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REPORT ON THE ESTABLISHMENT OF & MEDITERRANCAN
CENTRE FOR MARINE IN3USTRIAL TECHNOLOGY.

Intreduction

The increasing depletion of traditional lancd-
based rssources of snarqgy, food, materisls and, for -

sams couﬁtries, space, znd increased requiraments

for tressportation has resulted in 2 significantly
increased uss of the scesns. Tachnelogy for ekploraticn
'and !Xploit;tiOD of ths oceans has correspendingly
‘developsd fapidly}.and continues to de se. Marine
technolegicel devs!cpments include the applicatien

of space technolegy for remote s2nsinc of the sea

surface and ths nsar sub-surface, for accurate position
Yixing at sea, and for ship-tﬁ—ship end ship-to-land
communicati:n: sensing with acoustic devices: sensing

and sampling with alsctronic divitssvuhich hzvs

in~reased ths rate of data aqqulsition: platforne cther

ti n surfacs vessels such as moorsd ang drifting instrumen
and squipment piaced on the ssa-bed; submersibles to

carry humens of robcts to eny cdepth; neuw diving equipment;
and data processing and computing equipment. As science
csntinues tou rraw apace, nsu tschﬁological develepmants
cen be exgected., Hosevsr, scientific sdvances are
unpredictatle uwith each new ciscevery generating its ewn
technologiccl innovations. Marins technological
devslopments will, thersfoze, bes numerous anc in

unpredictable directiens.
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2. Tha pace of technolcgical dsvelopment is strikingly
illustrated by the chznges in ths laus af the sea. In

1958, the Convention an the Continantsi Shelf definsd

the continsntal shelf as the ses-bad and subsoil of the
sub-Marinc arags 2djacent to the coast outside th: territarial
s2a to a depth 27 2G60 retres, or beyond fhat limit

t6 where the depth of the superjacent uwatars admits of the
expleitation of the nztural tesodtces. This definitian
reflected in part the state of tecknology at the time,

as uell as recognising thst dspths bsyenc .200 metres

right becom= expleitable in the future.

3. The 1982 Convsﬁti-n on the Law of the Sea,

on the other hand, refsrred to ths ccntinental shelf as
extending to the outer edge of the continsntal marsgin

or to 20C miles from tarritorial sea tcee=lines, while

mere distant Qhelf sreas may bs claimed by the ceasstal
state in certain circumstances. This incrsase in
continental shelf jurisdiction urdeubtecly rsflectec in
pert the substzntially improvsd technelegical fca;ibility
since 17258 to explors and expleit the adjacent uaters,

as did ths establishment als> in the 1982 Congen:ion of

an intarnstional regime to ccvern the non-living rescurces
of the ssa-bad bsyond national jurisdictien, Accordingly,
the Convention ca the Law of the Sea prrticularly sddressss
transfer of technelegy through internaticnal ce-epsration
(Articles 270-274) including ths setting up ef Regionsl

Centres fer the advancement of marins ¢cience and technelogy

(Articles 276 and 277).
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4, The further develepment of marine techneloey and

the sharine ef this technelogy is a necessary pre-conditien
fer the optimum use of the sea ané its reseurces. The
develeping ceuntries are éisadvantaeed In the number of
availasble marine techneloeists, facilities fer the trainine
of marine technicians, and in the availability ef apesrepriate
infrastructure such as laberateries, libraries, vessels

and maintenance facilities, Mest eof these natiens alse

lack the ability ef cemmit adequate financial and mensewer
reseurces which can sustain marine technelecical devglopment
en a leng-term basis., Reeienal co-eperatien threueh which
manpewer and financial reseurces, as well as infrastructural
f;cilities likxe vessels, equisment and laberateries can be

shared is, thus, a necessity for develeping natiens.

N The impact ef techneloeical advance eees heyoni
exsleratien and expl‘“étion'of nen-livine receurces, and
there are few ecean uses that have remained unaffected

my the advances that have occurred in marine technolesy.

one censequence eof these advances 1s the need feor ceuntries
to decide frem the cheices awvailable as te which marticular:
techneleay is best suited te their circumstances. The rgpid
aré unpredictable aévances in marime technelegy, anéd
variapility in their apslicability te éeveleping ceuntries
which eften lack the cawabilities te adequately assess

them) enhances the rele that internatienal and reeienal
ereanisatiens, and their programmes, cin play in enabling

‘developing ceuntries te take advantaee of techneleeical

develeopments,
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6. Technoleeical advances haw: affected the expleratien

ane exploitation of bielagical resoureces. New technelesies,

by imprevine lecatien amé camture techniques, have increased
fish mertality whereby the maximum sustainable yields

h;ve been reached, and even exceeded, feor many cemmercial

fish species, Mariculture is a sphere in which censiderable
technelesical develewment is eccurrine ané in éonjunction

with eenetic engineerine this is an area which effers

cons iderable scepe for the fyture, Imerevements in steck
assessment methedelesies threueh the use of surveyine
technelegy such as side scannine seonar, eche seunders,

acoustic surveys, radar directien-finéine, aerial spetting

and, pessibly, even remete sensing would alse imeact en

fishine techniques., ;The gradual evelutien ef aquacultyre

ané fish farmine in slace of the present capture techniques

is a distinct passibility in the ceming decades,

7. Predictions ef future develesments in marine technelegy
and their bepefits are cemwlex ané uncet§ain. Much dewenés

en the character of the technoleey itself anéd en advances in
¢iverse, theueh r:lated, fields such as infermatien technelesy,
micro-electronics, ble-enginnering, remete sensing, rebotics
and the fast é=velevine arca of materials technelegy. Purther-
mer=, the imwact of technelegical chanee will differ censiderabl
frem ene ceuntry te anether depenéine en marticular circumstance
and the imsact of technoleasical develesments may net always

be bernefécial, This has already been a preblem in the

centext of tne Law af the Sea Cenference where it was

necessary ts proviée some pretection tr these ceuntries
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(srincimally develesing) whese econemiecs were heavily
dependent en the expert of minerals which could in the near
future be ebtained threueh sea-bed nedule mining. Other
adverse impacts en the envirenment er particular econoﬁies
ceuld beceme apparent with the grewth and advance of
marine techneleey. BPesides there ics the wessibkbility that
rapid techneleeical chanee ceuld increase rather than
édiminish the technelegical «ap between develeped and
develenine ceuntries yith censequent impacts en the

relative wealth ef the twe areuws eof natiens.

e, Per same time new the United Natiens Indvstrial Develepment
Ooreanisatien (UNIDO) has been assessing the impacts ef the

new emereing techneleeies en beth the existing industrial
structures of develeping ceuntries as well as eon the future
pattern of industrialisatiem. UNIDO sees in the chanees

taking place beth a daneer and amr epvertunity fer develemine
ceuntries - the daneer of beine marginalicsed in the wnrld -
e-der, and the osvertunity ef develepine an alternative

path eof techneleeical grcvth wased en the new emereine
techneleeies and in the centext of the concerned ceuntry’s

resgurce eniowmentse

UNIDO has alse identified the wrometien
of internatienal centr=s in the frentier techneleeies ef
micre-electrenics, new materizls, marine industrial technelesy
and energy as a critical area éallinq fear urgent actien,

The Executive Directer ef UNIDO felt that the mechanisms

te b2 established sheuld be innevative and invelve the active

co-everativn of beth the ddvelewing and the develeped countries.2




The Mediterranean

e, The Mediterranean, may be defined as a semi-enclesed
cea, meanine a -
«cs..S23 surreunée? by twe or mere States ard cern-ecied
ts anether sea er the ecezn by a narrew eutlet er
consisting entirely or primarily eof the territorial
seas and exclusive ecenemic zenes of twe or mere
coastal States3.
The Meéiterranean falls within the earlier defiritien
of a semi-enclesed sez i.e, a sea connectes te anether
ecean (Atlantic) wya narrew outlet (the straits ef Gibraltar).
This definitien entails impertant juridical censecuences
that imeinee en parti-’saticn in reeional wrecesses, States
boréerinj semi-2nclesed seas are eovern~d by a cn-eserative
ethic 2nd norms relatine te the manizsemant, conservation;
expleratien and expleitatien of the livine reseurces of the
sea, the ,rotect en zné preservatior of the mirine envirenment,
the ce-eoriir-:cien eof scientific research wolicies and the
unsertakine of jeint preerammes of scientific research,
ané invitatiens te ether interested States er internatienal
ersanisations te co-operate with :hem4.
¢. At alr=3)y mentioned, che Cenventiem alse prevides
for the establishment ef reeienal centres which can be
set up by States in co-eperatien wich cemsetent internatienal
erganisatiens, the Autherity and natienal marine scientific
and techneleeical research centres, warticularly in
develewing States, in erder to stimulate and aédvance

the conduct ef marine scientific research by develeowning
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States and te fester the transfer of marine technologys.

