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NOTES

GESAMP is an advisory body consisting of specialized experts nominated by the Sporsaring
Agencies {(IMO, FAD, Unesco, WO, wHOD, IAEA, UN, UNEP). Its principal task is to pravide
scientific advice on marine polivtion problems to the Sponsoring Agencies and to the
Intergovernmental Oceanographic Commission {(10C).

This report is available in English, French, Russian and Spanish from any of the Sponsaring
Agencies,

The report contains views expressed by members of GESAMP who act in their individual
capacities; their views may not necessarily correspond with those of the Sponsoring Agencies.

Permission may be granted by anyone of the Sponsoring Agencies for the report to be wholly or
partly reproduced in publications by any individual who is not a staff member of a Sponsoring
Agency of GESAMP, or by any organization that is not a sponsor of GESAMP, provided that the
source of the extract end the condition mentioned in 7 above are indjcated.

DEFINITION OF MARINE POLLUTION 8Y GESAMP

"Pollation means the jntroduction by mar, directly or indirectly, of
subgtances or energy into the marine environment (including
sstuaries) which results in such deleterious effects as harm to living
resources, hazards to human health, hindrance to marine activities
including fishing, impairment of quelity for use of sea water and
reduction of amenities".,

For bibliographic purpeses, this decument may be cited as:
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2.2

2.3

2.4

ODPENING OF THE SESSION

The Joint Group of Cxperts on the Scientific Aspects of Marine Pallition (GESAMP) held ita
seventeenth session at the tHeadquarters of the Food and Agriculture Organization of the
United Mations [FAC), Rome, from 33 March to 3 April (987, under the chairmanship of Ms
GuDL Howells, Mr H.LL. Windom was Vice-chairman.

At the opening of the session, the Director of the Fishery Resources and Chvironment Division
of FAD, Mr 4, Lindguist, on behalf of the [lirector-Ceneral of FAD, welcomed the
participants. Mr Lindquist noted that the interdisciplinary nature of SESAMP has made it an
outstanding body within the United Mations system and Lhat the ability of GESAME to deal
with marine pollution issues which are of direct interest and concern to the Mermber States of
the Fond and Agricuiture Organization of the United Matians, as well as to the international
community as a whaole, had been of great value. Mr Lindguist further pointed oot that a
number of items to be considered by GESAMP at this meeting wers of a rather difficule
nature, but he hoped that these could be settled by caonsensus of tha Ciroup. 11 conclusion, M
Lindquist wished GESAMP every success in its tasks.

The Chairman of GESAMP thanked Mr iindguist on behalf of the participunts for his good
wishes for the success of the session, for hosting the meeting and for the provision of
secretariat facilities.

Observers representing institutions and oryganisations interested in prevention and control of
marine pollution, upen invitatian by the Chairman, submitted brief statements on the scope
and objectives of their bodies in relation to the interests of GESAMP,

The Agenda for Lhe sessien, as adopted by the Group, is given in Appex L The list of
documents submitted to the session relating to particular items of the Agenda is given in
Annex (L. The list of participants is given in Arnex IIL

REVIEW OF POTENTIALLY HARMFUL SUBSTANCES (Working Group 13)

The WH(I Technical Secretary briefly reviewed the recent developments within Warking Group
13, which (5 rarrying out its mandate through the sub-groups an arganic and tnorganic trace
contaminants and on the effects of nutrients on the marine environment.

Sub-Group on Organic and Inorganic Trace Contaminants

[During the last intersessional period the final docoment on organosilicons was tssued (Reports
and Studies No.29} and the review document on arsenic, mercury and selenium was edited and
sent ta press (Reports and Studies Na.2B).  The activities of the sub-group concentrated on tha
review of careinogenic substances, i.e. its Chairman and the Technical Secretaries of the

,,,,,,, P S S 1 aEE

spunsoring nrganizaijons explored aiternatives for the continuation of the sub-group.

The Chairman of the Working Group, Mr L. Fribery, reported to GESAME about his efforts
with various national and regional agencies to oltain supplementary financial support for the
in-depth evaluation of carcinogens in the marine environrment. The topic had also Been the
subject of presentations and discussions at various international conferences, addressing
questions such as the concentrations of carcinogens in seafond, their bicaccumulation and the
amounts taken in through the seafoed consumption route,

The quantification of the amounts of carcinogens consurmed with seafood was debated, and risk
assessment princtples used by WHO were specified, It was stated that concentrations in
marine Liota are known for a variety of carcinngens and that it should be possible, by means of
typical consumption patterns to calculate the aversge and maximuom contribution of carcino-
gens to the human diet from this expasure route.

The Group then reyuested clarification from the spansoring organizetiong oz to the basis for
their approaching CESAMP on the subject of varcinogens. It was explained that, in most of
the international conventions on marine pollution controf, carcinogens were listed as harmful
substances. They were mostly included in the 'black list' of leqal documents such as the Oslo
Convention, the Protocol for the Protection of the Mediterranean Ses against Pollution from
{and-based Sources of the Barcelona Convention, and several other regional and inter-country
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treaties, The LIN agencies providing secretariat services to those legal insteuments are
mandated and nbligated to specify the carcinbgens in guestion and ta furnisi seientific proof
as to their potential harm to rmarine ecosystems and to human health through their presence
and accumulation in marine biota.

