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Avant-Propos 

Les 9, 10, 11 et 13 octobre 1980, s.e sont tenues a Cagliari, en Sardaigne (ltalie), des Journees 
d'Etudes consacrees a la lutte contre les pollutions marines en Mediterranee. 

Comme a Antalya en 1978, ces Journees furent organisees conjointement par la Commission 
Internationale pour l'Exploration Scientifique de la mer Mediterranee et le Programme des Nations Unies 
pour !'Environnement, dans le cadre du XXVII• Congres-Assemblee Pleniere de la C.l.E.S.M., et placees 
sous la co-presidence de Monsieur J. ROS, President du Comite de Lutte contre les Pollutions marines de 
la C.l.E.S.M., et de Monsieur S. KECKES, Directeur du Centre d' Activite du Programme pour les mers 
regionales du Programme des Nations Unies pour !'Environnement. 

Elles se proposaient ainsi, de reunir le plus grand nombre de specialistes scientifiques de la pollu­
tion marine de la Mediterranee, notamment ceux travaillant dans le cadre du Programme de recherche et 
de surveillance continue en matiere de pollution dans la Mediterranee (MED-POL). 

C'est dire que le champ de recherches couvert fut extremement vaste, et aborde sous tous ses 
aspects, avec une attention speciale pour les problemes de surveillance a long terme du milieu marin. En 
etaient cependant exclues les questions d'ordre juridique et celles relatives aux technologies de traitement 
et d'evacuation des eaux usees. 

Ces Journees ont connu un succes incontestable, car deux cents chercheurs environ en ont suivi les 
travaux. Nous nous en rejouissons. 

Pour assurer le bon deroulement des Journees, et le niveau scientifique des travaux, la C.l.E.S.M. 
et le P .N. U .E. ont con�u : 

A. Un programme detaille en 6 points avec la nomination d'un rapporteur pour chaque rubrique.

1. Problemes methodologiques d'echantillonnage, d'analyse, d'intercalibration et d'interpreta-
tion des donnees. (Rapporteur : M. R. FUKAI).

IL Niveaux actuels des polluants en Mediterranee. (Rapporteur : M. M. BERNHARD). 

lll. Effet des polluants en Mediterranee. (Rapporteur : M. Y. HALIM).

IV. Transport des polluants dans le cadre des processus physiques mediterraneens. (Rapporteur :
M.A. CRUZADO).

V. Biogeocycle des polluants en mer Mediterranee. (Rapporteur : M. R. CHESSELET).

Vl. Table ronde sur les principaux problemes de pollution de la Mediterranee. (Rapporteur : M. 
S. KECKES).

B. Un « Comite Consultatif » forme par les rapporteurs a ete designe, auquel ont ete soumis les
resumes, puis les textes complets des communications. 

Ce Comite s'est reuni, avec les co-presidents, afin d'examiner les communications, de les classer, 
de retenir celles qui seraient presentees par l'un des auteurs et de preciser celles qui, regroupees sur un 
meme sujet, feraient l'objet d'une presentation par l'un des rapporteurs. 

C. Le P .N. U.E. a ensuite etabli, en fonction des recommandations du Comite Consultatif, des
« pre-prints » qui ont ete distribues lors de la reunion. 

vei Journees Etud. Pollutions, pp. 15-16, Cagliari, C.I.E.S.M. {1980). 
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Durant Jes quatre Journees, 35 communications ont ete presentees par l'un des auteurs et 107com­
munications ont ete presentees par l'un des rapporteurs. 

Le nombrc de communications acceptees correspondant a chacune des rubriques a ete le suivant : 

I. 5. communications presentees par les auteurs et
10 presentees par le Moderateur de la seance.

II. 11 communications presentees par les Auteurs et
54 presentees par le Moderateur de la seance.

III. 9 communications presentees par Jes Auteurs et
32 presentees par le Moderateur de la seance.

IV. 3 communications presentees par les Auteurs et
8 presentees par le Moderateur de la seance.

V. 7 communications presentees par !es Auteurs et
3 presentees par le Moderateur de la seance.

Nous tenons a remercier en premier lieu, le President de la C.I.E.S.M., Son Secretaire General, le 
P .N.U.E. et son Centre d' Activite du Programme pour les mers regionales, le Gouvernement ltalien et les 
Autorites sardes, ainsi que le Consiglio nazionale delle Ricerche. 