The functiens ef such reeienal centres include, inter alia,

(a) trainineg and educatienal preerammes en varieus
aspects of marine scientific and techneleeical
research;

(5) maraeement ctudies;

(c) study progrannks-related te the marine envirenment
and thé preventien, reductien and centrol ef
iol1ution:

() ereanisatien ef reqienal cenferences, seminars

and'sgmposia; ,

(e) acquisitien and srecessine of marine scientific
and technologiéal @€aty and infermatienm:
(f) prempt di#semination of results of marine scientific
and techmelesical research;
(g) wublicisine natienal pelicies with regard te
the transfer of marine techneleey;
(h) cempilatien and systematizatien ef infermatien
on the marketine ef technelesy:
(1) teqhnical co-eperation with ether States of the

region‘.

10, The framewerk 2stablished by the 1822 Cenventien

has been ewerative, in parts, in the Maditerranrean

for some time new, Marine reeionilism made a first
apzearance in the establish ef the Internatienal Cemmissien
fer the Scientific Eiplorztion of the Mediterrarean Sea

(ICsck) by the Irternatieral Geeer»shic:l Urion in 19c8




- 8

and its cerselidatien in 191%, Amene its aims are the premetien -
of ce-~eperation amene« Mediterranean ceuntries in marine
scientific research, The efforts of ceveral instituziems
ani[cbc experts €rom varions Mediterraneam eevernments are
eften ce-erdinatipcdh through.ICSBH and threueh preerammes
established by the Internatienal Oceaneeraphic Cemmissien(ICC ).
Majer ai§antages in eperating within the framewerk ef such

a scientific ce-eordinating bedy include intercalibratine

the techniques fér cellecting and the metheds eof recerding
data, minimising the pessibility of everlaspine r=search,

and maximisine the exchanee ef technelegy, eear, and

information7.

11. At its Feurth Sessien in 1948, the Feed and Aericultural
Organisatien (FAO) decided te establish a fisheries eoreani-
satien fer the Mediterranean. The General Fisheries Ceuncil

fer the Mediterranean(GPCM) fermally came inte existdnce

in 1952 and since then the Ceuncil has served bread eceameeraphic
functiens includine assessment, develewment and mangeement of
living reseurces, plus pretectien of these reseurces.frem

the effects of pollutionq.

12, 1Ipn r=ceenitien of the interdesendence of scientific
ereanisatiens in the Mediterranean, jeint censultatiens led te

the fermatien ef the Ce-eperative Investisatiens in the
Mediterranean (CIM). This is a preduct ef the jeint I10C/FAO(GPCM)/
ICSEM Internatienal Ce-erdinatien Greup(ICG) which has apseinted

a specialise~d panel te handle the technical ce-erédinatien

of CIM, The emphasis ef CIM's preqramme cencerns eceaneeravhy




anéd renewuble aguatic reseurces,

12,

And last, but net the least, is the United Natiens

Envirenment Preeramme {(UNEP) Realenal Seas Preeramme fer

the Mediterranean, which started with an Actien Plan in

1975 and new censists ef a complex netwerk eof pelicies,

agreements, preerammes, institutiens aml activities invelvine

practically all the ceastal States im the pretectien and

preservatien of the marine envirenment, Of the 18

Med iterreamean ceastal States, 17 particisate in the Actien

Pdan which censists ef feur principal elements, namely:

14,

Inteerated Plannine: te inteerat. plannine

of the develepmrnt and manaeement of the reseurces
of the Mediterranean Basim;

séientific Activities: te ce-erdinate a presramme
fer research, meniterine and exchanee ef infermatien
ané assessment of the State of sollutien and of
pretective measure;;

Legal Actien: te implement a framewerk cenvention
and relited wretecels with their technical annexes

for the Mediterranean envirenment;

[ )
Institutional ané financial arraneements.”

C+her pregrammes cevering Merditerranean states are

Ceasta

alse in ewveratien, These ée net cever all the Mediterranean/

States. Feor examwmle, the Arzhb League, which has ecenemic and

techneleeical éimensiens, covers mest of the states ef nerth

Africa and the Middle Past. The European Cemmunity has takem

up the EURCMAR and EUREKA prejects te take advantige of the




laree Euresean market and in an attempt te preduce

synerqy by networkine industrial research in different
countries, 1In this system, en:erwrises (industrial €irms)
submit jeint wrejects er prepesals te their ressective
natienal eevernment ce-erdinaters fer sreliminiry study

and eveluatien, Selected prewesals make their way ue te
the Cornference of Ministers whe take the final decisien

as te srejescts te be aproreved. On appreval, half the cest
of selescted prejects in berne by the sarticiwatine enterprises
and the ether half is berne by the caoncerned countri=s and
the €BC. The final e¢echneleeical eutput is the preverty eof
the cencerned entererises and is available te the countries
and the EEC en normal terms.lo Cf the Mediterranean States,
France, Greece, Italy, Spain and Turkey have taken us
research ventures unéer EURFKA and EURCMaR,

1S, Shared w»erspectives in bath the ervirermental and
econemic fields has leéd the majerity ef Mediterranean
countries te begin te lay the feundatiens fer a framewerk
of eceremic cco-eweratien with the EEC. Fx ~xamele the

EEC has co-ewerative aereemernts with aleeria, Merecces,
Tunisia, Sevet, Lebaren ané Syria; an 3er~ement with Israel;
asseciatien aereements with Cyerus, Malta ané Tﬁrkey: and

11 This desire”

a framework of co-om~-atien with Yusoslivia,
for econemic ce-ose-atien Qith the ZEC has haf imeacts in
the trale, scientific and technoioqical fimlds, Ind flew
of scientific and techneleeical assistarce frem the develeownrd

North te the develepine Seush,
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Preerammes in Rasearch Institutioens

16, There 1is considerable scientific and techneloaical
research activity in the Merditerranean. There is the
envirenmental proeramme of UNZP which covers all the Medi-
terranean ceastal States; the EURZKA/EURCMAR technoloey
developmént framework which covers the states eof the Nerth:
tﬁe Arab Maritime trainine prosrarme which cevers the states
of nerth Afric- and the Micdle Bast: the varieus scientific
research preqrammes qf the diff-rent ceuntries (details at
Appendix I); the ce-eperative research preeramm:s inte the
everall circulating patterns in the Mediterranean Sea under
the auspices of IOC incluvding chemical, physical, qeoleciéal
and bieleeical eceaneeramhy: thé fisheries manaeerent and

.

aquaculture wreeramme undexr Fi0; and se en.

