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INTRODUCTION

The problem of undesirable plankton blooms, which had aggravated in recent years
in the Mediterranean and other areas, was raised and widely discussed at various meetings
organized in the framework of the Mediterranean Action Plan.

A Meeting on Eutrophication in the Mediterranean Sea, dealing with the scientific
aspects of the problem, had already been held in Bologna, Italy, in March 1987, in the framework
of the Med Pol activities.

At the Meeting of the Expanded Bureau of the Contracting Parties to the Barcelona
Convention (Athens, 1-2 November 1988), the problem of eutrophication and concomitant
plankton blooms was again discussed and the Mediterranean Coordinating Unit was urged to
take the initiative to formulate proposals for remedial actions.  As a first step, the Coordinating
Unit was asked to organize a meeting on the subject.

In compliance to this decision, the Coordinating Unit together with FAO, IOC and WHO
jointly convened a Meeting on the Implications and Control of Undesirable Plankton Blooms which
took place in Athens, at the premises of the Coordinating Unit, from 4 to 6 April 1989.

The objective of the meeting was to concentrate on the practical issues of the problems
of Mediterranean plankton blooms, to discuss the need and the preparation of guidelines for
detecting and monitoring eutrophication including the selection of priority parameters for its
qualitative and quantitative identification, to discuss possible measures for alleviating the effect
of the phenomenon and to discuss and review the exchange of information and close cooperation
with existing national and international projects.
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SUMMARY REPORT

1. A meeting of experts on Implications and Control of Undesirable Plankton Blooms,
jointly organized by UNEP, FAO, IOC and WHO, was held in Athens at the Office of the
Coordinating Unit for the Mediterranean Action Plan, from 4 to 6 April 1989.

2. The meeting had been called by the Coordinating Unit as a response to its formal
approval by the Expanded Bureau of the Contracting Parties to the Barcelona Convention
(Athens, 1-2 November 1988).  Twenty-one experts from six Mediterranean countries and three
U.N. organisations attended the Meeting (see annex I).  The Agenda adopted by the Meeting
appears as annex II.

3. Mr A. Manos, Coordinator of the Mediterranean Action Plan, opened the Meeting and
welcomed the participants on behalf of the Executive Director of UNEP.  He referred to the
recommendations of the meeting on Mediterranean Eutrophication held in Bologna in 1987 and
stressed that the present meeting was using them as starting point in order to propose some
practical actions.  He stressed that while the phenomenon was still not fully understood, any
clearly identified contributing factor of anthropogenic nature should be reduced.  He concluded
that the meeting should also identify priorities for further study which could be contracted to
laboratories and institutions with the necessary technical and financial resources.

4. He reminded the meeting that the rules of procedures for the meeting would be the
same as those used for all meetings of the Contracting Parties to the Barcelona Convention.

5. Mr S. Maestrini was elected chairman and Mr D. Degobbis rapporteur of the meeting.

6. The proposed agenda was adopted without any change and the meeting agreed to
work only in plenary session with the option of convening small working groups, if necessary.

7. The participants reviewed the work being carried out at their respective institutes which
is reported in annex III to this report.  The coordinating work and the activities carried out by
international bodies and organisations were also reviewed.

8. A lengthy discussion was held on causes and effects of plankton blooms as well as on
preventive and remedial actions.  In this connection some basic gaps and problems were
identified by the meeting e.g., the understanding of the extent of the anthropogenic influence on
plankton blooms, the lack of coordination between research as well as monitoring groups, the
lack of common methods of sampling and analysis and the consequent non-comparability of
results.  The meeting also agreed on a draft outline to be used in the assessment document to
be prepared as part of the LBS protocol implementation (see annex IV).  A research proposal
entitled "Prevailing terrigenic factors of enhancedeutrophication in critical pelagic environments
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of the Mediterranean neritic zone" was presented by Mr. J. Stirn (annex V).  The meeting
supported the proposed programme stressing that its eventual results would considerably help
the understanding of the problem of eutrophication in the Mediterranean Sea.

