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l. 

PROGR:J-1!1E OF LOHG-TERH HTTERlifi.TIOW.L CO-OPERLTIVE J.CTIOH
TO STtTDY l'LRilIB POLLUTIOIT :rn THE I•lEDITETIR'cNEi:..H 

General obje�tivo 

With a ·view to pronotmg better lmowlodgo of the re;percussions of pollution 
c1n the living resources and. tho quality of tho narinc environment in the 
Heditcrranean, ICSEI1 has developed a research progranne whose obj ectivc, for the 
next 10 years, is to clcfino ancl dotorr:1ino the mcchanisns for the transfer cf the 
oost significe.nt pollutants. 

Account will be tal�en of pollutant exchanges and flows between the at□osphcre 
and thG sea, within the sea i tsolf, and bctwGen sodincnt and the sea, in ord.2-r to 
evaluate the long-tern �ecline in the quality of the Mediterranean. 

2. Introduction

This prog.ra□ne is international. It is based on a nultidisciplinary approach
to the various phononena affect mg pollutant transfer i..l'l tho Medi terrancan. 

The fields involved will bo oceanology and uetcorology. 

The oethods by which the chosen paranetcrs are to be evaluated are principally 
those of biologT, chcraistry, physics, scdiuentology and volcanology. 

;-,_ nul tidiscipli_>1ary approach to the processing of the data obtained will pernit 
the building of realistic TJ'.)dcls of the novcncnts and evolution in open water of 
the pollutants concerned. 

3. Measurement strategy

The Group of Experts recocmcncls a few geographical areas for research, :r:-athsr
than sone diffuse network of r.ioasurmg points covering the entire Med.i terranean. 

These research areas a:ro representative of the circulation of '\·rater boc.ics i..'1 
the Hedi terranean basins. They correspond ei thc:r to p3:rna>1ont situations or to 
clear seasonal patterns whcsc stu'ly will, it is hoped, l"'acl to the mc:re procis;: 

t" evaluation of all the :potc::-itial flows thrry.igh tho bc-unclarics cf a box r,10dol :-:f :to 
type show· in &'1-l'lGX .:, • 

The zones proposed ani thG spcciiic crit0ria ,j.ich f;SVe:rnca their seloctic� 
arc shovm in ax1113x B. ThTce of the zones arc in tho wsstcrn basin, fot:.r in tt.0 
eastern basin, a.'1.d one lies �ctwecn the: ,Ari2.tic e.:.".!i Ionia:.ri Soas. 

The Group recogniz..;s tr,at, 1.d-:.il.:; zonc:s or_::: t0 f::::ur a:ro already well d.c::-u.:::!e:-.:::. 
as regards occanolcgy �c:i. ;:e:tcorclogy, that is not tho case with the ot:hGr zo:-:cs. 
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1JJ1 ... G:r.oup r,rop::,scs t�12..t 
I 

for tl•i.... c2.k,.1 of cffi..;idicy, efforts shoulc1 .ini tirtlly 
l''--' concunt:ratod on th-� first f0U:i' zcnos and that th0 rcse:a:rch to be undertaken 
--..m.1-:.r the: prograr.mo in zones five to eight should be r"i.,.,t0n.1Inct"l ovor tho couing 
y--:.r.-r", o:!'1 tho 11::i.RiR nf tho oxyioricncc so ar-C]_uired. 'l111c Grou:9 hopes that as. uany 
cc,untrics a.s poss ... olo will pfl-r�:i_cip�te i.."1 tho joint canpaigns il:liring thc .. .init.ial 
phaso. 

The rcscm:rch a:reas ,,ill cc.nt2-i�: t,:o kinds of rGsearch st2.tions: 

11Hc2.vy cq_uip:21c:mt" stations, .f\ir r.1-�2.s-nror.wnt of tho ·r.1axi1:1uD:-'nanbcr of 
p2.:canc,tcrs, re5-ula.rly visi toc:1 l)y sci .. .mtists fro□ th-J pai·ticipating 
corn1t.rie s; ...... -- ·- --·-·· .. . _ 

"Light equiFi:lcnt" stations for ta...ting only such sru:iplos nn<;l roadings 
-as the: ne8.ns· on boa.rel porui t; • t11G·sc· will be uannec:1 chfr�¢ caupai¢1i�_

-in
tho vicinity.

The hunl:lcr, location and clo.ssification of the· i'cscarch stc:.tion?-a�1-�:·-the
para,.,eters to be I:te:asurod a2..y be ai:wnuccl in the light of cxporicmco. 