The Chairman of the Working Group drew attention to the recommendation made in the
working paper presented tno (GESAMP XVI to which representatives of WH(), (MO, the
Intermational Agency for Researeh on Cancer (IARC) and the Internatiomal Council for the
Exploration of the Seas (FCES) had been party, i.e. that the oarganizations concerned consider,
as @ matter of urgency, the maobilization of the necessary suppork for the further developrment
and accelzration of work on the impact of carcinsgenic substances on marine organisms and
irmplicationa concerning public health. The above recormmendation was formulated as @ need
to carry oub comprehensive reviews and evaluations of all aspects of Lhe hazards of
varcinorens i the marine environment. {t was recognized that the work propnsed will need to
use a multi-diseiplinary approach and invelve speecialists in several fields.

The Giroup suggested that this could be achieved by a substance-by-substance assessment of
roncentrations in the marine environment and assariated effects and, in this context, it lelt
that the Group should react positively to the agencies' request,

It was proposed that, during the next intersessional period, the sub-group should concentrate
on mspects of the introduction, occurrence and distribetion of specific carcinogenic substances
in the marine environment, particularly in edible organisms. This would include consideration
of the chemical speciation and accumulation of these subistances. It shouold seek advice from
other appropriate international bodies such as ICES, as well as the suppart of national researcft
inatitutions.

In the light of the changing focus of work of the sub-group it was considered appropriate to
shift the responsibility of lead agency to Unesco in order to make full use of the existing
marine science data base. Coanfirmation was given that WHD will continue to co-sponsor this
work and will provide for the necessary support to the human health risk assessment, including
the use of seafood consumption patterns. The other cooperating agencies GUNEP, IMG, FAQ)
will also continue o support this Working Sroup.

Sub-group on Nutrients

The progress report of the sub-group on nutrients under the Warking firoup on the Review of
Potentially Harmfol Substances wes intreduced by the Unesen Technical Secretary.  He
recalled that the sub-group was created at the Sistegnth Session of GFSAMP, Marchr 1984, tn
evaluate under the Terms gf Reference for Working Group 13 the rmost common notrients,
working by correspondence, for the first intersessional period- [0 consultation between the
Chairman of sub-group, Mr 1L, Portmann, and the sponsaring agencies, a workplan and a list
of the potentiat topics to be covered by the work have beon developed and & large muenber of
scientists around the waorld invited to contribute on specific topics as well as an kopics af their
awn chotoe. Positive responses have been obtained from aboul one third of those contacted,
and abgut 10 contributions had been received in early 1987,

These contributions, together with the already existing material, cover a substantial part of
the topics identified. In order to intsgrate the information, obtain coverage of the missing
parts and compase a draft report, it is proposed that a meeting of the sub-group be arranged
for mid-1987.

The Chairman of the sub-group reviewed the substance so fur covered by the contributions
received, suggesting good coverage but also gaps for several regions. It is expected that these

*r Portimenn noted that the problesn of evtrophication hid been considered important at the
last session of GESAMI? and by the Working Grouwp on the State of the “Marine Environment
(Working (roup 26), and he suggested that the sub-yroup could consider asperts of this problem
aru! feed its results to Working {Group 26, provided a meeting of the sub-group could be
arranged. A summary af the progress report is given in Annex [V,

(i)

{it)

(iii)

[iv)
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Any data set for consideration will thus need Lo provide:

- long-term records of the species, community or ecosystem;
- coincident data on nlimatic or other natural factors$h

- coincident measurements of implied or identified pollutants,

as well as inore general information, e.y. of exploitation or menagement changes, or of
independent but significant changes in the locality, which could influence a population or
community .

The following work plan is propnsed, probably over a two-to-three year timescale.

{a) Identification of candidate data sets {for a range of species) to cover a range of
conditions, bath those thought to be pristine or 'unpolluted' and those shown to be palluted
or contarminataed by identified materials.

{h)  Consideration of case histories of known pollution (and recovery) for a variety of classes
of pollutants.

{c)  Selection of potential pollutants and other perturbing factors for cnare detailed study-

(d) Review aof information on physiclogical or biochemical mechanigms of action {and
recovery) from bath laboratory and field studies.

(el Review of information on genetic or reproductive response to chenges in population
strenqgth.

(f}  Considerstion of individual, population and community responses; lifetime doses.

(g) Consider what programme of monitoring would be needed to docurment effects at current
or projected levels of contarnination, the sampling and analytical tools required, the
sensitivity of response, the timescale of response, the geographic extent, the associated
data requirements {#.q. climatic datal.

Species of both economic or conservation interest rmust be included; these will certainly be fish
and shellfish, but marine mammals ahd birds and foodchain organisms should also be considered.
Different habitats should also be reviewed although much more information is likely ta be
available for inshore and shelf areas than for open opceans. Special consideration might be given
to known sensitive areas such as tropical and arctic seas and to enclosed seas.

The first meeting would give particular attention to items (a), (b}, (e} and {g). Those members
identified for the first meeting of the Working Group have been asked to prepare pszpers to
initiate discussion on topics related to their interests and experience.