9. The meeting considered the coordination between ongoing programmes in the
Mediterranean and elsewhere as priority, and agreed that the MAP Coordinating Unit should play
an active role in the regional collection and dissemination of results of monitoring and research
programmes.  In this connection, a form for the collection of data was agreed upon (see annex
VI) and its use by all Mediterranean groups was recommended.

10. As a result of the discussions, the meeting agreed on a set of recommendations which
identified practical actions and priority areas of study (paragraphs 13 - 29).

11. No other business were raised by the meeting and the participants agreed to adopt
only the recommendations and not the summary report which would be circulated at a later stage.

12. The meeting was closed at 13.00 hours of 6 April 1989.

CONCLUSIONS AND RECOMMENDATIONS

13. The meeting agreed on the need to pay particular attention to toxic and non toxic algal
blooms linked to eutrophication and the increase in cellular density of certain toxic species such
as Dinophysis and Alexandrium minutum; however, the deterministic character of their
appearance was still not well known; because of these gaps, theories could not be built to allow
effective measures to be taken against their occurrence.

14. On the basis of the results presented during the Bologna Workshop in 1987 and of the
discussions which took place during this Workshop, the meeting noted that the algal blooms
which have undesirable consequences increased in frequency and area in the coastal waters of
most Mediterranean States.

15. The waters affected belonged, generally speaking, to geographically enclosed areas
(lagoons, bays and gulfs) or areas temporarily immobilized because of special hydrodynamic
conditions (e.g. the Emilia Romagna coast).  In addition, such areas generally were known to
receive considerable external inputs of biogenic elements.

16. On this basis, the meeting considered that action was needed at national and
international level in order to:

- preserve the oligotrophic ecosystem considered as the main characteristic of the
natural inheritance of a large part of the Mediterranean Sea as well as an
essential resource for the national economies;
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- prevent any further increase of eutrophication phenomena in certain areas where
the eutrophication already presents a hindrance and/or negative impact upon
fisheries and mariculture, tourism and recreation, thallasotherapeutic use of sea
water as well as a potential health hazard, particularly as related to eventual
toxicity of sea food.

17. Recognizing largely known difficulties marine ecologists are faced with while
attempting to distinguish between man-made eutrophication and consequences of purely natural
variability and long-term fluctuations, for the majority of relevant cases in the Mediterranean
region, a scientifically justified judgement appeared feasible with a proper analysis of existing
data.  Some cases such as the increasingly frequent planktonic blooms in open sea areas may
be assessd only on the basis of results expected from further research and long-term monitoring
of selected parameters at selected sites covering the identified areas at assumingly critical
eutrophication levels and comparable reference areas, free of pertinent man-made environmental
modifications.

GENERAL

18. Before any practical action is taken which would aim at reducing or eliminating algal
blooms, the meeting recommended that:

(i) the inputs in biogenic elements be calculated by including all chemical forms (i.e.
dissolved, particulate, mineral, organic) in the water column and the mobilizable
fraction of sediments, especially as concerns nitrogen and phosphorus and that
silicon be taken into consideration in the calculations;

(ii) the relative value of external inputs be calculated in relation to the natural pool.  A
decrease in inputs would in effect not have any practical interest unless these
inputs would be at least as considerable as the natural pool.

19. (i) In any event, all discharges, direct or indirect through water courses should be
prohibited in enclosed or semi-enclosed areas of a limited surface, where the self-
cleaning capacity is saturated.  A study of the hydrographic structure of such areas
should also be made.  Furthermore, in areas where episodes of eutrophication
and plankton blooms are regular events, it was suggested to reduce local input of
nutrients by at least 50 percent.

(ii) Taking into consideration that certain factors are recognized as possibly
facilitating the development of phytoplanctonic disturbances, the meeting
recommended, wherever possible, the promotion of all measures which would
prevent or correct density stratification of the environment and which would lessen
the confinement of the waters  through any hydraulic arrangement which would be
likely to increase water circulation.
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(iii) The meeting also recommended intervention, whenever possible and after making
an estimation of possible negative effects, on the natural cycle of the environment,
either through direct elimination of biogenic elements (dredging, burying of
sediments), or indirectly through the development of shellfish - growing activities;
the latter would on the one hand make possible the recovery of biogenic elements
as an economic resource and on the other the reconcentration of biogenic
material at the level of sediments.  It is hoped that the European Community, within
the framework of the MAST and STEP programmes, will consider the study of this
type of intervention.

