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1/

Basic Criteria for the Development of Research Activities ~

Background

The Long-Term Programme for Pollution Monitoring and Research (MED POL
- PHASE II) of the Mediterranean Action Plan (MAP), which was endorsed at
the Second Meeting of the Contracting Parties to the Convention for the
Protection of the Mediterranean Sea Against Pollution and its related
protocols, Cannes, 2-7 March 1981 (UNEP/IG.23/11), defines the research
and study topics whose development is required for the successful
achievement of the Programme (see Annex I).

These activities will be carried out by Mediterranean research centres
and organizations primarily on a direect contractual basis or as a
contribution from centres and organizations offered by the Contracting
Parties to the Convention for the Protection of the Mediterranean Sea
Against Pollution and its related protoccls (see Annex I).

In addition, the long-term monitoring of the transport of pollutants
to the Mediterranean Sea through the atmosphere (see Annex 1) requires
research on the strategy and the methods to be followsd before its
implementation.

Framework of the research activities

The MAP Co-ordinating Unit (MED UNIT), in close collaboration with the
Co-operating Agencies (WHO, FAQ, IAEA, IOC, WMO and UNESCO), has defined
the research activities to be developed and will be responsible for their
overall co-ordipation.

The Co-operating Agencies, in. consultation with the MED UNIT, will be
responsible for the day-to-day co-ordination of the relevant activities.

The Research Centres participating in the research act%yities will be
those designated by the National Ceo-ordinators for MED POL = as
collaborating MED POL institutions, whether they participate ar not in the

monitoring components.

The Working Group for Scientific and Technical Co-operation (WGSTC) at
its first meeting (UNEP/WG.62/7) reviewed the introductory part of
this document which was accordingly amended. The text describing
activities A through L. was prepared by the Co-ordinating Unit for the
Mediterranean Action Plan (MED UNIT) in close collaboration with the
Co-operating Agencies (FAQ, WHO, IOC, Unesco, WMO and IAEA).

2/ A list of the National Co-ordinators is attached as Annex II to this
document
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The research proposals whether they réspcnd to this request or are
offered as contributions should be submitted to the MED UNIT through the
National Co-ordinators for MED POL. They will have to follow the format
outlined in Appendix I.

With regard to the selection of the proposals relevant to the research
and study topics of the long-term Mediterranean Monitoring and Research
Programme (MED POL - PHASE II), the WGSTC recommended the adoption of a
two-fald approach catering for two kinds of activity.

1. Proposals falling within the context of activities B, C and E below
will have to be referred for approval to the Working Group for
Scientific and Technical Co-operation at its next meeting.

2. Proposals falling within the context of the other activities may -
be approved by the MED UNIT for a transitional period of one year.

Proposals relevant to activities of category 2 should reach the MED
UNIT at the latest by 15 January 1982. Proposals relevant to activities of
category 1 should reach the MED UNIT not later than 30 June 1982,

The WGSTC recommended that the costs of the work undertaken for each
study should be borne for the main part by the participating institutions.

Assistance will, however, be treated as a priority criterion, in
accordance with the Cannes conclusions (see Annex 1), as also geographical
distribution.

During the transitional period of one year, the MED UNIT will provide
all National Co-ordinators for MED POL with a list of studies undertaken,
the names of the institutions selected, and the funds granted.

The MED UNIT will alsc provide the National Co~ordinators for MED POL
with details of the agreements between the MED UNIT and the Co-operating
Agencies concerning MED POL - PHASE II.

Results

The results of research activities developed as part of MED POL -
PHASE II should be, as a general rule, submitted for publication to
scientifiec journals having a widespread circulation and preferably in one
of the MAP working languages (English and French).

In addition, it is highly desirable that preliminary findings alsc be
reported and discussed at international workshops, seminars and symposia,
especially those having a large Mediterranean audience such as the series
of ICSEM/UNEP joint Workshops on Pollution of the Mediterranean Sea.

Administrative and scientific reporis should be submitted at the End
of the period proposed for the completion of the work or every six months
when the work extends beyond this limit. )
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Aclivities to be undertaken

Following the research and study topics proposed in the Long-term
Programme for Pollution Monitoring and Research in the Mediterranean (MED
POL ~ PHASE II) (see Annex 1), twelve research activities, for which
research proposals may be submitted, have been defined under Sections A to
L below:
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A.l.

A.2.

A.3.

A.4

A.&.l

ACTIVITY "aA" .

Title

Development and testing of sampling and analytical techniques for
monitoring of marine pollutants.

Terms of reference

Development of sampling and analytical techniques for monitoring the
sources and levels of pollutants. Testing and harmonization of
these methods on the Mediterranean scale and their formulation as -
reference methods. Substances listed in Dumping and Land-Based

Sources Protocol priorities (see Annex I, para. 42{a)).

Background .

During the pilot phase of the Mediterranean Pollution Monitoring and
Research Programme (MED POL - PHASE I), sampling and analytical
techniques were developed and tested at a large number of
Mediterranean Research Centres. Some of these techniques —

have been formulated as Standard Reference Methocds and will soon be
proposed for adsption by the Contracting Parties to the Convention
for the Protection of the Mediterranean Sea against Pollution.

These Standard Reference Methods and other techniques developed

during MED POL ~ PHASE I will be used during the Long=-Term Pollution
Monitoring and Research Programme (MED POL - PHASE II) by all the .
collaborating MED POL institutions.

However, in spite of the fact that these techniques are being -
considered Standard Reference Methods, they should not be considered .
as a static end result. Development and testing of methods should

be a dynamic process continuously subject to adaptation and

improvement.

New sampling and analytical techniques covering the needs of the
Monitoring Programme will have to be developed on the basis of
previous experience, taking into account the technical constraints
of such kinds of activity. In addition, the study of the
difficulties experienced in the routine use of the presently
proposed Standard Reference Methods should complement the
development and testing of new ones.

Objectives

To select sampling and analytical techniques for monitoring the

pollutant inputs at the sources and the levels found in the marine .
environment of substances listed in Annexes 1 and II of the Dumplng

and of the Land-Based Sources Protocols.
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. A.4.2 To test and harmonize, at the Mediterranean scale, the sampling
and analytical techniques developed for their eventual formulation
as Standard Reference Methods for the purpose of the Barcelana
Convention and related protocols.

A.S Activities envisaged for the biennium 1981-1983

A.5.1 Development of sampling and analytical techniques to be used in the
monitoring of saurces and of estuarine, coastal and open-sea areas.
Pollutants and matrices included in the MED POL - PHASE II
Monitoring Programme should especially be taken into account. (See
section A.& below).

A,5.2 Harmonizatiom, through intercalibration and data quality control
exercises, of the already existing reference methods and of thos
developed in the early stages of implementation of this progject.=

. A.5.3 Review of the results obtained through A.5.1 and A.5.2 and technical
evaluation of the methods developed before they are proposed as
Standard Reference Methods.

A.8. Qutputs

Sampling and analytical techniques to be used in the monitoring
activities (see document UNEP/WG.62/3/Rev.l) are expected to be
tested and developed in accordance with IS0 standards.

Total coliforms in sea-water by the membrane filtration culture method
Faecal coliforms.in sea-water by the membrane filtration culture methad
. Faecal streptococei in sea-water by the membrane filtration culture method

Faecal coliforms in shellfish (bivalves) by the multiple-test-tube
method (MPN) '

Total mercury in edible tissue of fish by flameless atomic absorption
spectrophotometry after liquid pressure decomposition of the organic
material

Total mercury in edible tissue of mussels by flameless atomic absofption
spectrophotometry after liquid pressure decomposition of the arganic
material

z/ Priority will be given to the testing of the following technigues
developed during MED POL - PHASE I:

(1) Determination of DDTs in edible tissues of fish
a
(ii) Determination of DDTs in edible tissues of shrimps

. (iii) Determination of DDTs in edible parts of mussels



UNEP/WG.62/4/Rev.1
page 6

ACTIVITY "B"

B.1. Title

Development of reporting formats required according to the Dumping,
Emergency and Land-Based Sources Protocols.

B.2. Terms of reference

Development of reporting formats required according to the Dumping,
Emergency and Land-Based Sources Protocols {see Annex I, para. 42(b)).

B.3 Background

The application of the Convention for the Protection of the
Mediterransan Sea Against Pollution and its related protocols
.Tequires a good assessment of the pollutant load reaching the
Mediterranean 5ea through the various boundaries.

The quantification of this load cannct be based only on the
fractionary data collected through the direct measurement at some of
the point sources discharging into the sea. Indirect assessment
methods relying on the information obtained by national authorities
in compliance with the Dumping and Land-Based Sources protocols
should provide adequate load estimates.

The pilot phase of the Mediterranean Pollution Menitoring and
Research Programme (MED POL - PHASE I), through pilot project MED
POL X, made a preliminary assessment of the amounts of pollutants
from land-based sources entering into the Mediterranean Sea. The
work was carried out on the basis of information provided by
national authorities and was considered as a first estimate,
accurate within the range of one order of magnitude
(UNEP/WG.18/INF.4).

With the experience gained through MED POL X and other similar
activities, WHO developed a method for the rapid assessment of air,
water and land pollution sources which was intended to provide an
overall picture of the pollutant load reaching the environment at
the national or regional level (WHC EFP/81.14).

This method is adequate .for "instant" assessment but does not permit'
the continuous assessment of the pollutant inputs to the marine
environment required for the monitoring programme in order to assess
the long-term trends of the general pollution situation and the
effectiveness of the measures taken to control it.
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Objectives

To develop techniques for the overall assessment of the amounts of
pollutants entering the marine environment mainly from land-based
socurces and through dumping operations. The pollutants assessed
should be those listed under Annexes ] and Il of the Land-Based
Sources and Dumping protocols,

Activities envisaged for the biennium 1981-1983

Review of presently available knowledge on the information gathering
and computation techniques for assessment of overall pollutant load
reaching the marine environment.