17, To simplify an ~xtremely comslicated reeienal
zituatien it can be sueessted that there are three levels

of scientific and technelesical cawabilities available in

the Meéiterranean area, There is a sreus of States with
well;éevelo.ei industrial camawilities (e.e¢. Prance, Italy
and Seain), 2 laree and varieeateé research ~stawlishmsnt ané
a cavability to go throueh the entire erocess of Ac relowment
from the lamoratory to the shew flooer. Zven these countries,
however, consider themselves to be somewhat inaéequa;e in thre
hieh-tech arecas of informatien techneleey, micreelectronics,
biotechn;loqy, marine techneleey etc. ané se are co-oseratine
with cach ether, and other Eurswean natiens, under the

framewerks of ESPIRIT, EUREKA and EURCMAR,
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18, There is another erous eof St=tes whese industrial
structure (anéd technelesical abserstive capacity) is

somewhat lewer than the }ist ereus but whe have adequate
manvowr te undertake~scientific and techneleeical research
in variegated fields. Yueeslavia, éreec-, Turkey, Israel
and, may be, Eqypt would fall in this cateeory. This

@roup would need te develep enhanced casabilities in advisery
and cens itancy services, s;écialise in their science ané
technelowy efferts, and inteqrated their markets, pre€ucts

and technelegy.

1°. The rest of the Mediterranean ceuntries (all ef them
frem the develosing Seuth) have capabilities te carry eut
scientific research in eceanearaphy but their tetal manpewer
reseurces are limited and se the werk is seread thin en the
eround, These ceuntries weuld need to augmeﬁt their manpewer
reseurces and the asseclated infrastructure in the form of
research craft and laberstories, lay more stress eon market
forces which lead te the "demand pull® en techneclosy,

. previde fer adequate censultancy and advisery services,
s;eeialise in their activities in the science and technelegy
spheré, cercentrate the research efferts en clearly defined
technelegy missiens, and integraﬁe their efferts at regienal

and ether levels .12

20, The varieus ceuntries ef the Mediterranean regien,
thus, have differing capacities te take advantage of the

epvortunities arisins eut of the eneeing Marine Revelutien.
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This creates an asyrmetrical watterr which w;uli have its
ramifications en the desien and setting up of a Reeional
Centre fer Marime Industrial Techrolegqy. In the centext
of ev:n the mest advanced States of the regqien having te
co-eserate in the area of high-tech and marine industrial
techneloey trere is much ereater reed fer the develepine
ceuntries, and these intermedjate between them and the
in€ustrial is~@ ceuntries, eetting geeether to m»col their
resources, markets ané eguipment se that a critical mass
sets created and breakthroueh in marine inéustrial techneloey
~made.

- Marketineg Possiiilities

21, Much weuld dewend, hewever, en the‘harketing
possibilities of varieus techneoleeias, The Mediterranean
reaion, situated as it is on the cressroaés of three
centinents - Acia, africa, and Europe -- is sn area of
ccnsiderable glokal strateeic and welitical sienificance.
it is, perhaps, the only reeior in the werld which

includes both ieveiopiﬁg and develeped natiens, includine
seme majer Powers, ané where different wolitical ané social
systems - cawitalist, secialist, nen-aliehned etc,...co-exist,
Peineg a semi-enclesed sea, the egghteen natiens ef the

Med iterranean have shared perssectives in beth the enviren-
mental and ecenemic flelds., Se that inseite onﬁosaic of
cenflicts and disputes in and areund the Mediterranean

(the Middle Bast, the Aeeean Sea, Gibraltar, Cywerus)

there has been determinatien on the part of the majerity

of Mediterranean States te strenethen security and

Co-eperatip in the area. This can be seen frem




the framewerk eof UNEP’s Resional Seas prosramme, the
wilateral and multilateral ecenemic and tréde flon
between the industrialised Merth ané the inéustrialising
Seuth, and the 1nspriptio; of tﬁe Med iterranean as an area
sdeservineg siecjal censideratien en the asenda of the

United Natiens General Assembly.,

22, The area comerises the technoleg;cally adévanced and
oiLhﬁAgrv Eurowe, the techneleeically lggéihg and eil
sroducing countries of the Afab Maehreb (Tunisia. Al eerda
ané Merecce), and the firancially rich ceuntries of the
Miidlé Basf; The assymetry in their resource endewments
cteateé many cemslementaries within their econemies and
produces a community of interests bétween them, The
resclt has been th; sr—=called Eure-Arab-African dialeeue
and the foreine of a wattern of trade ané econemic ties
between them, In a Qery leose sense, a "Mediterranean
mark=t® can be said te be very gradually emereine,

22, Seme comren elements of c»is "market” can be identified
" @s & stress on (1) tourism.'with -"& conseguent emehasis
on environmenéal meth;is of wollutien centrel, (ii) the
develoement of aquaculture and fichery management
methedelogies, (iii) “esalination techreleeies which
have a great petential market im north Africa, the Middle
East and small islands weth fer the provision of wetable
drinkine water ard water as a feedstock feor vafious
kinds of industrial projects, and (iv) better reseurce
manae~ment of the exterded juriséictiens accruing te

States unéer the provisiens ef the 1922 United Natiens
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Cenventien on the [Law of the Yea. we will degl with the

technoleseical and marketine implicatiens of each of these

elements,
The Envirenment .
24, A major preeramme of environmenta]l manasement

o « wcllution centrcl is bring prevesed for the Mediterran~an
in the comine decade, Some estimates of its lik=ly cest
amount te US $ 15 hillien. while seme of this expend ityre
wtﬁld be concerned with laﬁi-based pellution contrel
measures, quite a let weuld be concerned with mrasures

at sea eseecially in the sphere of memniterine ané centrel,
The sresent systenm of monitoriﬁg is lareely based en
ship-based data collectien techniques suwplemented by

work in the laberatories, Since ship-time tenés to be a
very cestly item, these tschrigues many times are beyend
the cazacity ef the poerer ceuntries with the result that
the activities of édevelovine countries tené te be lower
than the optimal reguirement, ]

25. Advances in the technolosy ef ir situ and autemated
sensine fevices coull, te 1 laree extent, helw overcome

this deficiency, Seme possible future develesments ceuléd be:

(a) Sencers capable of cellectine data fer many
menths and meniterine as many psarameters
as pecsible, especially lew cencentrations;
(b) uperaded semsitivity eof sensers meacuring
| temserature, currents, cenductivity and waves -

electremasnetic meters, senar/facceustic

cur '
rent met.e;s, tloau.! pwoys etc.
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Se as te de zble te recerd low'values:

(c) sensors capable of measurine turbidity (especially
fer leng perieds) as these are necessary for measurir
sedimentatien transpert/pollutien as well as

possible eresien ef beaches:

() resins which camn filter water en the sea fleer
and thereby measure the chemical compenents
of sea water and eqive an idea ef the trends ia

chemical peollutien;

{e) sensers vhicﬁ Can measure trands im micrebieleeical

pellutien;