Nos remerciements vont egalement aux participants et aux auteurs de communications, sans 
oublier nos collaborateurs Monsieur E Saverio CIVILI et Madame Ginette IV ALDI. 

Nous soulignerons que l'etroite cooperation qui s'est instauree entre les deux organisations inter­
nationales a permis d'organiser une des plus importantes manifestations qui se soit tenue en Mediterranee 
sur ce theme dont il faut bien considerer qu'il est aujourd'hui des plus preoccupants pour l'avenir de ce 
bassin et de son littoral. 

Nous esperons que cette cooperation sera renforcee et elargie dans un futur immediat par les tra­
vaux en haute mer qui ont fait l'objet de la part de la C.I.E.S.M. de la preparation d'un « Programme 
pour une action cooperative Internationale a long terme pour l'etude des pollutions en haute mer en 
Mediterranee ». 

J. ROS

President du Comite 
« Lutte contre /es pollutions marines » 

(C.I.E.S.M.) 

S. KECKES

Directeur du Centre 
d'Activite du Programme 
pour /es mers regionales 

(P.N,U.E.) 
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Foreword 

The ICSEM/UNEP joint Workshop on Pollution of the Mediterranean was held at Cagliari, Sar­
dinia (Italy) on 9, 10, 11 and 13 October 1980. 

As at Antalya in 1978, the Workshop was organized jointly by the International Commission for 
the Scientific Exploration of the Mediterranean Sea and the United Nations Environment Programme, 
on the occasion of the XXVIIth Congress-Plenary Assembly of ICSEM under the joint chairmanship of 
Mr. J. ROS, Chairman of the ICSEM Committee « Combating marine Pollution » and Mr. S.

KECKES, Director of the UNEP Regional Seas Programme Activity Centre. 

The purpose of the Workshop was to bring together as many scientific specialists on Mediterra­
nean Marine Pollution as possible, in particular those working for the Mediterranean Pollution Monito­
ring and Research Programme (MED-POL). 

Thus research field covered was vast, and it was approached from all angles with special attention 
being given to the problems of long-term monitoring of the marine environment, but legal questions and 
the technologies of waste-water treatment and disposal were excluded. 

The Workshop was an undoubted and gratifying success, with about 200 research workers taking 
part. 

To ensure the smooth running of the Workshop and a high scientific research level, ICSEM and 
- UNEP had prepared

A. A detailed programme under six headings, a rapporteur being appointed for each :

I. Methodological problems of sampling, analysis, and data intercalibration and interpretation.
(Rapporteur : Mr. R. FUKAI).

II. Current pollutant levels in the Mediterranean. (Rapporteur : Mr. M. BERNHARD).

III. Effect of pollutants in the Mediterranean. (Rapporteur : Mr. Y. HALIM).

IV. Movement of pollutants by physical processes in the Mediterranean. (Rapporteur : Mr. A.
CRUZADO).

V. Biogeocycle of pollutants in the Mediterranean Sea. (Rapporteur : Mr. R. CHESSELET).

VI. Round Table on the principal pollution problem of the Mediterranean. (Rapporteur : Mr. S.
KECKES).

B. An Advisory Committee of the rapporteurs was formed and first the summaries, then the full
texts of the communications, were submitted to it. 

This committee met together with the Co-Chairmen, to examine the communications, classify 
them, select those which would be introduced by one of the authors, and determine which papers, grou­
ped by subject, would be read by one of the Rapporteurs. 

C. UNEP then prepared, in accordance with the recommendations of the Advisory Committee,
« Pre-prints » which were distributed at the Meeting. 