Development of technigues for the continuous assessment of the amounts
of pollutants entering the Mediterranean Sea from land-based
sources.,

Development of techniques'for the continuous assessment of the amounts
of pollutants entering the Mediterranean Sea through dumping
operations.

Review of the experience gained through 8.5.1, B.5.2, and B.5.3, and
preparation of standard reporting formats to be adopted by the
Contracting Parties to the Barcelona Convention. ]

Outputs

- Standard reporting formats for pollutants entering the
Mediterranean Sea from land-based sources.

- Standard reporting formats for pollutants entering the
Mediterranean Sea through dumping operations.

- Computational techniques for the assessment of overall
poliutant loads reaching the Mediterranean Sea through
the various sources.
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ACTIVITY "Cv

C.1. Title

Farmulation of the scientific rationale for Mediterranean
Environmental Quality Criteria.

c.2. Terms of reference

Formulation of the scientific rationale for the environmental
quality criteria to be used in the development of emission

standards, standards of use or guidelines for substances listed in
annexes I and 11 of the Land-Based Sources Pratocol in accordance
with articles 5, 6 and 7 of that Protocol (see Annex I, para. 42(c)).

The terms of reference of activities D and K below éhould also be
taken into account.

c.3. Background

Article 5 of the Protocol for thg Protection of the Mediterranean
Sea Against Pollution from Land-Based Sources stipulates that:

1. The Parties undertake tc eliminate pollution of the Protocol
Area from land-based sources by substances listed in annex I
to this Protocol.

2. To this end they shall elaborate and implement, jointly or
individually, as appropriate, the necessary programmes and
measures.

3. These programmes and measures shall include, in particular,
common emission standards and standards for use.

4. The standards and the time-tables for the implementation of
the programmes and measures aimed at eliminating pollution from
land-based sources shall be fixed by the Parties and periodically
reviewed, if necessary every two years, for each of the substances
listed in annex I, ip accordance with the provisions of article
15 of this Protocol.

C.4. Objectives

C.4.1 To formulate scientific rationales for the environmental quality
criteria of substances listed in Annexes I and 1II of the LBS
Protocol. This formulation should concern selected substances,
taking into consideration needs, importance, urgency and
applicability.
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C.4.2 7o develop emission standards, standards of use and guidelines for
these substances to be proposed for adoption by the Contracting
Parties to the Barcelona Convention.

£.5. Activities envisaged for the biennium 1981-1983

€.5.1 Review of existing emission standards and standards of use for
sslected pollutants of Annexes I and II in the Mediterranean Regien
and in other comparable areas including appraisal of the
applicability of these standards, their results and efficiency, the
difficulties encountered and their economic aspects.

C.5.2 Development of proposals for the gradual establishment of emission
standards and standards of use of selected substances, taking into
consideration needs, urgency, and economic .aspects,as well as
receiving capacity of the water body.

C.5.3 Review of the results of these activities and preparation of
common emission standards and standards of use to be adopted by the
Contracting Parties to the Barcelona Convention.

C.6. Outputs

- Emission standards and standards of use for selested
pollutants of Amnexes I and 1I of the Land-Based
Sources Protocol.
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D.1.

D.2.

D.3,

D‘a.

D.4.1

ACTIVITY "D"

Title
Epidemiological studies related to Environmental Qﬁality Criteria.

Terms of reference

Epidemiological studies related to the confirmation/revision af the
proposed environmental quality criteria for bathing water, shellfish
growing waters and edible marine organisms (see Annex I, para.
42(d)).

The terms of reference of activities € and K should alsc be taken
into account.

Background

The WHO/UNEP Pilot Project on Coastal Water Quality Control in the
Mediterranean (MED POL VII), developed within the Mediterranean
Pallution Monitoring and Research Programme, had as its main
objective the assessment of the potential health hazards connected
with the pollution of the coastal waters of the Mediterranean
including a scientific study of the epidemiological evidence of
health effects resulting from inadequate sanitary conditions in
coastal areas. Baseline data on concentrations of various

heavy metals in marine organisms alsc became available as part of
the FAO/UNEP (MED POL II) pilot project on Monitoring of Mstals
particularly Mercury and Cadmium in Marine Organisms.
Environmental Quality Criteria i based on the available
international experience and the local conditions in the
Mediterranean, were developed and are being proposed for approval by
the Contracting Parties to the Barcelona Convention. Assessment
and, if necessary, adjustment of these criteria require the
achievement of epidemiclogical studies aimed at providing the
necessary scientific base for evaluating health effects.

On the other hand, legal limits for bady burden of mercury in
sea~food varying from one country to another are prone to impede the
international exchange of fishery commodities and eventually fishing
itself. Reassessment of such standards and of the protection they
may provide to fish consumers should be made.

Objectives

To ascertain the relationship between dose and response of
selected pollutants by developing asppropriate epidemiological and
toxicological studies.
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To assess the adequacy of the existing Mediterranean Environ-
mental Quality Criteria for coastal water related to recreational
areas, shellfish growing waters and edible marine organisms.

Activities envisaged for the biennium 1981-1983

Development of appropriate epidemiological and toxicological studies
to provide the necessary data on health effects connected with the
marine environmental quality in different areas of the
Mediterranean, at different times of the year, and including both
non-resident and resident population groups.

Assessment of the adequacy of existing environmental quality criteria
for coastal water by using the data provided by the coastal water
monitoring in relation to human health, and available information on
important determinants influencing this relation (waste water
treatment, etc.).

Assessment of the chance of the above-mentioned sea-food consumers
exceeding tolerable weekly intakes of heavy metals is recommended
by WHQ.

Outputs

- Establishment of the dietary pattern in selected Mediterranean
population groups, preferably those with an above-average
metal intake. ’

~ Review of the recreational habits of Mediterranean and
non- Mediterranean population groups.

- Recommendations for administrative and management control
measures.

1/

= Enviromnmental Quality Criteria for Recreaticnal Waters,
Environmental Quality Criteria for Shellfish Growing Areas, and
Environmental Quality Criteria for Mercury in Seafood.
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E'l.

E‘ 2.

E.3.

ACTIVITY nmg"

Title

Guidelines and criteria for the application of the Land-Based
Sources Protocol.

Terms of reference

Development of proposals for guidelines and criteria geverning the
application of the LBS Protocol as requested in artiele 7 of the
Protocol (ses Annex I, para. 42(e)). .

Background

Article 7 of the Protocol for the Protection of the Mediterranean
Sea against Pollution from Land-Based Sources binds the Contracting
Parties to progressively formulate and adopt, in co-cperation with -
the competent international organizations, common guidelines and, as
appropriate, standards or criteria dealing in particular with:

(a) the length, depth and position of pipelines for coastal
outfalls, taking into account, in particular, the methods
used for pre-treatment of effluents;

(b) special requirements for effluents necessitating separate
treatment; ’

(c) fhe quality of sea-water used for specific purposes that is
necessary for the protection of human health, living
resources and ecosystems;

(d) the control and progressive replacement of products,
installations and industrial and other processes causing
significant pollution of the marine environment;

(e) specific requirements concerning the quantities of the
substances listed in Annexes I and II discharged,
their concentration in effluents and methods of
discharging them.

During the pilot phase of the Mediterranean Pollution Monitoring and
Research Programme (MED POL - PHASE 1), WHO and UNEP prepared a
document entitled Principles and Guidelines for the Discharge of
Wastes into the Marine Environment, intended to provide guidance for
the issuance of permits by national authorities for the discharge of
certain types of waste and other matter into the marine environment.
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Further studies are nevertheless required in order to provide
national authorities with sound technical proposals, well adapted to
the Mediterranean environment.

Eqas 0b .!ectives

E.4.1 To review present waste treatment and disposal practices in the
Mediterranean region as well as national legal instruments and
regulations for waste disposal.

E.4.2 To assess the technical efficiency and cost-effectiveness of existing
submarine outfalls and diffuser systems in the Mediterranean region.

E.4.3 To develop a code of practice for the design and operation of pipelines
for coastal outfalls including pre-treatment of effluents, diffuser
systems, etc.

E.4.4 To categorize effluents requiring special treatment and to recommend
alternative products or processes and adjustments to installations
aiming at reducing the impact on the marine environment.

E.5. Activities envisaged for the biennium 1981-1983

E.5.1 Review of existing knowledge on the role of submarine ocutfalls
in the sanitation system, in particular in the Mediterranean Sea.

E.5.2 Compilation of information on existing legislative measures
on submarine outfalls in the Mediterranean Sea.

£.5.3 Investigation of technical efficiency and cost-effectiveness of
selected submarine outfalls and diffuser systems.

E.5.4 Development of a code of practice for the design of pipelines
for coastal outfalls including pre-treatment of effluents.

E.5.5 Categorization of effluents requiring special treatment and
recommended special treatments.

E.6. Outputs

- Critical review of literature and experimental evidence
relating to the use of submarine outfalls, with particular
reference to Mediterranean conditions.

- Assessmeni of possible benefits and limits of submarine
outfall use in Mediterranean waters.

- Code of practice for the sanitation of coastal areas, with
particular reference to submarine outfalls.

- Guidelines for discharge of effluents requiring separate
treatment.
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Mediterranean inventory of products, instailations and
industrial and other processes causing significant
pollution of the marine environment, and availability
of control measures and progressive replacement
methodology.