(f) mere efficient systems fer transmission of the
data te en-land precessing facilities e.g.
cableless systems by usine svace technelegy: use
i . aecushe
of byeys and ériftine byevs with acceunstie
transmissien; or antemna attached te submersibles
. which pierce the surface, transmit data and then
retract te their mermal dewth of 40-50 metres seo
as sot te interfere with cshisvine; and se en:
(g) use of VHF transmissien systems fer data trans-
TLCA - Shero.
missien fromLfoastal areas,
26 . There are many ether develepments that can be
theueht of e.g. micrebieleeical cleanine of the envirenment

esvecially hydrecarben and heavy metals, meniterine ef the

envirenment frem srace, inventien of new materials and




compesites which are envirenmentally safe, etc, Many of
these weuld enly be possible ané economic if developed and
used en a cellective basis. Besides technelesical advance
ceuld énsure that the relatively seerer countries ceuld
everate envirenmental meniterine and cenirel mrasures thereby
irsrevine the efficienCy of the entire csystem, The market
fer impreved envirenment m.n;toring ané centrel measures is,
therefere, petentially quite laree anéd weuld extend beyend

the Mediterranean te ether seas and eceans as well,

Acuacul ture

27 . Fishery reseurces in the Mediterreanean 2-e impertant,
There are a number of fish species clesely related te similar
forms in the subtrepical Atlantic: many demersal species such'
as hake, sele and red mullet are widely distributed in the
Mediterraneam. The narrew cennectiem between the Atlantic
and Mediterranean waters previded by the Strai*s ef Gibraltar
is aswarently wide ané deep eneueh te have permitted substan-
tial fish mieratienc in the past. Of the S50C eor se fish
species in the Mediterranean, an abnermally laree number,
120, are fished comrercially. The fisheries are valuable,
despite lew stecks due te a slew rate of ph&toplankton
presuctien, The lew bieleesical mreductivity is a censequence
of lew levels of nutrients in surface waters, little mixine
between surface and deep waters, and few rivers (particularly

in the eastern wart)which would adé nutrients,
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28, Despite these bieleeically unfaveurable cené itiens

the Mediterranean was estimated iﬁ 1970 te be 3ble te suwpert
&.fishery twéce as valuable 3s that of any ether eceam, and
five times as valuable as the average feor all the werlds
eceans taken teeether. This unusually hieh catch value is

‘a profuct ef traditional amé cultural facters: “resh €ish are
considered a luxury in Mediterranear countries and fishine
beats are traditionally small, makine shert tries and landing
Smé}l catches. The high value ef fish sreducts ané the generally -
easy work associated with Mediterrarean fishing eperatiens

as cempar2d te the nerth Atlantic, fer instarnce, enceuraees
everfishine and coenseqguent {epletion of fish steck,

2°, Besides the wepulatien ef the Mediterranean regien

is estimated te se up frem the present aeesrex. 350 millien

te 556-700 millien by the year 2000 with the teurist traffic
expected te ¢o up frem aserex, 100 millien teday te 800
milliern in 2000. This weule eenerate additienal wressure en
fishery reseurces., Cne way ef meeting the demand and
decreasing the pressure en natural fisheries seems te lie

in the develepment of aguaculture, The qrewth eof aquaéulture
éepends on the develeopment of techneleay anéd its sub-facters
namely, culture techneloey and preduct techneleey, incluéine
the state-ef-the-art metheds feor erewine seléctedspecies,
sreparing er wreserving the resultine srefducts and deliverine
them te the custemers in eeed coenditiem., The imemact eof
bietechneleey is a growth area having implicatiens fer
aquaculture, The develepment of fleating barees, caeges, etc,

is anether ar-a ef interest. Infprmatiou disseminatien,
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‘trainineg,ané extensien serv.ice activities are necessary
coemponents of aquacuvlture technelesy sevelepment., There
is ebvieusly widespread meed for aguaculture t2chnelesy
in the Mediterranear States and, in fact, all the States

are havine research thrusts in this area.

Desalinatien

30. Water is requireé net enly by éry countries but

alse by these ceuntries that are rather well-watered: demané
for Qater increases iy abeut 4% a vear while ratwral res-urces
remain the same, an increasine imbalance, therefori, tends

te be created betwern witer resources and water needs.
Under these conditiens it becames necessary te think ef
alternative seurc?s which has led, in the past twenty years,

te a rapid develepment of desalinatien t=chnicues,

1, Desalinatien is ene of the metheés suitable feor
ceastal states-(like these of the Mediterranean) te meest
their increasimg water needs feor:

-~ heme uses which Increase raspi€ly with th: standard
of livine: the daily censumrstien wser inhakbitant
may be gstimated at 400 litres per day in the
éeveloped ceuntries while it is as lew as 50 litres
per capita in the develeped countries,

~ industiral uses eswec’ally heavy metallurey,
chemical and thermal plants which are big
censumers of water,

- agricultural uses simce agricultural activities

consume a leot of water,
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32. There are a numker of éesalinatien technelegices
available which can be rouehly divided inte three cateseries
as below:
(i) precesses actine en chemical bonds: ien exchanee;
(ii) precesses usine membranes-: électrodialysis and
" reverse esmesis;
(11:) preocesses based on a chanee of state :; freezine

and distillatien.

23, Ion—exchan;e resins are irseluble materials that
are able te exchanee some of their ions with these ef the
minerial salts disselved ir the selutien with which they -re
in centact. Ion—exéhanqe semineralisatien allews a very
pure water te Be obtained if the salt certerc of the -ater
is rct tee high, Reeeneratien ef resins, which has te
take slace r=qularly in erder te reslace the iens fixed

by the resin by these which cemeesed it initially, needs
chemical reagents. Their cost, added te the ceost of
resins which have to be replaced weriedically, make this
srocess semewhat expensive feor seawater er blakish water

éesalination at eresent, Imerevements in resin techneloey ¢

could, hewever, chanee the wicture,

24, An electredialysis cell censists of a laree number
of narrew cemeartments threueh which saline water is
sumsed. The cempartments are separated by membranes
inte alternate cells permeable te wositive iens ané .
negative iens respectively. As the saline selutien is
sumped threugh the cells, due te electrical actien, in

alternate cells salt cencentratiem decreases while
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simultaneeusly increasine in the other enes, The
wrecess is eceromical fer lew salt cencentratiens.

The other srecess, known as reverse esmesis, uses the
knewn phenomena that if twe corpartments, ene certainirg
pure water an® the other saline water,are seserated

by @ semi-vermeghble membrane -, then pure water flows
inte the concentrated saline water, Wwhen a certain
sressure, knewn as esmotic wressure, is acvlied te the
container centainine the salty water the flew ef pure
water is stoepped. Wwhen pfessures hieher than the esmetic
p?essure are applied te the s3lty watur the fiow of
water is reversed., Therefere the wrecess is knewn as
reverse esmesis and the develesment of new kinés eof
membpranes (main1§ in the Us and Japan) has made this
srecess mere ecqpomical than ether precesses, The
wrocess alse helds ereat sromise fer the future due te
the rapidly advancing field of materials technelesy.

35, The wrecesses based en change of state -

freezire or evavoratine - are basically heat exchanee
srocesses and the enes mest in eviderce teday., The mest
efficient of the precesses is the multi-stage flash
distillatien srecess which deminated the desalinatien
fierlé in the 60s and the 70s, The advances in me~brane~
.techneloey and the rise in éh? costs ef ene}gy have,
hewever, tilted the scales in favour ef the revercse
esmes is wrecess,

36. Desalinatien is likely te have great demand

votential in the Mediterranean rergion due te increase




in populatien, ecenemic erewth ané risine teurist
potential., Research in membrane  techneleey ané reverse
esmesis desalinatien techneleey weulé seem te meet the

needs of a laree number of ceuntries eof the reeion.