During the four Workshop days, 35 communications were introduced by Authors and 107 by a 
Rapporteur. 

V"' Journees Etud. Pollutions, pp. 17-18, Cagliari, C.l.E.S.M. (1980). 
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The number of communications received under each of the headings was as follows : 

I. 5 communications introduced by Authors and 10 introduced by the Moderator of the
Meeting.

II. 11 communications introduced by Authors and 54 by the Moderator of the Meeting.

Ill. 9 Communications introduced by authors and 32 by the Moderator of the Meeting. 

IV. 3 communications introduced by Authors and 8 by the Moderator of the Meeting.

V. 7 communications introduced by Authors and 3 by the Moderator of the Meeting.

Thanks are due, first to the Chairman of ICSEM and its Secretary General, UNEP and its Regio­
nal Seas Programme Activities Centre, the Italian Government and Sardinian Author ities, and the Natio­
nal Research Council. Thanks are also due to the Participants and the Authors of communications, and 
to Mr. F. Saverio CIVIL! and Mrs. Ginette IV ALDI.

The close co-operation developed between the two International Organizations made it possible 
to organize one of the most important meetings held in the Mediterranean region on this topic, which 
must be regarded today as a matter of the most serious concern for the future of the Mediterranean and 
its coastline. 

It is hoped that this co-operation will be reinforced and extended in the near future by the work on 
the high seas which is the subject of a « Programme for long-term international action on the study of 
pollution in the open Mediterranean » planned by ICSEM. 

J. ROS

Chairman of the Committee 
« Combating marine Pollution » 

(I.C.S.E.M.) 

S. KECKES

Director of the Regional Seas 
Programme Activity Centre 

(U.N.E.P.) 



Le role de la C.I.E.S.M. dans la 
sauvegarde de la Mediterranee 

par 

Jacques-Yves COUSTEAU 

Secretaire General de la C.I.E.S.M. 

Des 1922, dans un rapport a la Commission, Odon de BUEN declarait : « La belle et tranquille 
anse de Porto-Pi, dans la baie de Palma de Majorque ou se trouve le laboratoire, a ete transformee en un 
grand centre industriel et la proximite d'une fabrique d'engrais a oblige premierement a fermer !'aqua­
rium et a interrompre les travaux scientifiques ». 

L'interet porte par la C.l.E.S.M. aux problemes poses par la pollution marine se manifestait 
ensuite !ors de la<< Scientific Conference of the Disposal of Radioactive wastes >> qui se tint, en 1959, au 
Musee Oceanographique de Monaco, et a laquelle participait Monsieur J. FURNESTIN, alors Secretaire 
General de la C.l.E.S.M. Cet interet ne devait plus se dementir et prendre une forme de plus en plus con­
crete. 

En 1964, la Commission organisait a Monaco le symposium« Pollutions marines par /es microor­
ganismes et [es produits petroliers ». Deux ans plus tard, au Congres de Bucarest, a la demande de plu­
sieurs Comites, le Bureau recommandait aux Gouvernements des pays riverains de la Mediterranee, 
d'abord de prendre des mesures pour ne pas depasser le taux des pollutions existantes, ensuite de lutter en 
vue de les reduire. 

Puis en 1972, c'etait la creation du Comite de Lutte contre les Pollutions marines, les premieres 
Journees d'Etudes : « Problemes poses par /es rejets directs en mer d'effluents pollues », et l'appel a la 
cooperation pour la lutte contre la pollution par les hydrocarbures en Mediterranee. 

Les Hemes Journees d'Etudes sur les pollutions marines : « La Mediterranee et Les problemes de 
lutte contre /es pollutions poses par la production, le transport et la transformation de l'energie et des 
matieres premieres energetiques », qui se deroulerent a Monaco en 1974 eurent pour complement la 
Recommandation pour la ratification des accords de Londres, concernant les decharges de petroliers en 
Mediterranee. 