Terms of Reference of Working Group 27

To exarnine the evidence for the slow but long-term ecological changes which may e due to
low persistent concentrations or stow ouild-up of contaminants in the marine enviropment,
tncluding changes in species composition and abundance, in physiological and reproductive and
genetic functions affecting ecosystems at population levei, in physical and chemical
conditions of affected habitats, etc.

to exarmnine the evidence for rehabilitation and recovery of altersd (damaged] ecosystems and
habitats, and to study and define the key elements and processes involved;

to develop the concepts needed for understanding long-term ecosystem changes influenced by
persistent low-level contarmninations, and

to identify gaps in knowledye where additiona] studies were needed.
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Annex X

PROGRESS REPORT OM THE WORKING GROUP ON
LONG-TERM E£COLOGICAL CONSEQUENCES OF LOW-LEVEL CONTAMINATION
OF THE MARINE ENVIROMNMENT

{Working Group 27)

In the intersessional period the Chalrman of the Working (iroup had contacted a nomber of
individuals and egencies to seek comments on the tasks envisaged in the Terms of Reference
and to identify possible data sets for the Working (3roup's consideration. A substantial range of
comments and suggestions had been received and these would be collated and summarized for
the quidance of the Working Group at its first meeting., These cormments had materially
gssisted the Chairman in developing the following strategy and workplan for the future
meetings of the Werking Group.

It was argued that the hypothesis to be tested is thal persistent pollutants at low {man lethal}
concentrations will have effects on populations and communities; that these effects will be
evident and measurable both in individuals exposed in controlled tests and alse in pupulation or
community changes. However, a “"bottorn line” approach might be to nate the Inss of a
particular species from an area and to demonstrate that this loss is associated (i.e. statistically,
contempararily or geographicaliy) with an identified and measured contaminant. Correlation,
however, is insufficient alone, and unequivocal confirmation should be sought by experimentsl
pxposure of the target organism to appropriate concentrations of the toxic agenl and by
evidence of some detrimental change that could have a significant adverse effect an the well-
being of a population or eommunity. independent eviderce of damage at different locations, or
at different times, or observations of damage following acecidental release {(at appropriste
concentrations} could provide supporting, if eircumstantial, evidence. Abaterment of an iden-
tified discharge shoutd be followed by reduction or reversal of the obgserved damage.

The detection of effects tn the natural environment is Jif ficult or even impoasible if there is no
established Baseline encompassing the variability of natural populations and communities. This
variability arises from a complexity of natural and other influences, not all of them identified.
Extrinsic factors may induce long-term natural cycles in abundance of a species, and the
interaction of several such factors and responses with different time scales may rmean that the
frequency ts irreqular and hard to predict. In addition, the probability of long-term natural
cycles in populations {due to intrinsic biological phenomenal will mean that long-standing
records of species or communities, both in terms of abundance and occurrence, are needed to
establish whether a change has indeed occurred. The availabliity of such records, maintained
aver sufficient time and carried out wilh consistency throwghowt, ts steictly limited. Any
changes may be masked by the inherent variability of binlegica]l phenomena, and statistical
and significance. Statistical methods can also be used to define the number of observations
that will be needed over specified sampling periods in order to establish a trend of specified
rmagritude.

many natural factors, as well as a suite of potential poltutants, are known te influsnce popu-
lations or communitins, especially climate-related factors and interspecific relationships.
Fluctuations in populations, which can be attributed to these wnd other possibly natural cauvses,
may be large (0 relation to the chenges broeght about by exposure to low levels of pollutants
even over the long term. Further, the extent and variability of natural population changes is
rarely well established. Cornmercially exploited species may provide the best data base, but in
that case the effects of variashle levels of expleitation and of management practices will bave
to be taken into account. Other regional or local changes of possible influence will have to he
inciuded.

A further problem is the interpretation of exposure to & number of pollutants simultaneously. In
sare cases, damage has bieen reasonably attributed to the additive effects of several pollutants
{e.3. trace metals}; in other cases synergistic or antagonistic effects may be observed (e.g.
temperature stress and 4 toxic agent). Often the interpretatioa is purely empirical, however,
and so difficult to apply In genera) terms. In some instances, synergistic or interactive effects
are invoked without good evidence; corversely they have been ignored in other cases.

2.14

2.15

2.6

217

2,18

2.20

3.1

3.2

The (Chairman noted that considerable progress had been made by working through corres-
pondence only and that a draft repart would be produced in time to be incorporated into the
deliberations of Weorking (Groug 26, and invited cormments fram the Group.

The guestion was raised whether factors concerning the physical conditions in the marine
environment (e.g. stratification, turbulence, currents!, river runoff, and other factors, such as
availability of trace elements, influencing the productivity and occurrence of plankton blacms,
wauld be considered. It was suggested that problerms associated with agquacultuse, giving rise
Lo input of organic material and nutrients, should be considered also,

It was mentioned that discharge of nutrients and oeganic material may be acceptable in
certain conditions but unacceptable in other situations, and that an evaluation should be made
of when and at what level of discharge an effect would be expected for given environmentat
conditions. Guidance would also be valuable on the levels of increase of inputs a diven marine
system ecould receive without umacceptable changes being induced. An evaluation should also
be made of effects of changing the physical environment without changing rates af inflows,
and examples of experiences in this respect were given.

In certain areas of the Pacific, and possibly other places, small increases of nutrient levels
may influence the primary productivity in the water column to such an extent that coral reefs
are adversely affected, and the sub-group ought to give consideration to this problem.

it was mentioned that several regional seas should be congidered, e.g. the Cast Asian Seas,
South Asian Seas and South Facific, and that coordination with on-geing activities should be
secured, for instance in the Mediterranean. It was also guggested that effects of decreases of
inputs of nutrients, an example being the reduced Nile flow, vught to he evaluated and that
modelling could be a valuable tool.

Mr Partrnann responded that these comments and suggestions would be taken into account by
the sub-group as far as possible and in accordance with the Terms of Reference, and he noted
in particular that the eutrophication prohblem would be conaidered by the sub-group.