Critical review of existing criteria for a priori limitations
of quantities of pollutants discharged and practical
consequences.

.
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ACTIVITY "F»

Title
Research on oceanographic processes.

Termg of reference

Research on oceanographic processes, with particular emphasis on
surface circulation and vertical transport. Needed for the
understanding of the distribution of pollutants through the
Mediterranean and for the development of contingency plans for cases
of emergency (see Annex 1, para. 42(f)}).

Background

One of the components of the MED POL - PHASE I was the pilot project
on Problems on Coastal Transport of Pollutants (MED POL VI). The
aim of the pilot project was the investigation of water circulation
and stratification in coastal areas and the exchange af water
between the coastal and offshore regions, special attention being
given tg the movement of the surface layer.

The main problems associated with surface circulation arise from the
relatively high concentrations that may occur in coastal areas
because of the inflow of pollutants from land-based sources and the
subsequent transport and dispersion in the coastal region, as well
as from the transpart into, and along, the coastal region, from open
waters, of pollutants that are still in a relatively concentrated
form (usually petroleum products). .

The use of floating drift-cards or sea-surface drifters was found to
be a particularly useful method of observing sea-surface currents,
with a law cost/benefit ratio. A thorough computer programme to
analyse such data was developed and applied to data from the
Ligurian Sea and the Eastern Mediterranean (DRIFTEX]).

Although the greatest part of pellutants enters the Sea in the upper
layers, winter cosling praduces, in some areas of the Mediterranean
Sea, strong vertical transport of water that may eventually transfer
polluted surface water to greater depths, thus originating a
spreading of pollution to the deep Mediterranean waters. The
residence time of the deep water being much greater than the average
100 years estimated for the Mediterranean water, vertical transport
may turn out to be a mechanism for the long-term rising of overall
polliutant levels in the Mediterranean Sea.

The correct analysis of all these factors governing the transport of
pollutants in the Mediterranean requires the development of
hydrodynamic and mathematical models of the main circulatory
processes.
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F.a. Objectives

F.4.1 To promote and co-crdinate studies of the oceanographic processes
that play a leading role in the surface circulation and vertical
transport of water masses.

F.4.2 To assist in the development of various types of models of the afore-
mentioned processes.

F.5 Activities envisaged for the biennium 1981-1983

F.5.1 Analysis of on-going work relevant to the sbove objectives and
harmonization of the various national gnd international efforts.

F.5.2 ODevelopment of additional field measurements as required for the
completion of models. :

F.é Qutputs

- Models of circulatory processes (horizontal and
vertical) adapted to Mediterranean Sea conditions.
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ACTIVITY »G*

Title

Research on the toxicity, persistence, bioaccumulation,
carcinogenicity and mutagenicity.

Terms of reference

Research on toxicity, persistence, biocaccumulation, carcinogenicity
and mutagenicity of selected substances listed in annexes 1 and 1I
of the Land-Based Sources Protocol and the Dumping Protocol (see
Annex I, para. 42(g)).

Background

A variety of methods are used for control of oil pollution at sea,
the main one being the application of chemical dispersants. The
obvious limitations aof other methods indicate that chemical
dispersants will remain the principal tool for eoil pollution
control. The modern generation of dispersants are considerably less
harmful to marine life than their predecessors but a considerable
amount of work has to be performed to determine their risks to
marine life. Tests carried out on a number of dispersants so far
have indicated that their acute toxicity to marine life under
Mediterranean conditions is appreciably higher than in the more’
northern seas. Very little work has been performed on the effects
of dispersants, and of oil/dispersants mixtures at sub-lethal levels
or in the presence of other pollutants. Experimental evidence
obtained so far with dispersant/heavy metals combinations shaws that
effects vary with the particular combination from synergistic to
antagonistic. The persistence of dispersants and their possible
bioaccumulation as well as possible carcinogenic and mutagenic

‘effects, still remain to be properly studied.

Polychlorinated biphenyls (PCBs) are persistent compounds which can
accumulate both in the environment and in biological material. They
do not occur naturally in the environment and their levels can be
attributed to their wide variety of industrial applications.

Results from the monitoring of PCBs in marine organisms during MED
POL - PHASE I show that the concentrations vary considerably, often
by one or two orders of magnitude, and are, in certain cases, very
high. There are also indications that levels in organisms around
industrial areas ares considerably higher than those from other parts
of the Mediterranean. At present ocur knowledge about the effects of
PCBs on Mediterranean marine organisms is vsery limited. Although
some attention was given to studies on the biological effects of
PCBs during the MED POL - PHASE I, most of the results reported on
effects on marine organisms referred to heavy metals and chlorinated
pesticides.
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In addition, polychlorinated terpenes which have been applied as
insecticides for almost 30 years and are today heavily used, for
example in the USA and some Eurepean countries, have been shown to
be taken up and accumulated in aquatic organisms. Toxic effects of
these compounds on marine organisms are of interest because of their
long history of use, continuing importance and complex composition.
Fish samples from the Baltic and North Sea have been found to be
contaminated with polychlorinated terpenes. However not much
information is available concerning the presence of polychlorinated
terpenes in the Mediterranean waters and organisms, although there
is evidence on the application of these insecticides in the
agricultural practice of some eastern Mediterranean countries. The
commercial products containing polychlorinated terpenes are complex
and it has been shown that one of them, the toxaphene (camphechlor)
contains more than 170 components. Such multicomponent mixtures are
very difficult to analyse and the analyses of environmental samples
are furthermore complicated by changes in the original composition
due to chemical and metabolic conversions. The relevant studies
should provide to the Contracting Parties of the Barcelona
Convention necessary information on the eventual hazards to marine
life in the Mediterranean.

On the other hand, the members of the marine ecosystem may be
exposed to mutagenic activity of both natural and deliberately or
accidentally disposed environmental chemicals which cause genotoxic
effects., The exposure of germ-line cells to such substances may
result in changes in the genetic architecture of marine populations
which lead to an increase in the number of genetically defective
individuals in future generations. On the other hand, mutations in
samatic cells may be the possible cause of cellular and organismic
disease, precociocus aging, formation of neoplasia and death. Both
germ-line and somatic mutational effects may result in extinction of
species and disbalance of the ecosystem. At present our knowledge
in this field is rather poor. The reason for this may be the fact
that the most evident consequence of mutagenic effects, the
formation of cancer, appears only in a few marine species and with a
very low frequency. Thus, frequency of neoplasia, in contrast to
the facts in human populations, so far is not a good criterion for
the assessment of the mutagenic risk in marine environment, nor is
it the extinction of species, frequently observed as a consequence
of pollution. The strategy in the assessment of mutagenic risk
should be to look for early signs of mutagenic effects stemming from
the observation of correlated activities due to several mutation
causing agents, for example the effects on the desoxyribonucleic
acid molecule whose damage has two consequences: (a) epigenetic
(delay in protein inducibility, reducticn in transcriptional and
translational fidelity, increase in errors in synthesis, precocious
aging in higher animals, death, etc.), and (b) genetic (somatic cell
transformation, carcinogenesis, mutation, hereditary instability,
selection of mutants, death, etc.).
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Objectives

To determine lethal and sublethal effects of selected pollutants
under all possible aspects of their occurrence in the marine
environment, including acute and chronic toxicity, persistence,
bioaccumulation, carcinogenicity and mutagenicity.

Activities envisaged for the biennium 1981-1983

Studies on the effects of oil dispersants on marine organisms.

Studies on the effects of PCBs and polychlorinated terpenes on marine

organisms and development of proper methods.

Studies on the effects of mutagenic pollutants on marine organisms.

GutEuts

- Review of existing literature on effects of 0il dispersants
on marine organisms.

- Studies on toxicity of o0il dispersants to selected marine
organisms in the Mediterranean.

- Review of existing literature on effects of PCBs on marine
organisms.

- Studies on the toxicity of PCBs to selected marine organisms
in the Mediterranean.

- Studies on the correlation between levels of mutagenic pollutants

and DNA strand-breaks in exposed aorganisms under laboratory
conditions.

- Review of existing statistical data on toxaphene production
and applications and of present knowledge on levels of water
and in biota of the Mediterranean Sea.
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H.l.

H.2.

H.3.

H.a.

Hob.1

ACTIVITY "H"

Title
Eutrophication and concommittant plankton blooms.

Terms of reference

Research on eutrophication and concommittant plankton blooms.
Needed to assess the feasibility of alleviating the consequences and
damage from such recurring blooms (see Annex I, para. 42(h)).

Background

Scientific sources, particularly results provided by the pilot
project MED POL V, indicate that there is quite a number of
Mediterranean coastal formations, mainly lagoons and enclosed bays,
whose environment is heavily eutrophic, possibly anoxic and
eventually even azoic. In all these cases the major causes are
increased levels of pollution-borne nutrients and accordingly high
production of a number of supertolerant pelagic and benthic algae.
Most of the local eutrophic environments could be restored back to
almost natural conditions if abpropriate pollution control measures
are taken.

Furthermore, there are some areas in the Mediterranean Sea, such as
the northern Adriatic and the Gulf of Lyon, which receive massive
nutrient loads from combined fluvial, agricuitural, domestic and
industrial sources, inducing large-scale esutrophication in their
pelagic environment. Red-tides which appear regularly along the
Italian coast of Emilia Romagna and irregular summer phytoplankton
blooms appearing all over the northern Adriatic, are examples of the
consequences of pollution-induced eutrophication.

Often the complexity of the marine ecosystem, its natural
oscillations and a lack of lang-term series of observations, hinder
an adequate scientific understanding of these processes and a
rational planning of eutrophication controlling measures.