Les Journees d'Etudes qui se sont deroulees a !'occasion des deux derniers Congres-Assemblees 
Plenieres ont vu la collaboration avec le P .N .U .E. devenir de plus en plus efficace, aussi bien a Split (Pro­
tection du littoral mediterraneen) qu'a Antalya. 

Enfin, deux Recommandations ont ete emises par le Bureau Central de la C.l.E.S.M. en 1976 : 
l'une pour la protection des especes menacees en Mediterranee, l'autre pour la realisation d'accords 
regionaux pour la lutte contre la pollution. 

C'est done la 5e fois depuis 1972 que la C.I.E.S.M. reunit des Journees d'etudes sur les pollutions 
marines en Mediterranee, et a chaque fois leur importance s'accro'it, permettant de mesurer l'etendue des 
efforts poursuivis par les Mediterraneens pour ma"itriser la degradation de leur mer, et tout d'abord en 
evaluer !'importance et Jes modalites. 

V'"" Jourm!es Etud. Pollutions, pp. 19-20, Cagliari, C.I.E.S.M. (1980). 
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La mesure systematique, reguliere des pollutions est necessaire ... II est indispensable qu'elle soit 
faite partout avec des methodes eprouvees donnant des resultats comparables et sur lesquels on puisse 
compter. 

Mais pour connaitre vraiment l'etat de sante reel de la Mediterranee, d'autres elements sont a sur­
veiller. 

La vitalite d'un milieu depend du maintien de la variete des especes qui l'habitent. De leur nom­
bre depend la stabilite et la robustesse de l'ecosysteme, et aussi de l'abondance de la taille des individus de 
chaque espece, et de leur resistance aux contaminations. 

Aujourd'hui le seul facteur de cette vitalite que nous sachions mesurer est la production primaire. 
Par contre, !'utilisation de cette masse de phytoplancton a travers !es chaines alimentaires est tres ma! sui­
vie, et les seuls indices sont donnes par ]'analyse des resultats tres imparfaitement connus de la peche et 
par !'observation directe ou indirecte de quelques biocenoses. 

En ce qui concerne !es pecheries, on constate que deja !'exploitation commerciale a depasse les 
possibilites de production normale de la mer. 

Non seulement les tonnages captures regressent malgre un effort de peche accru, mais les tailles 
diminuent, ces symptomes alarmants etant dus non seulement a une peche excessive, mais surtout a une 
peche mal faite, avec des moyens inutilement destructifs et un respect insuffisant des rythmes saisonniers. 

Certains produits de consommation, coquillages ou poissons, deviennent, en certaines regions 
impropres a la consommation. 

De son cote, !'observation des fonds montre une dramatique reduction de la vitalite, que ce soit 
avec la disparition progressive des prairies de posidonies, ou avec !'apparition et !'extension de veritables 
deserts biologiques au voisinage des zones Jes plus peuplees et Jes plus industrialisees. 

La zone cotiere est ravagee par des comblements pour construire des aerodromes ou des marinas. 

Des cours de riviere sont deplaces et la salinite d'etangs s'en trouve profondement modifiee. La 
pollution thermique change le climat de frayere. Le chalutage permanent, en particulier des petits fonds, 
detruit aussi des frayeres importantes. Les plongeurs et chasseurs sous-marins derangent Jes especes a
l'epoque des pontes. 

En bref, des destructions « mecaniques » viennent ajouter leurs mefaits a ceux des pollutions chi­
miques et organiques. 

L 'opinion publique est deja alertee sur !es mefaits de la pollution, elle ne !'est pas encore suffisam­
ment sur ceux des destructions mecaniques. 

La conference sur la Joi de la mer s'est polarisee sur la propriete et !'exploitation des ressources 
marines, sans tenir assez compte de !'unite du milieu, el sans attacher assez d'importance a sa protection a 
l'echelle mondiale. 

En nous appuyant sur des faits indiscutables etablis par des recherches telles que !es votres, ii nous 
faut maintenant reuvrer pour convaincre les gouvernements de la necessite de !'elaboration et de !'adop­
tion d'une politique mondiale de la mer. 