The Chairman cancluded that GESAMP would expect a well-advanced draft report at its next
session and the suh-group should also feed its resuits to Working Group 26 as relevant,

EVAILUATION DF THE HAZARDS OF HARMFLA SULBSTANMCES CARRIED BY SHIPS
(Warking Group 1}

The 1M} Technical Secretary informed the CGiroup that the Working Group on Evaluation of the
Hazards nf Harmful Substances Carried by Ships had rmet twice during the intersessional period
- in Delft, Netherlands {26 to 30 May 1986}, and in Lendon, United Kingdom (3 to 7 November
|986). The Woerking Group had made considerable efforts to complete the hazard evaluation of
all thpse substances known to be ecarried in bulk, taking inte account the date of imple-
mentation in April 1987 of Annex I to MARPOL 73/78 (Reguiations for the Control of
Pollution by MNoxious Liguid Substances in Bulk). The evaluation of substances carried in
packaged form was the other major task, to be carried out as a priority in the near future,
berause this was of particular importance for the implementation of Annex I of MARPOL
73/78 (Regulations for the Prevention of fPollution by Harmful Substances Carried by Sea in
Packaged Formsl. The Group also noted that requests continue for the hazard evaluation by
GESAMP of new substances proposed for carriage by ships; this was likely to he a continuing
task for GESAMP.

The Chairman of the Working Sroup, Mr P.G. Jeffery, introduced the reports of the nineteenth
and twentieth mesting of the Working Group. He highlighted some of the major activities,
noting it particular that the quidelines for evaluating threshold walues for fish tainting are
near to completion and that these will be incleded in & revision of GESAMT Reports and
Studies No.l7, currently being carried out by the Working Giroup with a view te publication.
This should be ready for consideration by the eighteenth session of GESAMP and will, in
addition to the material contained in previous reports, itnclude advice for toxicity and,
bipaccumulatinn testing, descriptions of relevant long-term health effects and all the hazard
profiles prepared so far by GESAMP,
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The Group welcomed the progress being made in the assessment of the potential of substarces
to taint seafood by placing rmeasurement of such effects on a more ohjective and scientifie
hasis. It urged the early putlication of the GESAMP (Guidelines for Zvaluating Threshotd
Values for Fish Tainting as part of the current revision of GESAMP Tfepnrts and Studies No.l7,
taking inta accaunt that the very recently published 'Evaluatian of Fish Tainting', prepared by
the European Chemirval Industry Scalogy and Toxicolegy Centre (ECETOC Technical Report
No.25), was based on the draft GESAMD Guidelines.

The Graup tonk note of and endorsed the stand made in the report of the nineteenth session of
the Working Group that the Working Group was not able tn agres with the views of the
chemical industry "that the differences between the marine toxicities of the relevant isomers
were not great and that, therefore, it would be entirely reasonable for chemicals carried in
bulk to assume the same hazard profile for each individual isomer or mixture of isamers to
which the entry in the (MO Bulk Chemical Coades applies”.

With regard to the evaluation of lubrication oil additives, the Group noted that tweo of the
classes of additives containing zine were assigned '+' by the Warking Group (i.e. bizaceumu-
lated to significant extent and known tn produce a hazard to aquatic life or human health),
Several members of the Group expressed their views that the substances concerned were likely
tn degrade slowly and were unlikely to biosccumulate to a significant extent. The Working
Group was requested to review the existing hazard profiles of zinc compaunds.

The Group stressed the importamce of comsidering breakpeints in homalogous series af
compounds that are of inereasinig toxicity and decreasing solubility in water. It uvrged the
Working Group ko contimue such investigations.

The Group noted and appreciated the action taken by MO in rnaking provision for the
impravement of the present filing and retrieval system of GESAMP hazard data. This matter
had been of some concern for the Group for several vears and it therefore endorsed the
measures taken by IMO, ernphasizing that the GESAMP hazard files contain the basic material
ard data necessary for the development by MO of poliution categories of substances and of
ship-type carriage requirements relevant tn the effective implamentation of MO instruments.

The Group, after a number of comments and explanations given by the Chairman of the
Working Group on the Evaluation of the Hazards of Harmful Substances Tarried by Ships,
approved the reports of the nineteenth and twentieth sessions of the Working Group. In
particular, the Group agreed to the future work plan of the Working Group as set out in its
reparts, and also adopted the hazard profiles set out in the annexes tn the Working Group
reports. A surnmary of the reports is given in Annex V.

The i) Technical Secretary expressed his appreciation to Mr P.(i. Jeffery, Chairman of the
Working Group, who will retire from this office in the near future. The Group also thanked Mr
Jeffery for his long service as mmember of GESAMP,

INTERCHAMNGE OF POLLUTANTS BETWEEN THE ATMDSPHERE AND THE OUCEANS
{Working Group 14}

The WK Techpical Secretary reminded the Group that, at the Sixteenth Session of GESAMP
{1988}, a draft report was submitted by the Warking Group covering mainiy the role of the
global ocean in influencing the magnitude and variations of tropospheric carbon dioxide
concentrations, which is vital for understanding and rmodelling any associated climatic changes
and anomalies. Having made a nomber of comments, the sixtesnth session of GESAMP
endorsed the report in principle and recommended that the work on the report be continued
during the intersessional period. [ue to financial and organizational reasons, the Working
Group had not heen able to complete this task but intended to eontinue the work during the
next intersessional period. GESAMP members will be requested to comrment on the report
before the elghteenth session,

It was reiterated that the Working Groop would review also sbme UNER Refarence Methods
for the Regional Seas Prograrmme for the determination of contaminantz in the marine
atrnogphere and their deposition.
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(e} the integrity of the rale of the oceans in the energy balance of the earth;
{iii) tn base its draft on detailed technical annexes that wili become part of the report.
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Annex 1X

SUMMARY OF THE REPORT OF THE CORE GROLP
OF THE WORKING GROUF ON
THE STATE OF THE MARINE ENVIRONMENT

{(Working Group 26)

Fallowing the endorsement of the outling of the Review at the sixteenth session of GESAME in
Mareh 1986, the Core Group continued to identify Individuals or groups of scientiats to deal
with sections of the review. In particular, the task teams were set up to produce reports on the
reginnzf seg areas.