Therefore, advanced investigations on ecosystem modifications, using
relevant outputs of long-term monitoring programme, are certainly
needed.

Objectives

To investigate the levels, periodicity, and causes of irregular
plankton blooms appearing in highly eutrophied areas.
t



UNEP/WG.62/4/Rev.1
page 21

H.4.2 To investigate the quantitative relationships between productivity,
biomass and structure of eutrophic communities, and pollution-borne
abiotic factars.

H.4.3 To investigate potential toxicity of red-tides and irregular
plankton blcoms in relation to their taxonomic and biocchemical

compositions.

H.5., Activities envisaged for the biennium 1981~1983

H.5.1 Studies of large-size eutrophication processes in coastal and open
waters of interest.

H.5.2 Studies of the sampling, sample processing and data analysis
procedures which might yield appropriate indication of
eutrophication.

H.5.3 Preliminary formulation of a rationalized long-term eutrophication
monitoring programme.

H.6. Outputs

- Assessment of the present state of significantly eutrophied
coastal and open waters of the Mediterranean.

- Results on evolution, state, structure, causes and consequences
aof large-size eutrophication processes in selected marine areas.

- Propesal for a long-term monitoring programme of eutrophic
waters with special attention to irregular plankton blooms,
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I.1.

I.2.

I.3.

I.a'

I.5.

1.5.1

ACTIVITY wIv

Title
Pollution-induced ecosystems modifications.

Terms of reference

Study of ecosystem modifications in areas influenced by pollutants,
and in areas where ecosystem modifications are caused by large-scale
coastal or inland engineering activity (see Annex I, para. 42(i)).

Background

During the last ten years we have been faced with a growing general
concern, particularly of governmental and professional institutions
about outstanding ecosystem changes such as fish and molluscs
mass~-mortalities, gradual disappearance of sea-grass beds,
macro-algae communities and fin-fish populations associated with
them, etc., which appear periodically in some Mediterranean areas.
Scientific sources and particularly results provided by pilot
project MED POL V fully support the hypothesis that these phenomena
are the subject of combined effects of increasing pollution loads
and fluctuating natural conditions. On the contrary, some large
invertebrate species such as sea-urchins (Paracentrotus lividus),
mussels (Mytilus galloprovincialis), exotic oysters (Crassostrea
gigas) introduced in the Mediterranean, and scyphomedusae (Pelagis
noctiluca) among others are enlarging their populations and
disturbing some activities such as recreational use of coastal
waters, and of course contributing to the development of ecological
disequilibria.

Cbjectives

Investigation of pollution-induced changes of Mediterranean
coastal ecosystems leading to significant modifications of their
trophic state and structure and how they can be controlled by
environmental protection.

Activities envisaged for the biennium 1981-1983

Studies of present ecological conditions in selected zones with
existing historical records under the influence of man's activities.
Comparison with conditions observed in the past, with indication of
the cause/effect relationships between pollution and observed
changes.
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1.5.2 Study of the sampling, sample processing and data analysis procedures
which might yield an appropriate indication of ecosystem changes.

I.5.3 Development of basic criteria for long-term ecological monitoring
of pollution.

1.5, Qutputs

~ Common or comparable methods for assessment of marine ecosystem
modifications.

- Analysis of cause~effect relationships which may have influenced
the ecosystems modifications.

- Formulation of a rationzlized long-term ecological monitoring
programme.

¥
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J.l.

J.Z.

Jd.3.

J.4.

J.4.1

J.4.2
J.4.3
J‘S.

J.5.1

J.5.2

ACTIVITY "3Jv

Title
Effects of thermal discharges on coastal organisms and ecosystems.

Terms of referance

Effects of thermal discharges on marine and coastal ecosystems,
including the study of assocciated effects (see Annex I, para.
42(30.

Background . .

Thermal discharges represent for the marine environment disturbing
and/or beneficial factors whose importance depends on the
characteristics of the receiving environment on one side, and of the
incoming discharge on the other.

The expected disturbing effects of thermal discharges should be of
the following nature: thermal shock, mechanical shock, action of
chlorination and combined action of all above together with other
present pollutants. Some beneficial effects on marine organisms,
which can be used for aquaculture purposes, may also be expected.

Cbjectives

Evaluation of the short-term effects (mortality rate) and of long-
term effects (perturbation of the life cycle, such as reproducticn,

. growth, etc.) of the mechanical and thermal shocks and of the

combined chlorination on the physiological processes in selected
species.

Evaluation of the effects of thermal discharges on marine communities
and ecosystems (elimination of species, replacement, etc.)

Investigation of the potentialities of using discharges for breeding
and raising selected marine animals.

Activities envisaged for the biennium 1981-1983

Investigations of plankton distributions before and after circulation
through the cooling systems and relationship with environmental
parameters.

Investigations of benthic communities within the area influenced by
the thermal discharge and compariscon with unaffected ones.

1k
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J.5.3 Preliminary investigations of physiclogical effects of thermal and
. associated chemical discharges on marine organisms, particularly
their eggs and larvae.

J.6. Qutputs

- Assgessment of the effects of thermal discharges under
the Mediterranean environmental conditions.

- Studies of consequences of application of chlorine and
other bioeides, as well as other scaling agents, on the
local benthic communities.

- Guidelines for the siting of thermal effluents (power
plants, processing industries,, etc.) in the Mediterranean
regicn in order to minimize biological effects.
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K‘l.

K.2.

K.3.

ACTIVITY "K"

Title
Biogeochemical cycles of specific pollutants.

Terms of reference

Biogeochemical cycle of speecific pollutants, particularly those
relevant to human health {mercury, lead, survival of pathogens in
the Mediterranean Sea, etc.) (see Annex I, para. 42(k)).

The terms of reference of activities C and D above should alsc be
taken into account.

Background

The results obtained through the pilot phase of MED POL have clearly
indicated the need for more detailed studies on the cycle of
selected pollutants which, for some reason or other, are of special
relevance to man. For example, it is known that marine organisms,
or organisms which depend on marine food (man and other mammals,
birds, etc.) studied in some zones of the Mediterranean Sea show
higher levels of mercury than individuals of the same species .
collected in other areas. It has also been shown that certain
species af fish from the Red Sea well established in the Eastern
Mediterranean concentrate more Hg than their Mediterranean and
Atlantic relatives. 0On the other hand, there is indication that the
chemical form in which mercury is present has a bearing on its
toxicity and that some elements, particularly selenium, may reduce
significantly-mercury toxicity.

Ancther pollutant which is of concern is lead originating in
industrial and urban centres. However, systematic studies on the
behaviour and ultimate fate of the anthropogenic lead introduced in
the sea ariiaadly missing. For example, use of the naturally
accurring Pb isctope as a tracer may give information on the
time scales of the turnover of lead in the sea.

The cycle of pathogens is decisively affected by the survival and
multiplication of the organisms in waste water, surface water, and
food. Multiplication of pathogens in sea-water, apart from some
Vibrio and perhaps Clostridium botulinum does not normally take
place. A number of vectors are available for cycling bacteria whose
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spread is enhanced by consumption of certain insufficiently cooked
sea-food, Direct contact with seawater and beach sand may also
contribute to spreading of pathogens responsible for hazards such as
infections of skin, wounds, eyes, ears, nese and throat, etc. More
precise information regarding all the pathways and transfer rates of
the various critical pollutants are badly needed if appropriate
measures are to be proposed for their control.

Objectives .

To understand the fate of selected pollutants introduced in the
marine environment in order to assess their impact on the human
health, on marine biota and on the marine ecosystem.

To provide adequate quantitative data on pollutant flows between
the ambient and the organisms at various levels within the trophic

network, to allow for detailed mass-balance computations.

To estimate the survival capacity of selected pathogenic organisms and
the modalities of them affecting human health.

Activities envisaged for the biennium 1581-1983

To assess the major processes controlling the cycles of Hg and its’
transformation into the more dangerous organic forms, as well as
its mass-balance, especially in areas with natural or anthropogenic
sources of Hg. .
To assess the major processes controlling the cycles of Pb and
its mass balance in the Mediterranean marine environment.

To assess the cycling of pathogens, including survival, transmigsion
and spread in marine polluted areas, with special reference to
the Mediterranean.

Qutputs

- f(eneral quantitative model of the behaviour of natural
and anthropogenic Hg in the water, ssuspended matter,
sediments and biota of selected areas of the Mediterranean.

- General guantitative model of the behaviocur of
anthropogenic lead in water, sediments and biota and
its mass balance in the Mediterranean region.

- Evaluation of the survival of selected pathogens in the
Mediterranean environment, especially related to
bathing and to marine food consumption,
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L.1l.

L.2.

L.3.

ACTIVITY »L"

Title
Pollutant-transfer processes.

Terms of reference

Study of pollutant-transfer processes (i) at river/sea and air/sea
interfaces, (ii) by sedimentation, and (iii) through the straits
linking the Mediterranean with other seas (see Annex I, para.
42(1)).

Background

There has been a long-standing question whether significant
quantities of both natural and anthropogenic substances are
transported to the open-sea regions via the atmosphere. This
question is important in considering basic geochemical cycles and
budgets of a variety of naturally occurring substances as well as in
predicting the global impact of anthropogenic materials on the
marine geochemical processes. The evidence to date shows that
potentially significant quantities of lead and other metals, DDT,
PCBs, low-molecular weight petroleum hydrocarbons, etc., are
transported to open-sea regions through the atmosphere, either as
particles or in the gas phase. Although the atmospheric
concentrations of various substances have been determined in the
Pacific and Atlantic Oceans, such determinations have scarcely been
carried out in the Mediterranean Sea. In adddition, the rates of
exchange af these substances between the atmosphere and the sea are
still largely urknown. Since the Mediterranean Sea is a
semi~enclosed sea, the effects of atmospheric transport of
pollutants are expected to be higher than in other regions. In
addition, the understanding and assessment of the atmospheric
transport of pollutants are essential to evaluate the overall
pollution situation in the Mediterranean Sea.