Dans ce domaine, les pays mediterraneens ont commence a montrer l'exemple, et la C.I.E.S.M. 
poursuivra son action pour Jes aider et les guider dans leurs efforts. 



Chapitre I 

PROBLEMES METHODOLOGIQUES D'ECHANTILLONNAGE, 

D'ANALYSE, D'INTERCALIBRATION ET D'INTERPRETATION 

- DES DONNEES

METHODOLOGICAL PROBLEMS OF SAMPLING, ANALYSIS, 

AND DATA INTERCALIBRATION AND INTERPRETATION 





A review of papers presented at the Methodology Session 

by 

Rinnosuke FUKAI* 

A vast domain of scientific fields has appeared in the papers presented at this session : from mea­
surements of petroleum hydrocarbons, bacteria and viruses to studies of their ecologic and genetic 
effects, as well as techniques of data analysis: Nevertheless, only a small portion of the total variety of 
methodological approaches currently found in marine pollution research has been covered. Clearly, each 
topic presented could have benefited by an independent workshop in order to resolve particular problems 
in detail. What has emerged from this interdisciplinary session is a common strategy for problem-solving 
relevant to the highly complex field of marine pollution research. 

Only brief introductions to the papers included in the present session (more or less arranged accor­
ding to the subjects) are given below. Although it was impossible for all papers to be presented orally due 
to the limited time available full texts were provided and all papers included were open to discussion. 

1. Petroleum hydrocarbon measurements : Due to the complex chemical nature of petroleum, the
problems involved in measurements of petroleum hydrocarbons are far from resolved. Two papers have 
been submitted on this subject, one by BALKAS et al. (Turkey) and the other by A WAD (Egypt). While 
the former paper tackled the identification of sources of oil pollution by analysing tar balls and crude oil 
through various techniques such as UV and IR spectroscopy, GC mass spectrometry, etc. : the latter 
paper compared various extraction procedures, proposing a specific procedure. To date, no intercalibra­
tion exercise has been undertaken by the MED I project, due to the complexity involved in the measure­
ments. Thus, the comparability of results obtained by different laboratories for petroleum hydrocarbons 
in the Mediterranean region cannot be ensured. During the discussions it was strongly suggested that an 
analytical quality control scheme for measurements of petroleum hydrocarbons be· established, in order 
to renden the results of long-term monitoring of petroleum hydrocarbons in the Mediterranean Sea com­
parable. 

2. Chlorinated hydrocarbons : Compared with petroleum hydrocarbons, the situation for chlori­
nated hydrocarbon measurements is better, although, the results of the intercalibration exercises underta­
ken within the framework of MED III indicate that the analytical problems involved in these measure­
ments have not yet been completely resolved. One paper by SMODLAKA et al. (Yugoslavia) discussed 
this subject. The paper compared two procedures for extracting chlorinated hydrocarbons from biologi­
cal material, suggesting a wider use of the simpler procedure. Further studies on the procedures for other 
environmental contexts, such as seawater, sediments, etc., should be encouraged. 

3. Measurements of surface film properties. Although there is no question about the importance
of surface film, caused by surface active substances like detergents, oil, etc., on the environmental pro­
cesses taking place at or through the air-sea interface, measuring physico-chemical properties of surface 
film has not been popular to date. Two papers dealing with this subject, by LOG LIO et al. (Italy) and by 
PRAVDIC & DRAGCEVIC (Yugoslavia) were submitted. The former described in detail the technique 
used, discussing the results obtained in the Ligurian Sea ; while the latter attempted to correlate data on 
surface properties with those obtained by the UV fluorescence measurements. Both papers indicate the 
usefulness of information on surface properties as an environmental parameter. It is suggested that such 
measurements be adopted in the framework of long-term monitoring of the Mediterranean Sea. 