A meeting was held in London in January 1987 which was attended by the Care Group and its
experts, as well as the rapporteurs from each of the regional task teams which are operating as
a parallel activity of the Working Group,  This could be regarded as the first plenary session of
the Working Group, and it provided an opportunity for mast of those invalved in the Review to
rongider each item of the outline, to ensure that all points were covered without significant
overlap, to reconsider the details and =rrangements of each section and to work out a
provisional timetable.

A rmajor achievement at the London meeting concerned the progress of the Regional Reports,
which are seen a8 an important basic contribution to the Review, from which information for
many sections will be drawn. Oraft reports from all the regions were presented and subjected
to detalled discussion. They provided, among other things, guidance which will eneble the
Working Group to focus on the most pressing pollution preblems in each area and highlighted
several topics which had pot been previously considered. In general, these regional reports
constitute a vatuable contributlan ko the preparation of the Review. Arrangements were made
to desgl with a number of areas not covered by UNEs Regional Seaz Programme.

In addition, the Londor meeting made various changes in the outline. These included relatively
minor alterations in the order of chapters or sections to rationalize the presentation, as well as
the insertion of several mew sections. Among the latter was 4 section on public health effects
which will bring together the various aspects which bear on human pathology: & chapter on
quality control of data with biclogical sactor and 3 section on land-use practices which eould
have coastal immpacts.

One aspect which it was felt required further eluboration was a consideration of the relative
inputs of contaminants from rivers and the atmosphere to the sea. Although each of these
areas was the concern of specific existing GESAMP Working Ciroups (14 and 22), there was a
clear need for some members of each group to interact and produce a comparison. Arrange-
ments for this were proposed.

Finally, a detasiled work schedule was drawn up. This ailowed for any comments from the
Seventeenth Session of CESAMP to be relayed to those preparing sections of the Review, and
set out the actions which would lead to a meeting of the Working Group in December 1987,
Following that meeting, it was propased to produce a first draft of the Review which would be
presented for discussion to GESAMP at jls eighteenth seasion in March 1984,

Terms of Reference of Working Group 26

To prepare, by the eighteenth session of GESAMP, u draft report consisting of a suceinct
critical review (up to 40 pages) of the state of the marine environment following as far as
pssiltle the pattern of LINSCEAH reports and making full use of the results and conciusions
of other GESAMP warking groups as well as of the data provided by relevant international
and national prograrmes sssessing the state of the oceans:

to examine and assesz in the draft, giobal and regiomal trends, current andfor anticipated,
ariging from engoing and planned hurman activities that, through changes of the pceans'
chemical or physical state, may affect:

{a}  the productivity of the oreans at all trophic levels;

(6] the guality of the ocean resources for human use;

4.3

8.4

4.5

4.6

4.7

Reference was made also to the meeting af the Core Group of the Working Group on the State
of the Marine Envirorment (Working Croup 26), held in London in Januery 1987, which stressed
the need to organize a small expert meeting tn compare riverine and atmospheric input of
contaminants.

The Chairman of the Working Group, Mr R. Duce, briefly describer! the objective of the small
ad hoc meeting of 5-6 experts from Working Group L4 and Warking Group 22 {_and-sea Fluxes
of MPollutants), which will take place during the intersessional period. The meeting will provide
a brief written report for Working Group 26 (State of the Marine Environment} that will
inzude the following:

{i) An evaluatien of our current wnderstanding of the rates of input of trace retals,
synthetic organic compounds and nutrients due to riverine and atmaspheric transport
an & global scale and an indication, when possible, of haw these have been changed,
termporally and spatially, as a result uf anthropogenic activities.

(i) A comparisun of these transport fluxes for a limited number of coastal regions or
marginal gr regional seas where information is available.

(i} A comparison of the preszent level of understanding of these two flux pathways with
regard Lo;

fa) existing data base,
) understanding the physical transport systems (i.e. hydralogy, meteorologyl,

{r)  ongoing research efforts.

{iv} A brief writken report on the comparison described in (1), (2} and (3) for inclusion in
the repart of the GESAMP Working Group on the State of the Marine Environment
{Working Group 26).