The total relative amount of pollutants transported by river water
in the dissolved phase compared toc that on suspended sediments
clearly shows the importance of the latter in any waste load
assessment, especially where a high sediment load is present. In
addition to natural particulates from various origins, secondary
enriched particulates such as pesticides fixed on clay minerals and
organic matter eroded and carried by rivers increase the coptaminant
load. Pollutants from sewage and industrial wastes may be adsorbed
on suspended particles or directly discharged in particulate form
into receiving waters. .
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During the pilot phase of the Mediterranean Pollution Monitoring and
Research Programme {MED POL -~ PHASE I), a preliminary review of the
role of river sediments in pollutant transfer and of the present
knowledge on the quantity and quality of river particulate load
discharged into the Mediterranean was carried out as ‘pilot project
MED POL IX. The importance of the problem was evident when using
the criteria derived from this study for the assessment of the
pollutant load reaching the sea from land-based sources (MED POL X).

A substantial fraction of the pellutants in the sea are also found
as particles or associated with particulate matter. Vertical
transport of these pollutants by sedimentation processes is
considered very important for assessing the accumulation of
poliutants within the Mediterranean Sea. Data on the water column
distribution of various pollutants have been collected in recent
years but very few data have been made available on the vertical
fluxes of pollutants within the Mediterranean area. Since such data
have recently been made available in other seas, such as the
Atlantic and Pacific oceans, similar measurements in the

. Mediterranean should be compared with those in other areas in order
ta characterize the pollution situation in the Mediterranean Sea.
Information on the vertical fluxes of various pollutants is
considered useful for projecting a long-term trend of the variastions
of this poliution situation.

On the other hand, it is well known that great volumes of water are
exchanged between the Mediterranean Sea and the adjacent seas,
mainly the Atlantic Ocean and the Black Sea. This flow of water is
accompanied by a substantial flow of substances in dissolved and
particulate matter forms which establish the mass-balance of some of
the pollutants. No reasonable attempt was ever made other than for
nutrient salts to quantify the flow of such substances and yet it
controls, in the long run, the overall levels of some of the more
persistent pollutants in the entire Mediterranean Sea.

L.4. = Objectives

L.4.1 To promote and co-ordinate studies aof the processes contrelling
the transfer of pollutants between the river water and the
marine water and sediments from the most important rivers of
the Mediterranean.

L.4.2 To investigate the role and importance of the atmospheric transport
in the cycle of pollutants, elucidating the transport mechanisms and
the flow of pollutants across the air-sea interface.

L.4.3 To develop sampling and analytical techniques and to establish an
operational core network of atmospheric staticns to monitor the
transpart of poliutants into the Mediterraneean Sea through the’
atmosphere.
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L.4.4

L.4.5

L.5.

L.5.1

L.5.2

L.5.3

L.5.4

L.55

LQ6.

To investigate the role and importance of marine sedimentation
in the cycle of pollutants, to quantify the flow of pollutants
by particulate matter settling through the water column and to
assess the long-term trend in the changes of the general
pollution situation in the Mediterranean Sea.

To promote and co-ordinate studies of the flow, through the straits
linking the Mediterranean with other seas, of water and of selected
substances which may be affected by pollution and their mass
balance.

Activities envisaged for the biennium 1981-1983

Assessment of on-going studies of processes controlling the transfer
of pollutants between river water and marine water and sediments and
development of additional field measurements as required far the
completion of presently available models or for their quantitative .
adjustment.

Geographical variations of the levels at which selected pollutants
are found in studies of the marine aerosol and surface film,

Feasibility study of a monitoring network and preparation of a detailed
long~-term programme for the monitoring of the transport of
pollutants through the atmosphere.

Agsessment of the vertical fluxes of selected pollutants in particulate
matter collected by sediment traps and from bottom sediments and
testing of the variability between the various collection technigues
used.

Assessment of on-going studies of the flow through the straits and
development of additional field measurements as required for the
completion of presently available models or for their quantitative
adjustment.,

Qutputs

- Models of the flux of pollutants through the river/sea
and air/sea interfaces, through the water column and
through the straits.

- Assessment of the long-term accumulation of pollutants
in the entire Mediterranean Sea.

- Long-term monitoring programme for the transport of
pollutants through the atmosphere.
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ANNEX I

The following is the text of Annex V to the report of the second meeting of
the Contracting Parties to the Convention for the Protection of the
MediterTtanean Sea against pollution and its related protocols, Cannes, 2 -
7 March 1981 (UNEP/IG.23/11).
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BACKGROUND

1. The pilot phase of the Co-ordinated Mediterranean Pollution Monitoring
and Research Programme (MED POL - PHASE I) was initiated in 1974 and
formally approved by the Intergovernmental Meeting on the Protection
of the Mediterranean Sea {Barcelcna, 28 January - 4 February 1975) as
the scientific/technical component of the Mediterramean Action Plan,

2. Initially it consisted of seven pilot projects (MED POL I - VII},

which were later expanded by an additional six pilot projects (MED POL

. VIII -~ XIII), some of which remain in a conceptual stage only. It was
baseg on the work of 83 national research centres designated by 16
Mediterranean States, and the EEC, as participants in co-operative
networks and on the input of eight United Nations organizations (ECE,
UNIDO, FAD, UNESCO, IOC of UNESCO, WHG, WMO, IAEA), IUCN and ICSEM.

. The over-all co-ordination and guidance for MED POL - PHASE I was
provided by UNEP, acting as the secretariat of the Mediterranean
Action Plan, :

3. The general objectives of the MED POL - PHASE I, evolved through a
series of expert and intergovernmental meetings, were:

To formulate and carry out a co-ordinated pollution
monitoring and research programme taking into account
the goals of the Mediterranean Action Plan and the
capabilities of the Mediterranean research centres to
participate in it;

To assist national research centres in develaping their
capabilities to participate in the programme;

. To analyse the sources, amounts, levels, pathways,
trends and effects of pollutants relevant tc the
. Mediterranean Sea;

To provide the scientific/technical information needed
by the Governments of the Mediterranean States and the
EEC for the negotiation and implementation of the
Convention for the Protection of the Mediterranean Sea
against Pollution and its related protocols;

To build up consistent time-series of data on the
saurces, pathways, levels and effects of pollutants in
the Mediterranean Sea and thus to contribute to the
scientific knowledge of the Mediterranean Sea.

4, The results of, and experience gained through, MED POL - PHASE I are
. reflected in the documents listed in the appendix to this annex.
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5.

The Intergovernmental Review Meeting of Mediterranean coastal States
and First Meeting of the Contracting Parties to the Convention for the
Protection of the Mediterranean Sea against Pollution, and its related
protocols {Geneva, 5-10 February 1979), having examined the status of
MED POL - PHASE I, recommended that during the 1979/1980 biennium a
long~term pollution monitoring and research programme should be
formulated and the present document is a response to this reguest.

The legal obligations of the Contracting Parties to the:

Convention for the Protection of the Mediterranean Sea
Against Pollution; adopted at Barcelona, 16 February
1976; entered into force on 12 February 1978;

Praotecol Concerning Co-operation in Combating Pollution
of the Mediterranean Sea by 0il and Other Harmful
Substances in Cases of Emergency; adopted at Barcelona,
16 February 1976; entered into force on 12 February
1978;

Protocol for the Protection of the Mediterranean Sea
Against Pollution from Land-Based Sources; adopted at
Athens, 17 May 1980.

Based on the recommendations made at various expert and
intergovernmental meetings, this draft long-term (10 years) programme
for pollution monitoring and research (MED POL - PHASE 1I) was
formulated by the secretariat of the Convention (UNEP) in co-operation
with the organizations which supported the MED POL - PHASE I.
Subsequently, it was formally approved by the Second Meeting of the
Contracting Parties to the Convention for the Protection of the
Mediterranean Sea against Pollution and its related protocols and. the
Intergovernmental Review Meeting of Mediterramean coastal Staes on the
Action Plan held at Cannes, 2Z-7 March 1981.

OBJECTIVES

The general long-term objective of MED POL - PHASE II is to further
the goals of the Barcelona Convention by assisting the Parties to
prevent, abate and combat pollution of the Mediterranean Sea area and
to protect and enhance the marine environment of the area., The
specific objectives are designed to provide, on a continuous basis,
the Parties to the Barcelona Convention and its related protocols
with:

Information required for the implementation of the
Convention and the protocols;

Indicators and evaluation of the effectiveness of the
poliution prevention measures taken under the
Convention and the protocols;
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Scientific information which may lead to possible
revisions and amendments of the relevant provisions aof
the Convention and the protocols and for the
formulation of additional protocols;

Information which could be used in formulating
environmentally-sound national, bilateral and
multilateral management decisions essential for the
continuous socic-economic development of the
Mediterranean region on a sustainable basis;

Periodic assessment of the state of pollution of the
Mediterranean Sea.

These objectives will be achieved through the evaluation of the
information on the sources, amounts, levels, trends, pathways and
effects of pecllutants in the Mediterranean which will be collected,
analysed and reported on a systematic basis using commonly agreed
methods, and taking into account data availsble from other sources.