4. Pa.r2.Detcrs to be uoasurcd

:. t tho hoav-y- oquipncn t stations sa;:1pling depths Hill bo . de,tcr.;;i.j_n_E:-G.4y-the
cont5-"'1UOU.S p:r,;if.ile;s :p:r·oviclcd by CTI) :re;cordcrs in orr10r to optiniic the nur.1ber of 
ueas,;,.r6ncn is. 

In the 9asc of th� light stations, should CTD rocordors not bo Gvailablc,
sanpling depths ·win. be i:,rc'--solcctG�l on tho basis of lmow�mlg2 of the hyd:rology 
of tt.G region. 

4. l. ;_ tnos-pherc

Pbysics: Wind speed. and direction, pressure, dry and wot bulp t
_
cn,Peraturos,

tcnpGratu::::-e i;radic _t, ·and duration of s1..ms!-iinc; • ··•-··-• - • • •• 

'::r"..::u:..str:y: ..':leavy r..1otals, radio-1lcmcnts, hydrocarbons, organochlorin(! 
cor.:r,-::·.:r.r::.s, ::xider..ts, s'.ilphur conpounds, ::iatcrial of v-clc2.r1ic origin present in 
the c.i::::- a:..·:/or iE .particles fil ter3d f:eon largo volu�.,.JS of aiT. 

ir:-;c-rf2.c.::.; 

�·i:sr.1istiy� C:,::·i1=-•csiticn -:if a....:r'>scls 
c,r6c.: c:il _ l'in-3 :::c::pc-:Jn' s, rac: ir) c,l :::.,cr_ ts, 

lli,d of tl-,2 s1;.rfa.c J fil:-::·: hydrocarbons,
11�2-vy nctds a.rte'. chl()r•:,p1:yll; 

• 

?r_� P-s�•-;s: Ste-.�d.r .. r•::. l.!�Etstrr·oo�i---:s "Jl �
c 2.n-:_ 02, �::.. .. "'fo� .. 2-�Jly e,C,tai.J;1cd i_ri a 

:.·cr;.-t�.-..A.": ';J_::.- :.r-:;fi::..-...: by :!:::: CrD s�ys-:.:· .. ; 
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Turbidity measured by an optical I!iethod, Fluorescence. 
Total weight of suspended particles, granulometry. 

Chemistry: Hydrocarbons, organochlorine compounds, nitrogen� -phosphates, 
silicates, heavy metals, ra.dioelements ( thoriuo, caesium, etc.), calcium, aluminium, 
particulate and dissolved carbon, naterial of volcanic origin. , --· 

Biology: Sampling should preferably be guided by the physical and chemical 
paraneters. Measurements should cover the various aspects of' tbe biomass. 

Phytoplankton: Biomass (primary production, chlorophyll) and phaeopignents, 
specific diversity. 

Zooplankton: Biomass and specific diversity. Examination for heavy metals 
and organochlorine compounds. 

Micronecton: Biomass and composition of populations. E:x;;unination for metals 
and organochlorine compounds. 

Necton: Measurement of pollutants in flesh and stomach - contents. 

4.4 Water sediment interface 

Physics: Gradient of water velocity above the bottom. Turbidi t;y- above tbe 
bottom, by an optical method. 

Chemistry: Proportions of hydrocarbons, heavy metals, organochlori:ne 
comr;o1_.mds, radioeler:;ents (radon 222), material of volcanic origin. 

Biology: Necto-bentli.os and benthos. Determination of species, proportions of 
hydrocarbons., organ:, chlorine compounds, heavy metals. Analysis of is-tomach contents. 

• 

. 

Sedimeh�olqgy: 
su:;,,erjacent .tat'er-. 

\ -

Granulometry of the sediment 2nd of the particles in the 
Heavy minerals. 

5. 

Rheology of the surface layer and iron exchar.:.ge capacity. 

Storage artd processir.g of results 

All the data will be transmitted to ICSE!'1, wtich will give the research restllts 
the widest rossible dissemination subject to the :r:rotection of co1yright. 

ICSE}I wi:11 atter:.pt to facilitate the J:repara'tion of the data for co!!lputer 
processing. 

Participants will attempt to cont:!"ibute to th1= elaboration of n:odels describing 
the transfer of the �ain pollutants and the evolution of the quality of the 
Mediterranean. 