Surveyine lMethedelesics

27. Extended natiengl jurisdictiens as srevided by the
1282 United Natiens Law of the sea Cenventien have added

te the management cemelexities of all states whether deve-
leped or develeping., The extensien of reseurce juriséictien
te 200 miles has meant censiderable additien te the ecenemic
potential eof states, To realise this petential it is
nccesséry te:

- carry eut hyéreerashic surveys se that ravieatienal
charts and inventories of ceastal reseurces can
e prepared;

- make ceastal ocean;graphic measurements such as
wave heieht and weried, current streneths, water
salinity and temperature, anéd phyteslankten
cencentratien,

- initiate geeleoeical surveys for ceastal and near-
shere prejects, particularly en the nature of the
sea fleor sediment mevements, and effects on the
ne iehbeurine beaches,

-~ arrange feor data exchanee amd irnfermatien cervices

threueh lecal and/er reaienal netwerks.
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3e, Oceanic surveys are very exsensive due to high capitai
and everatineg cests of ships., Besides it has been estimated
that the precessing of data is ai&o a very éostly item,
Imerevements in hardware as well as related seftware in the
sphere éf mar.ne surveyine techneleeies ars wery necessary

if werk in the eceans is te be speeded up, In view of the
heavy cests asseciated witli ship time, attemests ére-ﬁniér
way te develcp multiple daia cellection wlatferms and sensers

cawable of quick data acquisitien ef multifarieus eceanic

parameters, :

as, Fer ecean ferecasting ef sterms, surees etc, use of
welar-erbitineg satellites, aleng with surface-based ebservatiers
and in situ measurements is beine theueht eof. Synestic
measurements of ecean warameters like currents, swells,
temperaturé, wind speed etc, (whether by satellites eor other
air-verne systems, e.e«., liehter-than-air techneleay) ever

a len« peried of time is of assisténce in makine meteerelesical
and weather ferecasts, Feor studyine the ecean fleor,
comeuterised "swath maeeine” instruments are in ereat demand.
These instruments are a-cembinatien ef reflectien, r~fractien
and side-scannineg techniques}3
40, Mest ef the exmenditure en surveyine ané exmplsratien
werk is en wrecessine and intersretatien of data, It has
been estimated that enly abeut 25 per.fent of the tetal
expenditure 1s en marine survey activitiss while the rest
is en precessing and interpretatiem., It is im this centext

that the questien of seftwsi® assumes great impertance.

Expert time being a cestly and scarce cemmed ity, advances




-2 -

in computerised iterative metheds of findineg ewtimal
selutiens is a matter of impertance te beth the develewing
and éeveleped states, Develeements in techneleey, beth

in the hardware and cseftware fields, which lead te mere
efficient acquisitien and interpretatien ef data is, thus,
necessary fer the Mediterranean as well as fer ether
eceanic reeiens. The demand fer preducts develeped in

this fiela weuld be vwerle-wide,

Pessible Alternative Reles of the Regienal Centre

41, The Reeisnal ﬁen§re ceuld have a number of alternative
reles in the confext oﬁLpolitico-economic sitvztion exicting
in the Mediterranean as well as the reguiremnets ef techne-
loeay missiens in the fields of envirenment, aquaculture,
éesalinatien and surveying methedelesies, we have already
neted the asymmetrical mesitien prevailing ameng the
Medjiterranean states, all eof whem have differina sercestions
and needs frem the prewesed Reeienal Centre., If ene was '
te try and werk eut wnat was ef cemmen interest te all

the States the result would be a set of‘activities which
almest certainly weulé leave out of censideration all

areas anéd activities relatable te hieh-tech fields, Cn

the ether hané, if activities were te be these at the

very frontiers of knewledem, the linkaess weuld be mere
with mertherm Euresean, ané nen-Med iterranean, States

than within the Mediterranean regien,

42, The answer weuld have te be a rele semewhere in-
between the abeve hiehly pelarised situvatiens. A number

of such reles, in an interfacine and medular erganisatienal
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concept could be visuvalised, Seme of them ceulé be te:

(a) cellect and disseminate infermatien relatine
te marine science ané techneleay as vell as
the asseciated high-tech fields of micre-
electrenics, robetics, cemputers (beth hardware
ané software)..space, lighter-thanrair techneleay,

space andé materials technelesgy:

(») previde censultancy and advisery services te the
developing ceuntries;

(c) furtker technelesy develgpment in the icentified
areas of environmerntal measures, aquaculture,
¢esalinatien, and surveyine methedoeies by

-actine és a catalyst

-networkine éifferent research institutes
-acting as a ce-erdinater and synthesiser.
-sremeting integrated techneleey transfer
~-develeoping the technelcey itself;

(§) premete éevelewment of scientific and techneleeical
skills threueh trainine wregqrammes, sympesia,
seminars and cenferences;

(e) wrem.te the establishment of efficient, inmnevative
and effective management systems im the field of
research ané develepment, envirenmental centrel
and ececanic reseurce expleitatien,

43, The Regienal Centre sheuld alse have a link with

the ESPIRIT, EUREKA and EURCMAR systems as well as with
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the Mediterranean Acti&n Plan ef UNEP as by doine seo

it would be taking advantaee of exi-ting mechanisms of
reqional /sub-regional co-oweratien and thereby mike the
ievel;pment of msrine ineurtrial technelegy wart ef an
oneoine precess. It woulé alse haQe links with inter-
natienal centres in asseciated high-tech fields (e.g. the
pietechnelosy centres at Delhi ;ni Trieste, the Internatienal

Space Aeency etc.)

Oreanisatienal Structures

- 44, The Resienal Centre ceuld take us all the abeve

reles in one laree inteerated ereanisation havine capabilities
:olateﬁ te (1) infermatien collectier, cellatien and
disseminatien, (ii) provision of aivisery and censultarcy
services, (iii) prometien ef technelegy, (iv) develepment

of scicentific and techneleeical skills in the rewien, and

(v) srcmetien eof ap:resriete manaeerial systems, But since
medern high-tech is very much éependent en a select and skill
labeur ferce, the Resienal Centre would have te emsley and
retain very laree numkersef hieh quality mansewer. This
would be both sifficult te setain and cestly te maintain

and ceuld raise ex-enses beyond accevtable limits,

45, A better strateey weuld be hive a meduvlar apsroach
whereby new functiens, and if necessary staff, can be

grafted on te comvatible eraanisatien structures. The
nucieus ereanisatien medule of the Regienal Centre, fer
example, ceuld be based on the rele of the Céntre as a

cellecter, collater and disseminator ef informatien.
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Fer the purpese of perfermine this rele, the Centre
wouléd net require mere than 1 scientist/srefessioenal and

1/2 secretarial staff, The total cest ceuld prebably

be contained within US S 100,080 per ‘ancum.

46, The next functien te be griafteé on ceuld .relate’
to the heléing ef sympesia and cenferences. The staff
ef the "nucleus®” could perferm this functien but seme
cenferercing cests woul< be required. Travel cests ceuld

(N

e met by the ceuntries cencerned,

47. Functiens that ceuld be grafted en later ceuld
relate te training and the previsien of advisery services
respectively. Beth need net be en the reqular budget of
the Research Centre but ceuld be met by erants en a case

by case basis ffem UNMDP, Werld Bank, EEC, natienal aid
asencies etc, The jeb ef the Centre weuld be te étaw up
propecals, trainine preerammes etc, ané help the develepine

countries in channeliag their reguest te the right cuarters,

The Centre ceuld alse help in estawlishine laberatery-te-
laberatery contacts.so that scientists/techneleeists frem
éevelewine ceuntries ceuls ;et en-the~jeb training in the
institutiens ef the develeped ceuntriee,

48, Functiens rel:ztine te techneleay develepment c-uld

Pe alse added en at the aperopriate time, Different

aé_hec sroject ersanisatienal teams fer éifferent techneloey
missiens, as ard when asesreved and funded by the concerned
qoverrments, ceuld ie estasl ished after distributing the
research werk te ihe industries and instfutiens involved.

Mditienal staff in case of each sreject ceuld be limited to




a wreject leader and seme sumsertine staff which alse need
net necessarily be on the Centre's pay—rqll. The concerned
States, or ene of them, could retain and pay fer the
supervisery staff.