PRINCIPLES

The basic principles used in the development of MED POL - PHASE II are
listed below:

(a) Mechanisms which will be used for MED POL - PHASE II related to
policy making:

Periodic meetings of Contracting Parties to decide
on the programme, approve its budget, review its
progress and evaluate its results;

Periodic meetings of the Working Group for
Scientific and Technical Co-operation which will
consist of national MED POL co-ordinators
designated by the relevant national authorities to
assist the Contracting Parties in reviewing the
progress of the programme and in evaluating the
results thereof, and to prepare relevant
recommendations for submission, through UNEP as
the secretariat of the Convention, to the meetings
of the Contracting Parties.

(b) The monitoring of, and research on, pollutants affecting the
Mediterranean marine environment will reflect primarily the
immediate and long-term requirements of the Barcelona Convention
and its protocols (including those protocols which are in their
formative stage) but will also take into account factors needed
for the understsnding of the relationship betwsen the sccio-
economic development of the region and the pellution of the
Mediterranean Sea.
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{c) The strategy of the programme will be such as to provide

information on pollution trends within the Mediterranean
recognizing that the dynamics of the system are such that
pollution in one area can cause detrimental effects in other
areas.

(d) For this purpose, monitoring will be organized on several levels:

(e)

(f)

(g)

(h)

Monitoring of sources of polluticn providing
information on the type and amount of pollutants
released directly into the environment;

Monitoring of nearshore areas, including
estuaries, under the direct influence of
pollutants from identifiable primary (outfalls,
discharge and coastal dumping points) or secondary
(rivers) sources;

Monitoring of offshore areas {reference areas)
providing information on the general trends in the
level of pollution in the Mediterranean;

Monitoring of the transport of pollutants ta the
Mediterranean through the atmosphere, providing
additional information on the pollution load
reaching the Mediterranean Sea.

Studies and research undertaken in the framework of the programme
will be directly relevant to the achievement of the objectives of
the programme.

PHASE II will be based primarily on the experience and results
obtained during PHASE I, but will also take into account the
experience gained through other large-scale national, bilateral or
multilateral research and monitoring programmes carried ocut in the
Mediterranean and in other regions of the world.

The work will be carried out by national research centres, which
will not necessarily have to carry out all the aspects of the
programme, in particular those which actively participated in
PHASE I, taking into account the need faor adequate geographic
coverage. These centres will be designated by the relevant
national authorities and will be named "collaborating UNEP MED POL
centres" after demonstrating their relevant technical competence.
Participation of national institutions in the work will be
formalized through contracts based on propossls submitied to the
Mediterranean Action Plan Co-ordinating Unit in response to
requests.

The results of PHASE II will be collated, processed and
disseminated by the unit co-ordinating the Mediterranean Action
Plan, in co-operation with the relevant specialized organizations
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of the United Nations system. The International Computing Centre
(ICC) at Geneva will be used for data processing according to
agreed standard practices, making full use of existing mechanisms
for data exchange.

(i) Data generated in PHASE II will be comparable, to the largest
extent feasible, with thaose obtained during PHASE I and with those
generated through UNEP~sponsored regional seas programmes in other
regions, thus contributing to the Global Environment Monitoring
System (GEMS), and furthering the concept of integrated monitoring
of the environment. The inter-regional comparability of data will
be assured through UNEP's Regional Seas Programme Activity Centre.

(j) The over-all co-ordination of MED POL - PHASE II will be vested in
the Mediterranean Action Plan Co-ordinating Unit, acting on behalf
of UNEP (the secretariat of the Barcelona Convention).

(k) The day-to-day co-ordination of the work carried out by national
institutions participating in MED POL - PHASE 1I will be achieved
through the relevant international organizations, under the
responsibility of the Cao-ordinating Unait,

(1) Mechanisms which will be used, as appropriate, for the analysis of
data and their initial evaluation are:

The unit co-ordinating the Mediterranean Action
Plan in_co-operation with the international
crganizations;

The Workirig Group for Scientific and Technical
Co-operation;

Experts, selected by the Co-ordinating Unit in
consultation with the international organizations.
These experts will act in their personal capacity;

Periodic meetings of scientists participating in
the programme to discuss the progress made in the
projects and the future programme.

(m) Financial resources for the implementation of PHASE II are:
(i) Cash from:

Mediterranean Trust Fund;
UNEP's Fund;
Voluntary contributions.
(ii) Contributions in kind, services and activities related to the
Mediterranean Action Plan from:

Collaborating national centres;
Governments of the Mediterranean States and the EEC;
Specialized organizations participating in the programme.
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11.

12,

13,

14.

MONITORING

Several types of monitoring will be undertaken, all contributing to
the fulfilment of the principles contained in paragraph 1C.

Monitoring of sources of pollution to provide information on the type

and' amount of pollutants reaching the marine environment from coastal

sources.

The purpose aof this monitoring is to establish the pollution load
reaching the Mediterranean Sea and to contribute to the understanding
of bicgeochemical cycles of pollutants relevant to the Mediterranean
Sea. It will cover the:

(a) Survey of the type and amount of poliutants discharged directly
into the coastal waters from land-based (coastal) sources;

(b) Survey of the type and amount of pollutants dumped directly into
the sea;

(c) Survey of the type and amount of pollutants dumped in emergency or
released accidentally into the sea;

(d) Assessment of the type and amount of selected substances reaching
the sea directly through natural {weathering, hydrothermal, etc.)
processes from land-based {coastal) or maritime sources.

Pollutants to be monitored include:

(a) Pollutants listed in annexes I and Il of the Land-Based Sources
Protocol (paragraph 12 (a)).

(b) Pollutants listed in annexes I and II of the Dumping Protocol
(paragraph 12(b)).

(c) Pollutants referred to in article 8 and article 9 of the Dumping
Protocol (paragraph 12(c)).

(d) Pollutants referred to in article 8 of the Emergency Protocol
(paragraph 12{c)).

{e) Substances which may contribute éigniflcantly to the over-all level
(concentration) of pollutants in the sea (paragraph 12{d)).

The monitoring will be based on:

(a) Reports to be submitted by the Contracting Parties according to
article 7, article 8 and article 9 of the Dumping Protocol.

(b) Reports to be submitted by the Contracting Parties according to
article 8 and article 9 of the Emergency Protocol.
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(c) Reports to be submitted by the Contracting Parties according to
article 6 and article 13 of the Land-Based Sources Protocol.

(d) Reports to be submitted by the Contracting Parties on monitoring
of sources for substances which may contribute substantially to
the over-all level (concentration) of pollutants in the sea
(paragraphs 12(d) and 13{c)). Data will be generated by national
research centres designated by their Governments to participate in
the programme.

Monitoring of the coastal waters, including estuaries, within the

limits defined by article ] of the Barcelona Convention and by article

3 of the Land-Based Scurces Protocol, under the direct influence of

pollutants from identifiable primary {e.g. outfalls, discharge or

coastal dumping points) or secondary (rivers and other water courses)

squrcees.

The purpose of this monitoring is to establish the gffects of measures
taken by Contracting Parties under the Land-Based Sources Protocol
(article 8(b)).

The monitoring will be carried ocut by govermmentally-selected national
research centres to monitor areas within their national jurisdiction
for the following parameters (indicators) selected on the basis of':

(a) scientific and economic feasibility;

(b) specific needs of the Mediterranean, i.e. relevance to the annexes
1 and 11 of the Land-Based Sources Protocol;

(¢) identifiable cause-effect relatienship.

For general monitoring purposes of coastal waters (i.e. not in the
heavily polluted areas in the vicinity of point sources) the following
priority parameters (indicators) will be taken into account initially:
Total mercury in organisms and sediments;

Cadmium in organisms;

High-molecular weight halogenated hydrocarbons in organisms and
Sediments;

Petroleum hydrocarbons in water, sediments and oil residues
(tar-balls) on sea-shores;

Faecal coliforms in recreational waters and edible bivalves;

Basic oceanographic and meterological conditions.
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18,

19,

In addition, standard physical and chemical parameters (salinity,
oxygen, temperature, etc.) which may contribute to the interpretation
of the results, will be monitored.

It is envisaged that, after three years, the following additional
parameters (indicators) for monitoring of coastal waters will be added
to the last:

Cadmium in sediments;

Organic mercury in oganisms and sediments;

Total arsenic in organisms;

Selenium in organisms;

Lead in organisms§

Polynuclear aromatic hydrocarbons in organisms;

Additional organics (such as carcincgenic compounds) in organisms;
Radionuclides in organisms;

Faecal coliforms in sediments; :
Pathogens in waters, sediments and bivalves;

Ecological parameters, such as productivity and community structure.

Taking into account the specificity of estuaries, the parameters
(indicators) to be monitored will initially include:

Total mercury in water and suspended matter;
Cadmium in water and suspended matter;

High-molecular weight halogenated hydrocarbens in water and suspended
Matter;

Faecal coliforms in water and suspended matter;
Phasphorus in w;ter and suspended matter;
Nitrogen in water and suspended matter;

éDD in water;

5

LOL in water.
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. 20, It is envisaged.that, after thrgé years, the Fol}owing additional
parameters (indicators) for monitoring of estuaries will be added to

the list:

Total arsenic in water and suspended matter;

Crganic mercury in water and suspended matter;

Selenium in water and suspended matter;

Lead in water and suspended matter;

Polynuclear aromatic hydrocarbons in water and suspended matter;

Radionuclides in water and sugpended.matter;

0il residues in water and suspended matter;

Pathogens in water;

Phenols in water.

C. Monitoring of reference areas, as defined by article I of the
Convention, which are not under direct influence of pollutants from
identifiable primary or secondary sources,

21. The purpose of this monitoring is to provide information on the
general trends in the level (concentration) of pollutants in the
Mediterranean Sea,

22. The monitoring will be based on the work of govermnmentally-selected
national research centres which will monitor areas falling within
their jurisdiction. Monitoring of areas outside of national

. jurisdiction will be agreed upon jointly by the Governments concerned.