20. The cooperation among projects studying eutrophication and plankton blooms should
be enhanced by exchange of information and regular meetings of experts especially
in concomitance with exceptional phenomenas in order to identify possible causes and
environmental conditions.  MAP secretariat should prepare and distribute
questionnaires to governmental offices and scientific institutions in order to collect and
disseminate information on past and ongoing programmes on undesirable plankton
blooms.

21. Considering that the problems of eutrophication and plankton blooms is already a
serious and complex problem in the Mediterranean and that it is expected to worsen
in the next years, the meeting recommended the establishment of a working group of
specifically competent ecologists and oceanographers from the Mediterranean region
who would have the responsibility to propose activities, projects and organizational
details to be submitted to the MAP Coordinating Unit for consideration and eventual
approval.

22. The establishment of a Centre for the toxonomic identification of species causing
blooms is highly recommended.

23. It was suggested to start multidisciplinary studies (preferably together with international
teams) in those areas markedly affected by external nutrients and in which significant
restoration activities were planned.  The studies would provide a model of ecosystem
functioning in different nutrient load conditions, and offer information on the effects of
reducing nutrient load compared to those due to changes of oceanographic and
climatic conditions, e.g. the northern Adriatic, since a large restoration recovery
program of the Po River, the largest external nutrient source in the region, has been
launched.

MONITORING

24. It was recommended that for Mediterranean sites known to be affected by frequent
plankton blooms, a collection of coordinated and comparable information should be
made on agreed forms containing physical and biological data which would give a full
picture of the geomorphological, environmental and biological characteristics of the
bloom area.
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25. It was recommended that continuous recording sensors be developed and
implemented in particularly sensitive areas at least during critical periods.  In
particular, continuous monitoring should be implemented including stratification of
density, velocity field, dissolved oxygen in the bottom layer and chlorophyll.  Specific
monitoring campaigns should allow the intercalibration of instruments and the
collection of samples needed for the study of biogenic compounds and of
phytoplankton quantity, structure and density as well as the dominant species.

26. A Standard Reference Method on eutrophication monitoring should be developed.  It
should include, among others, sampling strategies, methods of measurement
(including aerial surveys) and interpretation of results.

27. On the long-term, any effort should be made to establish simultaneously in several
Mediterranean areas, both affected and unaffected by external nutrient sources but
particularly in those already contaminated by plankton products, a plankton bloom
monitoring programme, based on essential but reliable set of parameters and
conducted with a common methodology.

28. Such a monitoring would be useful for some practical purposes:

a) these activities should represent an early warning system, efficient at least in
already well investigated regions (Adriatic and Aegean areas, Gulf of Lyon, etc);

b) monitoring would provide comparable data, useful to evaluate the regional scale
of undesirable events, as well as the relative importance of natural (e.g. unusual
oceanographic and climatic conditions) and anthropogenic factors;

c) the comparison between data from different areas would contribute to put in
evidence common and/or specific characteristics of each area and give indication
for specific field and laboratory experiments to explain plankton bloom
mechanisms;

d) such a monitoring would provide evidence of the relative importance of different
external sources of nutrients indicating priorities of interventions.

29. Monitoring of toxic plankton species should be intensified and enlarged to those areas
in which they did not yet occur but changes in the plankton composition were observed.
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ANNEX II

Agenda

1. Opening of the Meeting

2. Rules of procedure

3. Election of officers

4. Adoption of the Agenda

5. Organization of work

6. Review of previous and ongoing activities

7. Causes and preventive actions

8. Effects and remedial actions

8.1. Existing measures in other regions
8.2. Guidelines for detecting and monitoring eutrophication in the marine environment
8.3. outline of an assessment document