4, The medular cencempt of ereanisatienal development
where cempatible eresanisatienal medules are aéded-en, eor
detatched, as and when necersary is set in an ereanisatienal
learnine framewerk. The rate of grewth ef the Centre weuld
»e, thus, perfermance-eriented and dependent on the ameunt
of confidence and trust it inspires in the states parties
invelved, It would alse be in tune with the-need of an
orcanisaéional structure which is in harmeny with the
ramidly chaneine ané commlex envirorment created wy techneleesies

of the New Industrial Revelutien.

Pinsnces, Physricgl facilities and Manwewer,

50, The requirements of finances, shysical facilities and
manpewer weul€ be desendent on the medules established in the
Centre, Thé *nucleus” medule dealine enly with infermatien
weulé, as already netedé, require enly 2/2 wersens ané cest
abeut USS 100,000 a year,

51. Fer purves>s ef establishine benefit-cest raties it
may be advisable to leave out of censideratien wreject staff
reguired for different tecknelogy missiens., The estimatien
of such staff is net only édeeendedt en the size, nature and
suantum eof the mission invelved but weuld alse be incluéded

in the cest-benefit calculus ef the cencerned mission whenever

it is apereved, It can, therefere, safely be omitted at this

staee,
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52. In the centext of the rolé of the Centre being the
collectien and disseminatien of informatier, the holdineg

of cenferences sympesia andé seminars, the prevision eof
censultancy and advisery services in the fields eof manacement
ané research, anéd actine as a catalyst and premeter of marine
écchnology, the wermarent staff ceuld e, sajp, 3 scieptists/
technelesists/erefessienals and 2/3 secre;ariat stgff, Per
advisery missiens, where necessary, qualified censultants
coulé he arraneed fer. Many eof these ceuld b»e funded threueh
oneeing aid prserammes of bod ies like UNDP, EEC, bilateral
aid aeencies, Preovisien fer s;mg censultancy services

could be made in the budeet eof the Centre,

53, Cn the assumstion that the hest eevernment weuld
previde the usual physical ané ether faclilities, the

anrual cest of the Centre ceulé be 3s unéer:

US dellars
Salaries* 200,000 te 250,000
Travel cests . S0, 060

Rent, administrative cests 50,0C0

etc,
Hirine of censultants 100,000
Miscellaneeus 100,000

TCTAL ' £00,000 te 550,000

Nete: *salaries would depend on where the Cemtre 1is lecated
and the cests of livine prevalent there,

54, The likely benefits of the abeve appreach cannet

be easily guantified. The maim functiens ef the Centre




weuld re=late te:
-~ infermatien cellectien and disceminatien
- wrometing netwerking of research institutiens

- acting as a catalyst fer premetine hieh-tech.

S5. Werk regardine the value of infermatien are the
synergistic impacts ef retwerkine different research insti-
tutiens is as yet in @ very preliminary stage. The
realisatien that infermation 1is a scarce facter alene

with the traditienally recosnised facters of land, lakeur

and capital has led seme ecenemists te try ard formally
irclufe it in the wresuctien poséibility frenti=r and the
preductien functien. The beneficial synereistic impacts of
R&D netwerkine are alse intuitively acceptedl4 But have net
yet been wlaced in a formal meéel camabl= of empirical
verifiability. But in a qualitative sense it is aemsarent

that even the imeacts ef the spread of informatien (and
éisresardine trainine anf possible techneloaical ereakthrouehs
er iTorevements) ceuld, in the coantex:t of the likely sxwenéiture
of USS 15 billien in the envirenmental field in the next
decade, raise efficiencies in techneleeical decisien-making
and cheice sufficiently te justify the awerex. US$ S millien
expenditure en the Centre in the next 10 years., Besides

the brideing of the techneloeical eap between the developed

ané develevine world would centribute sienificantly to peace

and stability in the Mediterraneanm,
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Asoendix I

Overview of eneeine wreerammes in the marine
research institutiens in the Mediterranean,

Methedeleay

The Internatienal Lirecter of Marine Scientists,

Thiré Editien, eublished by the UN, FAO and JOC in 1°82 was used
as a startine veint fer the_sﬁrvey of scisntific institutiens
ané scisntists in the Mediterrane;n region. A questiopnaifc

was sent te the cencsrned institutierns amd scientists feor

the sursese of usdatine the infermatien contaiﬁed in the
Directery. On the Basis ef the remlies received, vicits te
seme institutlens and discussiens with scientists (list at
anrex A), and the infermatien centained in the publicatien

Marine Envircnmental Contres: Mediterrancan sublished byAUNEé

and FAO in 185 the feollewing ceuntry-wise everview has been

prepared. It may be neted, hewever, that the everview is
selective ané dees net sursert t; aive a complete picture of
activities in the ceuntries cevered, Basiclilly sienificant.
elements cencerning techneleey missiens in the fields of[g;;::mic

zone surveys, aguaculture, desalinatien ané sellution meniterire

and contrel have been cevered,
Aleeria

The Institute of Oceanegraphic Scienceg, which has 2
research vesse;s, 7 laveratories, 33 scientific persennel and
24 scientific technicians has been cenductine research in
marine bieleay and pellutien. Seme of the areas being covered

by the Institute rrlate te the imsact of chemical facters en
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_preductivity, sed im=nteleey, aguaculture, micrebieloay,
wollctien etc, Co-eréinate activities are alse being
censucted in the Science and Techneleeical University at
Bak-e22eur,

The Institute alse conducts stueies in wrimary
sroductivity ef marine livine reseurces ané metheds ef
estimatineg stecks; shysical eceaneeraphy:; benthic stusies; and
se en. There is oneeine ce-everatien with UNESCC/I10C, PAO,
ICSEM and CFRS (France) in mattecs relatine te scientific
research, It alse carries eout werk fer UNEF unigrhthe
Mediterrarean Actien Plan an®¢ the Lene Term Pellutien

Meniterine anéd Research Preqramme,
CYPRUS

The Depsrtment of FPicheries gnd the Geeleesical Survey
Jdepartrent of the Gevernment ef Cysrus carry eut research in
ecesnosrashy, fisheries manieement and éevelemment, aguaculture,
crustaceans, eceleaqical scisnces, turtles, benthes, pellutien
etc. They have at their éispesal three research vessels
ané within the framework ef UKEP‘'s Leng Term Pellutien
Menitoring and R-~search Preeramme (MED PCL) they carry
ouvt meniterine q} halesenated carbons anéd metals in sea
water and sediments as well as stuéy ef litteral, wenthic
and fish communities with the help of 12 sciﬂrtifi¢&?ni 22

w

prefessienal ctaff, There is enecine co-operatioqLMAP/Unap

(MED FCL) and FAU/UNDP (MIDRAP) .




EGYPT,

Research is weine conducted by the Institute ef
Oceanerashy and Fisheries anéd the University of Alexandria
inte the chemistry eof coastal waters,primary preductivity
and phyteslankten biemass, hydreqraphy and psitrient chemistry
" of the Nile delta,vielegizal equilibrium ef the south-easternm
Mediterranean etc, Over 200 scientific wersennel are invelved
in the Oceangraphic Institute alene while the tetal staff cempenent
is ever 200, The University of Alexandria Research Centre (UNARC)
carries eut industrial cemsultancy as well as research prejects
fer natienal and internatienal erganisatiens besides training'
eraduate students, It has departiments eof enviremmental studies,

material science,informatiem techneleey and bie-technelegqy.