This meeting will alea provide an opportunity to begin development of strategies for the
qeneration of comprehensive estimates by the Working Group on the fluxes of contaminants
and nutrients from the atmoaphere to the ocean. The goal is to provide such estimates in a
form which will allow direct comparison with the land-sea fluxes. Comprehensive estimates
will be made for the global ocean and for certain specific regions. After the planned ad hoc
meeting, the remainder of the intersessional period will he devoted to gathering appropriate
data sets, identifying experts for the subsequent meeting of the Working {irgup and
preparation of background papers for a later meelking to be held in 1988,

Camments were made relative to the inclusion of information on other (non-C0.,) radiatively
active trace gases in the report of the sixth session of the Working Group, which stressed the
impact of contaminants on climate. These comments were noted and a section on these gases
will be included in the final report to be presented to the eighteenth sessian nf GESAMP,

After the discussion, the follawing revised terms of reference for the Working Group were
adogpted by the Group:

(i) To provide a continuing review of air-sea materisl exchange with emphasis on
madification by comtaminants of the atimosphere, sea-surface micralaver and ocean
processes related to climate, the energy bajance of the ncean apd mechanisms of mass
and energy transfer between the atrnasphere and the oceans:

(it} To review recommendations andfor manuals on the use of svitable standardized
measurement techniques for the determination of pollutanta in the rmarine atmosphere
and their deposition, taking into account the need to minimize sampling and analytical
artefacts;

{iii) To describe atmespheric transporl processes into specific regions and tn review the
scientific literature, and to assess and compare the pathways and fluxes of important
contaminants and nutrients into the global ocean and specific regions through the
atmosphere with those through other media for which adeguate information exists.
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LAND-SEA BOUNDARY FLUX OF POLLUTANTS (Warking Group 22)

The Agenda item was introduced by the Unesen Technical Secretary who referred to the draft
final repart of the Working Group, which was presentec to the Group for possible adoption. The
report had been circulated to all nominated experis in early Mareh.

The Chairman of the Working Group, Mr H.L. Windom, reported that he and four other
members of the Working Group met in Savannah in December 1986 to craft the report, which
is based on & number of annexes prepared by correspandence. The draft report was completed
and mailed ta ather YWorking Group members for comment.,

The Chairman of the Warking (3roup went on to review the report pointing out that the major
part is ronstituted by seven appendizes whick give in detail the seientific basis for the
discussions presented in the main body. The report discusses three categories of pallutants
[mutrients, trace metals and synthetic organics) and provides examples of ways of, or
information needed for, estimating gross riverine and net land-sea fluxes, taking into account
the main processes controlling these.

In the subsequent discussion of the report, most members of SESAMP expressed their
satisfaction with the report, pointing out that it should be published and given a wide
circulation since it would be useful for several different communities and groups, including
those working on the freshwater side. ’

A number of suggestions were made also as regards possible additions, changes of editorial and
substantive nature, incloding:

- the reguirement of considering specifically riverine inputs fa the Arctic areas;

- the need for comparisons between riveririe and atmospheric inputs or fluxes which have been
carried out in sorme regions, e.g. the Haltic;

- the need to consider other pathways, e.4. glacial transpart, including sediment mobilization,
direct discharges and runoff, in more detail and to give estimates for comparison with the
rivetine inputs, it being recognized that Lhe rivers are the major concern and that the direct
runoff is even more difficult to estimate than the riverine input;

- the possible need to discuss dredging and disposal ef dredged materiel since the coastal
systerns are disturbed by the dreedging, influenring the transfer characteristics;

- the need to consider that in many areas the input accurs over brief periads, like events;

_ the need for a statement in the prefsce of the report that biological aspects had not been
rovered, since it had been imposstble to evaluvate the rate of {miecra-3 biotngical processes in

sufficient detail; reference was made tc a recent study by the SCOR Working Group on
Coastal and Offshore Ccosystern Interactions;

[
-fer
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- the possibie need to constder the iran
poliutant in certaln special areas, e.3. coral reefs,

Specific points were also addressed, especially in refatinn ta the infiuence of riverine inputs an
conditions in the npen gcean, the need to relate this to the time scales invelved, and the
importance of ebtaining time series of data in this and sther connexions, over several decades,
using a common strategy ta determine the riverine inputs. Another specific point rajsed
concernad the relevance of extrapolating riverine inputs ta a global scate from a few major
systems, a question which had been evaluated by the Working Group-

It was suggested that some material in the apperdices should be included in Lhe main body of
the raport, especizlly Appendices 2, 3 and 4, and that this be considered in the further editing
of the report.- '

Jt wems alsn suggested that the title should he adjusted to reflect that the report covered
gssentially the riverine land-sea boundary flux and does not cover other fluxes in any detail,
and that this should be explained in a preface with reference to the Terms of Reference of the
Waorking Group.

The register of research groups involved in chemical studies of rivers and estuaries (Appendix
1 of the report} was cansidered useful, but it was suggested that the projects being carried out
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Annex VII

SUMMARY OF THE REPDRT OF THE WORKING GROUF ON
COASTAL MODELLING

{Working Group 25}

The secand meeting of GESAME Working Group 25 on Coastal Modelling was held in Sidney,
B.C., Canada, on 4-10 September 1986 at the Institute of Ocean Science, under the Chairman-
ghip of Mr J. Blanton. ©Although twe members of the Working Group could not attend, the
addition of two biological oceanographers helped to balance the expertise missing in the first
meeting.

A review of the contents of the report and drafts brought to the meeting by the participants led
to a revision of the contents and assignments for intersessional work. Along with assigninents
for writing specific sections, the Working Group members agreed to review models found in the
wpen literature, to send a one-page deseription of the models to the IAEA Technicai Secretary
and te provide the Secretary with a copy of the reference for distribution as required.

Congiderable effort was spent in more carefully defining what the Working Group was expected
to do and in refining the conceptual model which includes processes in the water column, on the
seabed and the sources and sinks involved.

The third meeting is planned to be teld in Delfr, The MNetherlands, on 11-15 May 1987,

GESAMP was requested to review the conceptual model for contaminant transport, the types of
oceanographic regimes chosen and the chapter on parameterization.