23. The selection of reference areas will take into account the present
knowledge of the prevailing conditions and other relevant regional
programmes in the Mediterranean Sea.

24, Parameters (indicators) recommended to be monitored in the reference
areas are primarily those listed in paragraph 17, with the exception
of micro~-organisms.

D. Monitoring of the transport of pollutants to the Mediterranean Sea
through the atmosphere.

v 25, The purpose of this monltorlng is to establish the input (flux) of
pollutants intc the Mediterranean Sea through the atmosphere and thus
to provide additienal information on the pollution load reaching the

. Mediterranean Sea.
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26.

27.

28.

29,

30.

31.

The monitoring will be based on the work of national research centres
designated by their Governments.

The monitoring areas will include (1) areas directly influenced by
identifidble sources of air pollution and (ii) reference areas not
directly influenced by identifiable scurces of air pollution.

Monitoring of areas outside of national jurisdiction, or under shared
jurisdicticon by two States, will be agreed jointly by the Governments
concerned.,

Parameters (indicators) to be manitored will be selected aon the basis
of their relevance to annex I and annex Il to the Land-Based Sources
Protocol and of a feasibility study and research which will be carried
out.

Sampling and analytical techniques.

Sampling and analytical techniques used in the monitoring will be
based on mandatory reference methods. Other methods could also be
used, including remote sensing, subject to a satisfactory
intercomparison.

Reference methods developed and tested during MED POL - PHASE I
inelude:

(a) Determination of total mercury in edible tissue of fish by
flameless atomic absorption specrophotometry after liquid pressure
decompasition of the organic material;

(b) Determination of total mercury in edible tissue of mussels by
flameless atcmic absorption spectrophotometry after liquid
pressure decomposition of the organic material;

(c) Determination of DDTs in edible tissues of shrimps and fish by
gas-liquid chromatography;

(d) Determination of DDTs in edible tissue of mussels by gas-liquid
chromatography;

(e) Determination of total coliforms in sea-water by the membrane
filtration culture method;

(f) Determination of faecal coliforms in sea-water by the membrane
filtration culture method;

(g) Determination of faecal streptococcl in sea-water by the membrane
filtration culture method;

(h) Determination of faecal celiforms in shellfish (bivalves) by the
multiple-test-tube method (MPN).
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Additional reference methods will be developed and tested during MED
POL - PHASE 1I {see paragraph 42(a)).

Sampling frequency will depend on the purpose of monitoring.

All national research centres will participate in the continuing
intercalibration of sampling and amalytical technigques or in data

quality control programmes.

Data analysis and dissemination.

Data will be subjected to a preliminary quality control and analysis
by the national research centres or other organizations collecting
them.

Depending on their nature, the data will be reported through the
national MED POL co-ordinators, {or directly, if so decided by the
latter) in an agreed format and according to an agreed schedule, to
UNEP's Mediterranean Action Plan Co-ordinating Unit, or through the
Regional 0il Combating Centre or through the the relevant
international organizations. On this level, using the computer
facilities of the International Computing Center at Geneva, the second
analysis of data will be carried out, including the control of their
quality, (data validation), and the first integration of data will be
achieved on a Mediterranean scale.

The Co-ordinating Unit, in consultation with the specialized
organizations, may convene groups of experts, either periodically or
on an ad hoc basis, to assist in the apalysis, integration and
interpretation of data, after consideration is given to the
possibility of convening meetings of the Working Group for Scientific
and Technical Co-operation.

Before submitting the data and the reports prepared by UNEP on the
basis of these data to the Contracting Parties and other users, they
will be reviewed by the Working Group for Seientific and Technical
Co-operation.

The type of regular reports to be submitted to the Contracting Parties
in connection with MED POL - PHASE II are:

(a) Type and amount of pollutants directly entering the
Mediterraean Sea from land-based sources. The report
will be based on the analysis and evaluation of data
reported according to the provisions contained in
paragraph 14 of this document. It will be submitted to
the regular (biennial) meetings of the Contracting
Parties.
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(b) Quality of the marine environment in the areas
monitored under MED POL - PHASE 1I1. The report will
consist of':

Collated reports on the quality of the areas
monitored according to paragraphs 15-29 of this
document, as submitted to the Co-ordinating Unit
of the Mediterranean Action Plan from the natiaonal
MED POL focal points in a commonly agreed format;

Analysis, evaluation and interpretation of the
results contained in the reports on the areas
monitored according to paragraphs 15-29 of this
document.

The report will be submitted to the regular (biennial)
meetings of the Contracting Parties.,

(c) Results of selected research and study topics as
defined in paragraph 42 of this document.

(d) Periodically updated report on the state of pellution
of the Mediterranean Sea, indicating the major
environmental problems, general trends in the pollution
of the Mediterranean as well.as the environmental
problems which may face the Mediterranean basin in the
future.

RESEARCH AND STUDY TGPICS

40. Only research and studies directly relevant to the achievement of the
objectives of MED POL - PHASE II are envisaged.

41, Research and studies will be carried out by Mediterranean research
centres and organizations primarily on a direct contractual basis or
as a contribution from centres and organizations offered by the
Contracting Parties.

42, Research and study topics included initially in the MED POL - PHASE II
(sequence does not imply order of priority):

() Development of sampling and analytical technigues for
monitoring the sources and levels of pollutants.
Testing and harmonization of these methods at the
Mediterranean scale and their formulation as reference
methods. Substances listesd in Dumping and Land-Based
Sources Protocol priorities.

(b) Development of reporting formats required according to
the Dumping, Emergency and Land-Based Sources
Protocols.
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(c) Formulation of the scientific rationale for the
environmental quality criteria to be used in the
development of emission standards, standards of use or
guidelines for substances listed in annexes I and II of
the Land-Based Sources Protocol in accordance with
articles 5, 6 and 7 of that Protocol. '

(d} Epidemiological studies related to the confirmation (or
possible revision) of the proposed environmental
quality criteria (standards of use) for bathing waters,
shellfish-growing waters and edible marine organisms.

(e) Development of proposals for guidelines and criteria
governing the application of the Land-Based Sources
Protocol, as requested in article 7 of that Protocol.

(f) Research on oceanographic processes, with particular
emphasis on surface circulation and vertiecal transport.
Needed for the understanding of the distributien of
pollutants through the Mediterranean and for the
development of contingency plans for cases of
emergency.

(g) Research on the toxicity, persistence, bioaccumulation,
carcinogenicity and mutagenicity of selected substances
listed in annexes of the Land-Based Sources Protocol
“and the Dumping Protocol,

(h) Research on eutrophication and concommitfant plankton
blaoms. Needed to assess the feasibility of
alleviating the consequences and damage from such
recurring blooms.

(i} Study of ecpsystem modifications in areas influenced by
pollutants, and in areas where ecosystem modifications
are caused by large-scale coastal or inland engineering
activity.

(j) Effects of thermal discharges on marine and coastal
ecosystems, including the study of associated effects.,

(k) Biogeochemical cycle of specific pollutants,
particularly those relevant to human health (mercury,
lead, survival of pathogens in the Mediterranean Sea,
etc.).

(1) Study of nollutant-transfer processes.(i) at river/sea
and air/sea interface, (ii) by sedimentation and (iii)
through the straits linking the Mediterranean with
other sess.
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43,

44.

45,

46.

47.

48.

49.

50.

ASSISTANCE COMPONENT

In addition to the assistance envisaged through the activities of the
Regional 0il Combating Centre, direct assistance in the fields of
science, education and technology related to MED POL - PHASE II will
be provided as described in the following paragraphs.

Individual and collective training will be provided for scientists and
technicians in techniques (methods) required for their effective
participation in monitoring and research envisaged in the framework of
MED POL - PHASE II. This assistance will be in the form of
fellowships, experts, workshops, seminars, study tours, grants for
attendance at meetings, etc., and will cover training in analytical
and sampling techniques, data processing, interpretation of results
and various research topics.

Training for technicians and administrators will be organized in order
to facilitate the application of the Land-Based Sources and the
Dumping Protocols. The forms of training will be similar to those
mentioned in the preceding paragraph.

A quality control programme will be a part of MED POL - PHASE II to
ensure the highest degree of quality and of comparability of data.

The national research centres participating in monitoring will receive
standards and reference substances enabling them to participate in the
continuing Mediterranean and global intercalibration exercise,
Weaknesses detected through the quality control programme will be
corrected through additionmal training and technical assistance,
whenever necessary.

The common maintenance services for the sophisticated analytical
equipment (atomic absorption spectrophotometers, gas chromatographs,
etec.), developed during MED POL - PHASE I, will remain at the disposal
of participants in PHASE 11 thus enabling the equipment used by
national research centres to function properly.

As required and to the extent possible, standardized material and some
equipment will be put at the disposal of national centres
participating in MED POL - PHASE 1I to make it possible for them to
participate fully in the monitoring and/or research programme.

CO-ORDINATION

The periodic meetings of the Contracting Parties will decide on the
programme, approve its budget, review its progress and evaluate its
results,

The over-all co-ordination of MED PGL - PHASE 1I wall be ensured by
UNEP through the Co-ordinating Unit for the Mediterranean Action
Pian, with the assistance of the international organizations. Such
co-ordination shall be achieved as economically as possible.
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A standing Working Group for Scientific and Technical Co-operation
will be established by the Contracting Parties to assist them in their
review of the progress of the programme and the evaluation of the
results, It will advise UNEP on technical and policy matters related
to the programme and prepare recommendations for submission through
UNEP, as the secretariat of the Conventicon, tc the meetings of
Contracting Parties. The Group will consist of national MED POL
co-ordinators designated by the relevant national authorities and will
meet at least once a year.