Alexandria alse has a Maritime Transsert Academy which
besides trainine maritime wersemmel alse prevides re:search
and censultancy services in alimatters cenr.ected with the maritime
industry. There is eneoing ce-eseratien with MED POL,MEDRAP and

ICSEM,

FPRAMNCE ,

France is the ‘super powef' ef cceanic research in the
Mediterranean., It has a laree number ef erganisatiens invelved
in all aspects of marine science including, interalia,mariculture,
aquaculture engineering,marine pellutien,transfer of pellutants
in bieleeical chains, fishery techneleey,underwater techmiques,
marine cerresiem,brackish water bielesy,deepwater equipment,

techneleey and industrial develepment,
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ecegnic data manaement, instrumentatien, teledeteekien,
sed inenteloey, radieeceoloey, texiceloesy, ree?écology,
marine eeeloey and eeeshysics, impact assesswent, wosulatien
édynagmics and manaeement,

. France is alse the movine seirit behiné EUREKA
be ing invelved in o§er half the esrejects takem up. It is
alse invelved im all the EUROMAR wrejects taken uw se far,
There is onenime co-eperatien with ICSEM, MEDRAP, MED POL
and ICG. .

GREECE

The Institute ¢f Oceaneeramhic gnéd Fisheries
Research, with a research vessel and 233 scientific and 12
technical staff is eneased in research en eceamesrashy,
fishine technelesy, wsollutien, techneleay transfer, ecolestcal
sciences, aquaculture, haleeenated hyérocarbens etc., The
Universities of Athens anéd Thessalenikea are eneaeed in ce-
erdinate research in the marime sciences while alse carryine
oeut eraduate and pest-argéuate training sreerammes., There
is alce a laree maritime fleet and marcnine infrastructure
facilities ‘n the form ef shiwyards, rewair facilities,
trainine of mar-itime persenrel etc. There are co-eserative
wreeramres with marine research centres im France, Pederal
Republic ef Germany anéd Yugeslavia, The oreanisatiens
work ;giiiea the framework ef MED PCL ef UNEP, MEDRAP,

ICSEM and ICG,
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ISRAEL,

The Oceangrashic and Limneleeical Research Ltd,, has

three main units, namely the Natienal Institute of
Oceanerashy,Haifa, the Natienal Centre eof Mariculture.
Elat and the Limneleeical Laberatery,Tabgha with 2 research
vessels,47 scientific and 50 technical staff, Recearch
and Moniterine is beine carried en in physical,chemical ,
ecological and bieleeical eceaneraphy , in limneleey ard in
mariculture,in marine ceastal precesses, and metal pellutien
in ceastal waters, It has ceeperative preerammes with a laree
number of universities and research institutiens in the
USA,France, PR of Germany etc, It has centacts with

- UNEP, ICSEM, CNEXO(Prance) while in its trainine preeramme

it has eraduate students werkine fer Msc and Phd deerees,

There are a larse number of ether institutiens enéaged
ir ce-erdinate research in bie~techneleey,feed technelesy,

fishery preducts,eceloay and geephysics , helecular bielesy

and so em., Multigdisciplinary training fer pest eraduates

is available in many institutienms,
ITALY,

Italy'is anether ‘suwerpewer’ in marine research
with a laree number of institutiens and universities
engaged in research in aquaculture,pellutien research
including impacts en bielegical 1life,sedimentelesy ,scuwater
dessalinatien, inverse esmesis desalinatien precess includine

the apwrepriate marine techneleey,feuling ef brackish




laseons, eenetics an? micrebieloey, eceaneerashy, fishine
techrielesy etc, With a laree numker of research craft werk
is being_carried eut from Trieste, Venice, Belaewa, Sicily,
Fisa, Naweles, Rome.etc: Italian industries are alse invelved
in the EUREKA wroeramme ané there are co-epérstive wreerammes

unéer way with Yueeslavia, France, UNEP, FAC ard ICC.

I EANON

‘The Marine Research Centre at Jeumieh is carryine eut
research in marine betany, fish pérasitclocy, marine sellutier,
fisheries biclcey, marin® seolesy,aguaculture ane microbiolog§.
The Recsearch Centre has eone research vssel and 10 scientific,
and !Itec%niC5l, staff. Werk im the University is being
carried on in heavy metal pellutiom, trace metal analysis,
marine environmental moniterin€g instrumentatiorn and bottem
sediment wollutien, The Research Cantre is co—operaéing with

MED PFCL preerimme of UNEP,

LIBYA_

~ The Marine Research Centre at Tripeli has 2 research
craft, 15 scizntific, ané S technical, staff, Its main
sctivities are in wiolceical sciences, fishine technoleey,
eceanee-aphy, pollutien, ~celeeical sciences, aguaculture and
chenical eceanegraphy. Co-erdinate work 1s alse eeing done
in the University ef AL-FAIEHE in its morine bieleaeical research
institute at Tajeura., The University's Marine Bioleey
Research Centre has a scientific staff ef 19 and 9 technical
staff, It ce-eperates witthBD FOL, MEDRAP and IiCSEM,

MALTA .

-

The University of Malta, Depirtmemt of Mathematics




ans Jcisnce, carries sut reéearch on €€%cts of hravy
metals ar: hvdrocarbons en selected marine creanisms ané the
environment. The Depsrtment h3s i3 sci2ntific s 7 L. -
technical staff.

Malta also has ene eof the lirr=st dcckyaréds capahie
of buildine speciality craft like yachts, s eaneerashic
vessels, f}bre elass beoats, ferrecencrete boats, cemputerised
salline beats etc, It has onecine co-eseratiem with I0C,
PAO and UNEP,

MOROCCO -

The Institute fer Marine Fisheries at Casablanca
has ene research vessel apé a staff cemplement of ®9, Jt is
engased in research in eceaneeraphy, ecelsey, aguaculture,
pellutien, fishery technelegy. Xt meriters the imesact ef
hydrecarbens en wrimary sreductivity and the marime bielceical
ecesystem, Its speciality is develepment of aquaculture and
the imeact eof pesticides, industrialisatiem and hydrecarbens
on the marime envirenment. |

Ce-ordinate research 1is carried en in the pepartment
of sSciences, Moha&%ed V University at Rabat in eceaneeraphy,
sed imentelesy and chemical precesses, The Vaterinary
Institute at Rabat has activities in the sphere o% microbielosey,
aguaculture, management ef resources, ecolegy, eceaneerashy
and wellution, There is co-eperatien with institutions in

Swain, Nerway and Japan as well as with I0C, PAO and UNZE,




SPAIN

The Ssanish Institute ef Oceanosrashy threueh its

research centres at Barcelena, Cae iz, viee, Malaga, B-leares

and Murcia eperates a laree number of research vessels and
staff te cenduct research in aquaqulture, chemical eocC=ane~
eraphy, marine bieleey, marine pollutien, microbielesy,
electrenics, wshyteplankten, feed technelesy, seéimenteleey,
ficheries bieloqy, marine physics, mariculture, hysrcerashic
ensincering etc., A number of ether institutions and
universities are engaged in co-or‘inafc research activities,
Spanish infustries are invelved in almest 20% ef
EUREKA wrejects while an expandeé bietechreloey plan.
(incluéding acuaculture) acceunts fer nearly 10% ;f a greatly
exsmaneéed science and techmelcey preeramre, Theré is enrecine

co-cperatien with UNEP, ICC and PAO.

SYRIA

The Marine Research C~ntre in Damascus has 26
scientific and 17 technical staff, It is ergaesed in
research in aguaculture, micrebieloey, eceaneeraphy,
ecoleeical :ciences, seoloay ané sedimmnteleey, The
University of Damascus is eneaeed in co-erdinate r=search in
fisheries, crustaceans, zooloey, nematedes and sponges.
There is omeoine collaberatien with the Universities ef
Cuehec (Canada) ané Geneva (Italy) as well as with UNEP,

PAO and ICC,




TUNISIA

The Kational Scientific and Technelegy Institute
in Ocetanegrashy and Ficheries at Sallambe with 2 research
vessels and a staff of 45 scientific and techanical
persennel is eneaeed in research im aguaculture, chemistry,-
eceleey, management ef reseurces, eceanesrashy, ecelosy,
pollutier and fishine technelegy. The Piasteur Institute
has 18 scientists and 98 technicians. 1t alse carries
eut trainine pregraﬁmes. It co-eperates with MEDRAP,
MED POL, ICSEM,.