Terma of Reference of Working Group 25

To evaluate the stete of the art of coastsal {(including centinental shelf} modelling relevant to
waste inputs by sea dumping ot land-baszed discharges in such areas;

to determine what model parameters are site and source specific snd what parameters are
generic to different coastal sikvations and contaminants, and

to make recommendations as to the types of models sppropriate for specific coastal situ-
ations.

Members of Working Group 25
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coulil perhaps be identified for the various groups, and reference was made in particular to the
considerable work guing on in the Mediterranean. It was realized that the register reflected
the groups which the Warking Group had been in contact with.

The recommendations in the report were discuszed at sorne length; the Chairman of the
Werking Group explained that all wete important and in particular stressed the need for a
common strateqy. [t was suggested that the possibility of using river observations to obtain
tamporal trends over time scales of decades should be included as an additideal recommen-
dation.

The Group agreed on the recommendations subject to appropriate editing but suggested that
perhaps they should be called conciusions rather than recammendations.

The Chairman ol the Working Grauop responded to the comments made, stressing that the
Terms of Leference had been addressed, that the riverine source had been selected as being of
major concern and as providing a focus for the work, and that biclagical processes had not
been considered, being a subject meriting separate treatment.

The Chairman of the Working Group confirmed that an explanation of the coverage of the
reprrt would be inserted in a preface, taking into account the comments made by the Group-
|He naiso stated that methndologies for studying riverine inputs were being prepared within the
framework of conperztion between I0C and UMEP, on the basis aof wvarious practical
experiences, including a workshop and an intercalibration exercise carried cut in Thailand in
AprilfMay 1986: these contributions will he discussed at the forthcoming session of the
IOC/UMEP Group of Experts on Methods, Standards snd Intercalibration (GEMSD. Tt owas
emphasized that the methods developed shiould be used on a regiona! scale.

The Group endorsed the report and agreed that it shouid be published as GESAMP Reports and
Studies Na. 32, entitled 'Land-sea Boundary Flux of Contaminants: Contributions from Rivers'.
The publication is expected within 6-8 months after editing by the Chairman of the Working
Groun (in cooperation with the Technical Secretary) on the basis of the camments made by the
Croup as well as those received From the members of the Working Group. A summary of the
repart, together with the contents table and a list of working group members, is given in
Annex VI

It was gtressed by the Group and Technical Secrecarigs that the report should be wideiy
circulated alsn to groops in the limnafogical community, snd that information about the repart
shnuld be prepared by the Chairman of the Working Group for publication in selected open
literature, incluging abstracts in the Aquatic Sciences and Fisherieas Abstracts (A5FA) and the
Marine Science Newsletter,

'Iechmcai Secretaries |nfr1rrm=d tie Groep that the publication would te used in many of the
ally and glabally,

The Chairman expressed the thanks of the Group and the co-spansoring agencies to Mr Windom
and all whn had participated in the work,

INTEGRATED GLOBAL OCEAN MONITORING (Working Graup 24)

The LINEP Technical Serrotary informed the Giroup that the Working Group had held its second
seagion in Moscow from 25 to 2% November 19686, Fourteen experts and two GESAMP
Technicnl Secretaries (LNEF and WMD) participated in the meeting.

The Chairman of the Working Group, Ms AV, Tsyben, provided a brief background concerning
tha onei v oaf Pl Wfamloiea oA nodamand ta tha Arocantatine af Fhoa naneand Af Fho ficok
L ﬂ‘—l.l\fil.}" LA LieE Wy LI F‘-Jlll.j \JIUUP LB e R~ Lo T A L S ) EIENLACION O I.llC FERUNL W difg HIEaL
session of the Working 3roup to the Sixth Session of the Scientific (Tammittes for the (Global

Investigation of Pallution in the Marine Environment ((:iPME) (Paris, September 1586).

Bazed on the information contained in the working papers prepared for the Waorking Graup, on-
the comments offered by the sixteenth session of GESAMP and on the commentas received
from the Scientific Committez for GIPME, the Working Group re-examined the feasibility
study on Integrated Global Ocean Monitoring (IGOM) and prepared a second report, which was
reviewed by the Chairman of the Working Greup. The Werking Group concluded that the
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roncept of IGOM had been formulated and mow reguired pilot scale implernentation, The main
contents of the report are summarized in Annex VIIL

In the ensuing discussion, a number of comments and suggestions were made. Among these
were the following:

{al The report on the feasibility of IGOM resulting from the second session of the Waorking
Group is a eonziderable step forward in rationalization and conzeptualization of [GOM.

{b}  The report does not give sufficient atrention to priorities and the probable time scale.

{c} The time frame suggested for the implementation of IG0M s over-noptimistic and does
not take sufficiently into account the avallability of techriques and methods needed for
the implementation of the proposed programme.

{d} Other international programmes of regional and glohal scope of relevance te IGOM in
addition to those listed in the Working Group report wers ngted; these imelude: WATOX
{Western Atlantic Cleean Experiment); SEAREX {%ea-Air Exchange} Programme;
AEROCE (Atmosphere-{lcean Chemistry Experiment) and 1GAC {International Glebal
Atrmogpheric Chamistry) Programme.

(e) A meaningful monitoring of the atmospheric input of pollutants would require an almost
continuous manitoring in view of the high ternporal and spatial variability of this input.

(f)  The monitoring of fluxes through houndaties (e.g. air-ses, land-sea) may be af the highest
importance, as it could provide the best information needed for the assessment of the
fate and potential imprct of contaminants.

{g) More attention could have been given to fish diseases.

