SCAR exchange with with vias
WDC-A ccuntries
sudan None mentioned None Bilateral nere mentioned
mentioned agreenents
sweden ICES, IKB, JAPSO, SCOR, Data exchange with Lizited exchanye in
IoC, IAEA IUBS WDC-A arnd B liordic countries
Syria LCO - Bilnteral lione mentioned
agreement with
Japan
Trailand Icc, IPFC, SCOR CSK =Joint Co-ofecration with
FAO (COFI), WNO Progrurse with Federal Renwdis. o¢
Malaysia, 19%0T; Germany pd:'.:::(: e
ECAFE offchere o:tnbliahﬁj":gff"fg
prospecting Southeenste milewad
Fislerieas t o700 C
Develojerent Centre
Tunisia FAO None Joint prograTme llone =entioned
mentioned with Monaco
USSR 10C, WMO, SCOR, SCAR, lione mentiored liche mentioned
IPFC, GFCM, PCA
ICES, ICHAF,
ECAFE, ECOS0C
United I0C, ICES, SCOR, IAPSO  IIOE, lorwestlant, Through IATO
Kirpdon ICNAF, TWC Iceland-Fzaroe Gelence Cez=fttee
Ridce Project, ard FAO
Ycung Herring
Survey
United FAO liot II0Z il e
Fepublic applicable B e a5l B
of Tanzania s 3

y O
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Country '
Vg A B C D
Un;txges - ;gg, gxg, iﬁEA, IUBS, EAPSO, ICTA, Georges Bank Bilateral
: : " , IMCO, SCOR, GCAR, survey; Eastropac programmes with 3
HERR STl OAG, IHB, ICES, PSA, etec.; bilateral countries -
PAIGH, ICHAF, Association  programmes with
NPFSC, IPSFC, of Island 75 countries
INPFC, IPHC, Marine
IATTC, IVWC, Laboratories
IPFC ctc. of the
Caribbean etc.
Upuguny CARPAS None None mentioned None <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>