The data quality control programme (paragraph 46) and maintenance
services (paragraph 47) will be organized and carried out by competent
international organizations or selected national institutions,
including those carrying out these programmes on a global level, under
the over-zll guidance of the Mediterranean Action Plan Co-prdinating
Unit.

In addition to the organizations belonging to the United Nations
system, the collaboration with other competent international, regional
and intergovernmental organizations in the implementation of MED POL -
PHASE II will be actively pursued.

BUDGETARY CONSIDERATIONS

The financial resources needed for the work envisaged in the framework
of MED POL - PHASE I1I will come from: '

(a) Contracting Parties to the Barcelona Convention (cash
contributions through the Mediterranean Trust Fund and
contributions in kind through participation of their
national institutions);

{(b) UNEP (cash contributions on a project funding basis and
contributions in kind through certain services);

(c) National institutions participating in the programme
(contributions in kind through services, staff time,
etc.)s

(d) International organizations participating in and
supporting the programme (contributions in kind through
services, staff time, and activities related to the
Mediterranean Action Plan);

(e) Voluntary contributions,
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APPENDIX

List of selected documents relevant to the development
and resuits of the Co-ordinated Mediterranean
Pollution Monitoring and Research Programme
(MED POL - PHASE I)

Report of the I0C/GFCM/ICEM International Workshop on Marime Pollution in
the Mediterranean (Monte Carlo, 9-14 September 1974), UNESCO 1974.

Project on Pollution in the Mediterranean (Msida, 8-13 September 1975)
I10C/MPPP/3, UNESCD 1975.

Report of the FAG(GFCM)/UNEP Expert Consultation on the Joint Co-ordinated
Project on Pollution in the Mediterranean {Rome, 23 June - 4 July 1975),
FAD 1975.

Report of the WHO/UNEP Expert Consultation on Coastal Water Quality Control
Programme in the Mediterranean (Geneva, 15-19 December 1975). EHE/76.1,
WHO 1976. - '

Directory of Mediterranean Marine Research Centres. First Edition UNEP
1976. '

Manual of Methods in Aquatic Environment Research. Part 2: Guidelines for
the Use of Bioclogical Accumulators in Marine Pollution Monitoring. FAO
Fisheries Technical Paper No. 150. FAD 1876,

Manual of Methods in Aquatic Environment Research. Part 3: Samplin§ and
Analysis of Biolcgical Material. FAQ Fisheries Technical Paper No. 158.
FAD 1976.

Guidelines for Health Related Monitoring of Coastal Water GQuality. Report
of a meeting of WHO/UNEP Joint Group of Experts (Rovinj, Yugoslavia, 23-25
February 1977). WHO 1977.

Health Criteria and Epidemiclogical Studies Related to Coastal Water
Pollution, Report of a meeting of WHO/UNEP Joint Group of Experts (Athens,
1-4 March 1977). WHO 1977.

Co-ordinated Mediterranean Pollution Monitoring and Research Programme (MED
POL) Summary Report of the Mid-term Review Meeting on IOC/WMO/UNEP and
I0C/UNEP Pilot Projects, {Barcelona, 23-27 May 1977).
IOC-WHD-UNEP/MED-MRM/3. UNESCO 1977.

Guidelines for the Implementation of Pilot Projects MED I and MED VI,
Supplements 1 and 3 to IOC-WMO-UNEP/MED-MRM/3. UNESCO 1977.
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Manual for Monitoring 0il and Petroleum Hydrocarbons in Marine Waters and
on Beaches. Supplement to manuals and guides No. 7. UNESCO 1977.

Mid-term Review of the Joint WHO/UNEP Co-ordinated Pilot Project on Coastal
Water Quality Control in the Mediterranean. Report of the meeting of
principal investigators of collaborating laboratcries (Rome, 30 May - 1
June 1977). WHO 1977.

Coastal Water Pollution Control. Report of a joint WHO/UNEP Warkshop
(Athens, 27 June - 1 July 1977). WHO 1977.

Manual of Methods in Aquatic Environment Research. Part 4: Bases for
Selected Biological Tests to Evaluate Marine Pollution, FAO Fisheries
Technical Paper No. 164. FACQ 1977.

Selected Bibliography on Studies and Research Relevant ta Pollution in the
Mediterranean. FAO Fisheries Technical Paper No. 165. FAQ0 1977.

Directory of Mediterranean Marine Research Centres. Second Edition, UNEP
1977.

Preliminary Repart on the State of Pollution of the Mediterranean Ses.
UNEP/IG.11/INF.4. UNEP 1978.

> Monitoring of Recreational Coastal Water Quality and Shellfish Culture
Areas. Report of a joint WHO/UNEP Seminar (Rome, 4-7 April 1978). WHO
1978,

Coastal Quality Monitoring of Recreational and Shellfish Areas {(MED VII).
Report of a Workshop convened jointly by WHO and UNEP. (Rome, 17-19
January 1979). WHO 1979.

Pollutants from Land-Based Sources in the Mediterranean. {Report prepared
in collaboration with ECE, UNIDG, FAQ, UNESCO, WHO, IAEA).
UNEP/WG.18/INF.4. UNEP 1979,

Manual of Methods in Aquatic Environment Research. Part 5: Statistical
Tests, FAQ Fisheries Technical Paper Ne. 182. FAQ 1979.

Principles and Guidelines for Discharge of Wastes into the Marine
Environment. WHO 1979.

Data Profiles for Chemicals for the Evaluation of their Hazards to the
Environment of the Mediterranean Sea. Vols. I and Il. IRPTC/UNEP 1979.

Co-ordinated Mediterranean Pollution Monitorang and Research Programme {(MED
> POL). Programme description, UMEP/IG.14/INF.3, UNEP 1979.

Summary Reports on the Scientific Results of MED POL., Parts I, Il and III.
UNEP/IG.18/INF.3. UNEP 1980.



UNEP/IG.23/11

Annex V
Appendix
page 3

Selected Bibliography on the Pollution of the Mediterranean Sea (prepared
in collaboration with FAQ, WHO, IOC, WMO, IAEA and UNEP). (In
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Reference Methods for Marine Pallution Studies in the Mediterranean
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preparation).

The State of Pollution of the Mediterranean Sea. Pergamon Press/UNEP (in
preparation),
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ANNEX II

tist of National Co-ordinators for MED POL

ALGERIA Rachid SEMROUD
ALGERIE Oirecteur
Centre de Recherches (céanographiques et
. des P&ches
* ) Jetée Nord, Amirauté
. B.P. 90
- Alger
Tel.: 627319 / 626659
. CYPRUS Andreas DEMETRDPOULDS
CHYPRE Head, Department of Fisheries

Ministry of Agriculture and
Natural Resources

Tagmatarchou Pouliou 5-7

Nicosia

Tel.: 021-403279

EGYPT
CLEYPTE
EUROCPEAN ECONOMIC COMMUNITY J. VACCAREZZA
COMMUNAUTE ECONOMIQUE EURGPEENNE Administrateur Principal
Gestion des eaux - DG XI
' Commission des Communautés Eurcpéennes
. 200 rue de la Loi

1049 Bruxelles
) i Tel.: 735-00-40
Telex ¢ 21877 COMEUR

FRANCE Michel DUPRE
Chargé de Mission & la Direction de la
Prévention des Pollutions
Ministare de 1l'Environnement et du Cadre de Vie
14 Bld. du Général Leclerc
92524 Neuilly sur Seine
Tel.: 758 12 12

GREECE
GRECE

@
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ISRAEL Yuval COHEN ®
Head, Marine Pollution Section
Environmental Protection Service
Ministry of the Interior
Jerusalem
Tel.: (02) 630407

ITALY Norberto DELLA CROCE

ITALIE €Ehairman
Group for Oceanographic Research - Genova
Institute of Hydrobiology and Fish Culture “e
University of Genava
Via Balbi 5 -
16126 Genova ¢
Tel.: 010 - 280955

LEBANON

LIBAN .

LIBYAN ARAB JAMAHIRIYA
JAMAHIRIYA ARABE LIBYENNE

MALTA Louis J. SALIBA
MALTE Principal Environment Officer
Department of Health and Environment
15 Merchants Street
Valletta
Tel.: 24071 / 29762
Telex: 100 MODMLT MT _ Cable: HEALTH MALTA

MONACO S.E. M. César SOLAMITO
Ministre Plénipotentiaire . -
Délégué permanent auprds des
Organismes Internationaux
Villa Girascle
16 Bld. de Suisse
Monte Carlo
Tel.: (93) 303371
Telex: 469796 GENTEL MC

Alain Louis VATRICAN (suppléant)
Secrétaire Général

Centre Scientifique de Monaco

16 Bld. de Suisse

Monte Carlo

Tel,: (93) 303371

Telex: 469796 GENTEL MC

MOROCCO ®

MARCC
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SPAIN Joaquin RGOS
ESPAGNE Subdirector
Instituto Espafiol de Oceanografia
Alcala 27
Madrid
Tel.: 232 1670
SYRIA
SYRIE
TUNISIA M. Salem HADJ ALI
TUNISIE Directeur de 1'Institut National
Scientifique et  Technique
d'0Océdanographe et Péche
Tunis
TURKEY , ' Ms. Tulay ONEY
TURQUIE Head, International Relations
Department
Undersecretariat for Environment Problems
Office of the Prime Minister
Tel.: 25 54 Cl1
YUGOSLAVIA

YOUGOSLAVIE