• Moderateur de la session l.

yes Journ�es Etud. Pollutions, pp. 23-24, Cagliari, C.I.E.S.M. (1980).
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4. Heavy metal measurements : Although several methodological problems are as yet unsolved
for heavy metal measurements in marine environmental samples, only one paper, that of BARGHI­
GIANI et al. (Italy) was submitted on this topic. The paper described very sensitive methods for mercury 
measurements by atomic fluorescence spectrometry. The results obtained show that this method (applied 
to seawater samples taken from the Tuscany coast) is able to differentiate low levels of different chemical 
forms of mercury in seawater. Since the procedures for Lhe collection of seawater samples are critical, 
further studies are still needed. 

5. Microbiological measurements : there were four papers dealing wilh Lhis subject. The first, by
UGOLINI et al. (Italy), proposed a remote operated sampling apparatus for collecting seawater as test 
material for biological and microbiological testing. This apparatus seems to be very convenient for con­
trolling coastal water pollution in recreation areas. The second and third papers, submitted by MUJE­
RIEGO et al. (Spain) and JEKOV & CHAD LI (Tunisia), described the method used and results obtained 
in coliform measurements (along the Spanish and Tunisian coasts) in the framework of the MED VII pro­
ject. Extensive efforts on intercalibration have been made for these measurements in the course of the 
execution of the project and the reference methods for certain environmental contexts have been propo­
sed on the basis of the experience gained. Here is an excellent example of the beneficial aspects of a joint 
programme. The fourth paper, submitted by NESTOR (Romania), described a method for measuring 
virus in seawater. The impact of the occurrence of virus in the marine environment on human health is 
important in coastal areas and methodological studies for viral measurements should be encouraged in 
the future. 

6. Measurements of biological effects : Monitoring of pollutants in the environment on the basis
of biological parameters is still in a preliminary stage. Nevertheless, this field of research is very impor­
tant, since biological effects caused by pollutants represent direct links between the occurrence of chemi­
cal substances in the environment and the impact on the well-being of organisms. Two papers concerning 
this subject were submitted. The first paper by NEVO et al. (Israel) presented studies on the genetic 
effects of mercury on shrimp, detected by electrophoretic techniques. The results suggest that a monito­
ring of pollutants based on changes in the population genetic structure is practically feasible. The second 
paper by GIACCONE et al. (Italy) discussed the ecological effects of pollutants originating from coastal 
industrial activities on an in situ population of Posidonia. Various chemical, biological and hydrographi­
cal data were tested for correlation with the occurrence of vegelal populations in Porto Torres in Sardi­
nia. Although further studies are needed to establish common methodologies in biological monitoring of 
marine pollution, there is no doubt that the general direction of marine pollution studies is heading 
towards the biological effects of the occurrence of pollutants. 

7. Data analysis : The dexterity of computerized data processing is impressive. Since environmen­
tal monitoring leads to the aecumulation of voluminous data, the metbods selected for data analysis are 
important. This problem have been tackled by four papers. The first, presented by RINGOT (France) 
described computerized data analysis of trace metals in sediments in the Rhone estuary ; the second and 
third papers by DE BOVEE & LA.BAT (France) and CORRE et al (France) applied specific computer 
procedures for analysing correlations between various chemical, biological and hydrographical parame­
ters measured at stations located near Banyuls-sur-Mer and at several stations along the French coast, res­
pectively ; the fourth paper by CALMET & BLANC (France) gave an example of analysis of data obtai­
ned on the perturbed ecosystems by releases of domestic and industrial wastes into the sea areas close to 
Marseille. The approaches described in these papers supply powerful tools for environmental data analy­
sis. Similar approaches will be increasingly applied in future studies. 

During the discussions on the variety of papers concerning different methodologies employed in 
Pollution studies in the marine environment, it became clear that the major problem is reliability of mea­
sured data. 

The comparability of results of different laboratories is one of the key factors which govern the 
success of the overall programme. Although analytical quality control schemes, already exist for some 
MED POL programmes, the lack of such a scheme in other programmes renders the joint efforts less 
meaningful. The establishment of analytical quality control systems for all joint programmes should be 
strongly encouraged. 