Use of the results obtained through the progr2,rrmes co-ordinated by UKEP wou::.d. 
improve this :process. 
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OCEANOGRAPHIC CAMPAIGNS 

PLANNED FOR 1981 AS THE INITIAL PHASE OF THE PROGRAMME OF 
LONG-TERM INTERNATIONAL CO-OPERATIVE ACTION TO STUDY MARINE 

POLLUTION IN THE MEDITERRA.NEAN. 

In 1981, two campaigns will be conducted under the auspices of ICSEM as the 
initial phase of the programme adopted by the ICSET'-: Bureau at its meeting at 
Cagliari in October 1980. These campaigns will take :;_:Jlace in the western basin 
of the Mediterranean as follows: 

• In April-May, for 25 days, on the French oceanographic vessel "Suroit 11
, 

mainly in the Algero-Provengal Basin;

I� September-Octo½er, for one month, on the Spanish oceanographic vessel
11 Jose Cornide de Saavedra", mainly in the Alboran Sea.. 

The various forrr:s of collaboration between the institutions, laboratories and 
research workers of the countries bordering the region to be surveyed, both to the 
north (France, Italy, Monaco, Spain) and to the south (Algeria, Morocco, Tunisia) 
have been studied at a rreeting of experts. 

The work stations have been chosen in the light of the recommendations of the 
experts who drew up the Programme of l.ong-term International Co.:::Operative Action 
to Study Marine Pollution in the Mediterranean. Visits will be made, in some 
instances during both campaigns, to all or some of the heavy equipment stations (1) 
and light equipment <itations (1), of which the co-ordinates are given below. 

At the 27th plenary rongress of ICSEM held at Cagliari, the Mediterranean States 
were -urged to eri...gage: in the broadest possible scientific co-operation durirlg these 
two campaigns . 
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ICSEH -. Prop.:tnHe of Long-Term. Co-cpera "cive P.ction 

Initial _p}1as� 1981 

___ PLANlIBD .Slu1PLIUG �TATION"S 

L = Heavy eg_uipment station 

1 � Light eg_uipnent station 

Zone 1 

Zone 2 

Zon_u 

lB 

1 C 

1 E 

2 A 

-··_-? )3.

- 2 C

2 D

2 F 

2 G 

2 II 

2 I 

3 A 

� 
./ 

-;:, j.J 

.,. 
C

3 D 

3 �...,

,: .,, F 

3 G 

' I 

36:)00 N

36°10 ff

36°30 lT

36°10 .N

35°40 N

42°00 H

42"30 H 

43°05 n

43"00 H 

43�20 N 

42"50 1T 

�-3 ° 30 n

42 ° 40 N 

40° 00 n

33"30 lT

37"50 N

3T20 n

39"'40 •·T 
11 

36�30 1T

30�00 "·T 
J., 

38 - �-0 'T 

1, 

5
°

55 1-/ 

·4'°30 U

1°00 w

0,:,30 W

4°30 w

4"45 E 

Ll 
O 45 E

8"00 E 

9° 40 E 

9 <•40 E 

9"50 E 

9''30 E 

s c 20 :C 

6�30 E 

9 ° 00 E

11�20 I; 

T'f:.C E 

12-�oo E

12 ""20 E 

15"35 E 

15-25 E

L 

·1

1

·1

1

L 

L 

·L·,_·

l 

1 

l 

1 

l 

L 

L 

L 

1 

:!.. 

1 

1 

l
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IGSEI1: . Pro,'"Tamme of Lon.2:-Term Co---operati ve Action 

ANNEX B 

Criteria specific to the proposed research zones 

Zone 1: Gibraltar-Alboran 

Assessment of all water .flows between the Atlantic and the 1'1editerranean. 

Zone 2: Li,mirian Sea-Provence 

Well documented zone of cyclonic circulation and productivity. Zone of 
formation of deep waters and of significant coastal inflows. 

Zone 3: Strait of Sicily-Tyrrhenian Sea 

Border zone between the eastern and western basins. Limits of the 
Tyrrhenian Sea. 

Zone 4: Strait of Otranto-Ionian Sea 

Water flows between the Adriatic and Ionian Seas. Northern branch of the 
cyclonic circulation in the eastern basin. 

Zone 5: Crete-Libya 

Passage between the Aegean Sea and the eastern basin. 

Zone 6: 

Zone of formation of intermediate waters. Northern branch of the cyclonic 
circulation of the Levantine basin. 

Zone 7: Levant 

Honogenous hydrologic system. Contribution to the formation of Levantine 
waters. 

Zone 8: Black Sea-::.:edi terranean Sea 

Exchange zone between these two Seas . 
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