9. Coordination with existing national and international programmes

10. Conclusions and recommendations

11. Other business

12. Adoption of the report

13. Closure of the meeting
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ANNEX IV

ASSESSMENT OF THE STATE OF EUTROPHICATION IN THE MEDITERRANEAN
SEA AND PROPOSED MEASURES

1. General Introduction

2. Definition of eutrophication

3. Causes and mechanisms of eutrophication

4. Sources, reservoirs and fluxes of eutrophying substances

5. Extent of eutrophication in the Mediterranean

6. Effects on marine life, resources and amenities

7. Human health aspects

8. Preventive and remedial action

9. Existing national and international legal measures

10. Rationale for establishing eutrophication control measures

11. Requirements for control and reduction of pollution effects

12. Measures proposed for adoption by the Contracting Parties

13. References
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ANNEX V

PREVAILING TERRIGENIC FACTORS OF ENHANCED EUTROPHICATION
IN CRITICAL PELAGIC ENVIRONMENTS OF THE MEDITERRANEAN NERITIC ZONE

(Experimental Research Proposal)

by M. Aubert and J. Stirn

Outline

Justifications

- Preserving oligotrophic ecosystem as the main characteristics of the natural inheritance as far
as the major part of the Mediterranean Sea is concerned and as an essential resource for the
national economies.

- Prevention of further increases of eutrophication phenomena and possible improvements of
conditions in certain areas where the eutrophication presents already a hindrance and/or
negative impact upon:

- fisheries and mericulture,
- tourism and recreation,
- thallasotherapeutic use of sea water,

as well as a potential health hazard, particularly as related to eventual toxicity of sea food.

Rationale

Considering as critical in the concept of this proposal those specific environments in which the
pertinent receiving capacity appears as to be at least temporarily surpassed, the only realistic
alternative for the majority of cases seems the requirement for a significant reduction of relevant
bioactive inputs from land-based sources of industrial, domestic and agricultural origin. Apart from
measures for the elimination of detergent-phosphates, the present legislative and engineering
trends are focused towards advanced treatment of sewage, finalized with the precipitation of
phosphorus. This concept is partly due to rather non-critical transfer of practices as common for
fresh-waters, and partly laying upon already historical doctrine of phosphorus-limited primary
productivity of the Mediterranean Sea. However, the relevant evidence is rather poor and also it
never has been proved experimentally. Therefore the relevant scientific advice to the engineering
is risky and so are the envisaged capital investments that may not lead to any significant
improvements. In addition to the above limiting macronutrient-dilemma there is a number of other
questions to be answered that are particularly relevant to the dynamics of dinoflagellate populations,
e.g. bioavailability of microelements and vitamins as well as the function and/or disfunction
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of telemediatons (exocrines) being blocked by certain non-biodegradable pollutants. Therefore the
purpose of the proposed research is to investigate the above problems in a succession of project
tasks and to transfer the results obtained, advising the management and engineering on rationally
selected targets for remedial actions.

Programme Outlines

(Listed in an approximate follow-up of research operations)

- Selection of critical environments to be studied and compilation of pertinent data that have been
gathered previously.

- Identification of environmental and trophic conditions during the entire cycluses of given bloom-
phenomena within the areas of their appearance by continuous and/or high frequency
measurements.

- Gathering data for the inventory and budgets of terrestric and atmospheric inputs of nutrients,
selected microelements, chelating and eventually toxic effluent.

- Formulation of artificial growth-media which simulate environmental and trophic compositions
that can be most likely expected at the initial phase of a bloom development.

- Technical and methodological development of chemostat-type system for flow-through
bioassays and its application for the following aspect of the experimental research:

- macronutrient-controlled productivity, population dynamics and ecophysiology of species
that appear as dominant components of blooming phytoplankton associations, in
monocultures in the first and in simulated mixed cultures in the following phases of
experiments.

- Identification of actually limiting species and forms of macronutrients and the relevant
variability as related to both, changing properties in the growth media and intracellular
nutrient pools, extrametabolic recycling, etc.

- Limiting and/or promoting trophic factors which partly control proliferations of pertinent and
as monoculture available dinoflagellate species, including eventual influence of bioavailable
microelements, particularly the iron, vitamins and diatom-produced antagonistic
telemediators.

- Preparation of antagonistically active growth media and research in their eventual
disactivation due to the molecular blockage by a number of potentially toxic components of
agricultural and industrial pollutants as being assumingly relevant.