TURKEY

The Institute e¢f Marime Science anéd fechnology,

Dekuz Eylyl Unifersity with 3 research craft and a staff
of 71 is eneaged in fundagmental and awalied research,
and pest-eqraduate educatien in marine sciences and
techreleey, includine, inter alia, aguaculture, eceaneeraphy,
fishing techneleqy, pellution, sedimenteleey and effshere
technelogy and eneineerineg, The InStitute of Marine Sciences,
attached te the Middle East Technical University (with
3 r2search craft and a staff of 34),- the Hyérobieleey
Research Centre of EGE University, the Ministry ef
Agriculture, Department ef Fisheries, and departments of
the University of Ankara are alse cirryine eut research
in aquaculture, pellutiem, <firhery technelewy etc,

Turkey is alse taking part in the EUREKA preeramme

and is ceeperating with the University ef Hambure, P.R,

Germany, the wWeeds Hole Oceaesraphic Institute, USA,




the Netherlands Institute of Sea Research, UNEP, PAO
and 10C.

YUGOSLAVIA

The Institute ef Oceanoersphy ané Fisheries, °
Selit (2 research vessels and a staff ef 73), the
‘Bielesical Institute, Dubrevrik (2 research craft and a
staff of 42), the Centre of Marine Research, Revinj (2
rescarch craft and a staff of 59), and the Marine Resegrch
andé Trainine Centre, Piran (2 research craft and 17 staff)
carry eut research in mest areas of eceamoerashic,
fisheries and eceloeical scienc=s including aguaculture,
pollution, melecular bmielesy etc, 1In addition the Rudjer
Boskevie Institute, Z¢3reb (®6 personnel) and the Institute
Jozef St~fan, Ljubljana (40C persens) carry en research
in materials science;bie-technsloey etc. There are
co-ceerative arraneements ef the Rué jer Baskevic Institute
with several institutiems in Italy, Peland and Czechoslevskia
and with aeenciers participatine in the qoverhmental
proarammes b2twesn yygoslavia and USA and the FR of
Germany., Co-operation is alse there with UNEP, PAO and

10C.




Annex A

List of persuns an2 instituiiens with
whum discussisns tesk place.

Alsxanosris

Capt. Assad, Seputy Directer General, Arsb Maritime
Transgort Agency.

Or. Resfat Sarkis, Arab Maritime Agency.
Cr. M.A. Fawzi, Marine Pallutien Expert.
Or. S.H. £1-Sayecd, Maritim= Researck & Consultatian Centre(M

fdm, Ene.(?td) Abg El-Kscer Gsdall:, Head of Techaical
Res=zrch, MICC.

Tne. Mshamed ©. Noserredin, MICC,

rruf, M, Cl-laey, Hegd, Cepactrent ¢ Envirsnmencs
Studies, Univareity of Alexsndria.

Cspt. M. -agi“ Sherif, Arst Petrsleum FPip=lines Ces.
Mr. Mehsmmad Y., E£l-Shazly, Jperatiens Servicss,

Manzger, Arab Peirsle=u~m Pizelines Cs.
Fihens

3r. Alexandrss V. 3susclengag, Directer Natisnal Centre
for M;rine Resszrch.

Or. Alde Manue, -~ UNEP

Copt. Oimitris C, Mitsacus, Hellemic farire Envirsnment
i'Testectisn Agency,

Pr. F=3ja Stsrcevic, Csunsollar Ministr, ef Fareicn Affairs.

Mr., Mirsslov 9pas¢j~vic, Chi=f af Sectisn far Scientific
inz Technical Ce-ep=ratien with Cevelsping Cecnirie
nnd Iniernatisnal Organisatiens. A

7raf. “"sru: Sahtes,Chief L#os! Acviser, Ministry of Fereian
Affairs.,

Or. I1lija Jdanksvic, Assistant President, Federsl Committee
far Science and Technelsoy.




Caire

Or. Zlmgbamadi E£id, Chsirman Savireamentz! Affaiics Agency,
Csuncil ef Ministers,

Fraf. Mchd. veasse, University ef Caira.
Praf. &bsu-rl-rateuh, Deputy Pre=eii=nt, Acicemy ef Scisntific

Reqearch an? Technalcgy (farmer Kezd, Instituts of
tce=ansgrsphy)

Dr. Sami £, Salim, CTane_ltant ta Csbin=t o7 Ministers,

Ljubljans

Pr. Mitja Skérget, Sales Manazger, Iskra Delta

Pr. Andrej Sutelj, Senisr Feeeorch ZIngineser, Kining Institute.
Or. Skrk Mirjum, Asst, Fri3’. o Lzuw, iniversity ef Ljubljsns.

Or. Ziga Vadusek, Sxecutive Directer, Internztienal Centre fer
Yublic Enterpriaees,

Or. Zaste Macus, S=2niar AZvi=er, Ini=rnstisnsl Centre fer
Putlic Enterprises,

Madrid

Or. Vicente Lerrsga, Secretcry Genarasl of th= Coummiaesien
fer Sci=nce and Technelsgy.

Or. Saime Terrojsz, Managing Cirecuiar,SEBNEAAAR

Or. Raman “cbles Zarzezs, Navil Engineerg SINERMAR.

m-lts
Pr. ren=ch Adamji,Frime Minister
Fraof. Salvine Busuttdl, Directasr Ceneral, Feunzation for

daterpatiancl Studies,
Mr, k. Sciclunz, Frime Minisiec's Office.
Pr. dAnteine Riels, Prine fMinie ter's I fice.
Mr. Savieur G. Zrincat, Chairman Halt;/ Ship 7uilcing Ca.Ltd.

Mr. Scinca, Preductisn Manacer, Melen Cry Cecks.

Mr, Mifeuc, Head, Tm.tt. 8 Mschnicsl Inginesring,Malt: ULniverasity.
Father Peter Inglett, Recter Malta University.

e Ivan Fssdni, Ministry ef Fersicn Affsirs.
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New Yerk \ ) ..

Mr. Satya N. Nsndan, Under Secretary, G=n=rsl snz Sp=cial
Rearesentative of the Secretary G=n=ral, U.N.

fr. Pisrre L=vy, Ceputy te the Special R=presentative sf the
Secretzry Gen=ril, U,

. Paris

Mz, Marie Ruwe, S=cratary, Inter-geverncs=ntal Ocsanagraphic
Camrissien.

PMr. Mickel Couthi=r, IFRIMER

Mr. Franceis Mad=lam, Chi>{ Envirwnmentsl Services,IFREﬂER
Pr. F.J. Hatt, Chief Fishery Ressurcse, IFREMER

Mr, Franci= Muyrat, Directer Sicem (Deszlinstisn firm).

Reme_

Mr. H. Francis Hencderssn, Chief Ajuzculture, FAO.

Mr. Mirke Netari, Fereien Relatisns Deptt., ENI.

Miws. Giergis Franchette Parce, Ministry ef Fazsign wifairs.

Vienna

Or. Venkatarsman, URICO
Mr. Anteny Sremley, LHICO
Mr, Nickelay Pepsv, UNIDC

Zacreb

Jr. S=rgije “<veder, Oirecter Institute Pudier Sesksvic.

Dr. Velimir Prsvcdic, Centr= far Marine research, Rudjsr Besxe-
vic Institute. '

rref. Pavlevich, Fudjer 2os«evic Institute.

Or. Pudislav Vukas, Faculty ef Lau.

Mr. Stjepan Lisjax, Vice-Fresiclent of tke Manseing Bezre,
Industrijs Wsft= (INA),