{h}  The question of the desirability »f a comprehensive 1GOM was raised by several members
of the Group, but it was considered as irrelevant in the conmtext aof the Terms of
Reference of the Working Group.

(i) Some of the generalized statements made in the report of the Working Group would have
te be supported and clarified by suitable examples and additional explanations.

(j) The importance assigned to various polivtants/contaminants in the context of IGOMM was
considered as a subject requicing further clarification.

The Group accepted that some of the proposed comparentsz of IGOM could be implemented
using currently avajlable methods for samnmpling, sample processing and analygis. The 'mussel
' type programimes and some other coastal monitoring prograrmmes wers considsred as
falling intn this cateqary. However, the Group felt in general that it may be premature to
jaunch a large-scale global open ocean programme involving simultanenus rmonitoring of a
large humber of parameters, at least until such time when reliable observations and analytical
methods yielding cormparable results are available for most of these parameters.

rapmt el
WL

The LINEP, WKO and Unesco Technical Secretaries indicated that their organizations are
satisfied with the work accomplished by the Working Group and will take it into account in
planning and implementing smonitoring programmes sponsered or promoted by their organi-
zatinns.

Taking inta account the cormments and suggestions reflected in the preceding paragraphs, the
Group concluded it would not be proper to endorse the report by publishing it in the GESAMP
Reparts and Studies series. [Neveriheiess, the Group accepted the various reports of the
Working Group as contributions to SESAMPYs effarts to define, sinee 1973, the scientific
prinziples and requirements for comprehensive monitoring of the state of the marine
environment. However, the Group considered that the results of the work carried out by
Working Groups 26 and 27 should be taken into account in any fulure rconceptual and
subgtantive developrent of IGOM,

An ensuing Interagcretariat Meeting confirmed that any sponsoring organization could, if it
wished, publish the material from working groups. Consequerntly, s proposal was presented to
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The ohservations for IGOM proposed by the Warking Group include ehemiral and binlogical
measurements, air-ses fluxes of selected constituents, remaote sensing of sea-surface character-
istics and ancillary meteoroclogical and oceanographlc observations.  intercalibration among
participating laboratories, particulacty for chemical analysis and guslity control of data, was
recgarded ws of high priovity. Emphasis should be placed on those constituents that bave
anthropogenic sources, recognizing that not all contaminants have adverse biological effecta.
While sarmpling and analytical techniques for open ocean studies appear te be adequate in mast
respects, refinements and irmmprovernents will be needed for sampling and analyses of low-level
trace contarninants in water and atmosphere; GEMSI has expressed its readiness to develop and
refine methods for open ocean studies, with respect tn trace metals. Methods for reliable
measurements of primary production in nanoplankton and picoplankton and detecmination of
bacterial standing crop and bioinass have yet to be developed.

Care must he observed im developing a sampling strategy. Before launching a monitoring
programme, infermation will be essential on the spatial and temporal distribotion of the
measurements envisaged. This might be acquired through the assessment of existing literature
and data banks, and by conducting o pilot phase of the monitoring programme and critically
reviewing the preliminary data.

The Working Group nated that an IGOM programme cannot be constdered in igolatian from other
current activities of a aimilar nature, even if such activities have somewhat different airms.
Strong tinks should be established with the major programmes where activities of interest Lo
GOM are being pursued.

An IGOM programme can only be lmplemented with the woluntary perticipation of countries
theowgh their national institotions and with national funding.  International financisl resources
would e needed, however, to ensure the coordination of the programme and the implemen-
tation of a number of corminon activities.

In conclusion, the Working Group stressed that an IGGM pregramme is both desirable and
feasible and should include both an open opcean and a coastal component, which should
romplement each other, as wel! as other supporting elements.

Terms af Reference of Working Group 24

To examine the scientific basiz, rationale, feasibility and the technical requirernents for menitoring
binlogical and chemica! conditions and the ecological consequences of paollution, j.e. the scientific
justification for an integrated global ocean (by which is meant all sea areas} menitaring study (1IGOM)
related to marine pollution and the ecological conseduences thereof, taking account of what is
already being done in these fields. In exarmnining the scientific justification for IGOM the Working
Group should consider:

{a} The type of observations and measurements that could be included in IGOM ie. the
parameters which could be included and the areas in which they may be required;

b)  the methouological feasibitity of [(GG0M, i.e. the availability of adequate sampling and
analytical techniques which can be expected to provide reliable data on a world-wide basis
and tn advise on the extent to which these can actually be applied and what, if any,
further facilities imay be required;

e} the type of observationsf/measurements which it is practicable te include in an IGDM
pProgramrine;

(d}  the type of observations and sampling strategy which would be required, i.e. the frequency
of sampling in both space and time and the distribution/location of sampling stations, and

{e) the support needed to initiate and implement the IGOM study such as intercalibration,
quality control of data, coordination, data processing and institutional arrangements, and
what further facifities, if &ny, may be necessary.
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4.2

8.3

4.4

the Graup by the UNEP Technical Secretary tn publish the reports of Working Group 24 in the
series UNEP Regional Seas Reports and Studies', along with a description of the historical
development of the concept of global ocean monitoring within GESAMP. The WO Technical
Secretary expressed the willingness of his organization to be associated with the publication of
the document.

During the discussion, several experts reiterated their strong reservations with respect to the
views exprassed and the conclusions resched by Working Group 24, They reminded the Group
that warking papers on IGOM had been sent to the Chairman of the Working Graoup and that
many of the ideas and views expressed in those working papers did not appear te have been
adequately considered in the report of the Working Group. They requested that publication of
the Working Group reports be prefaced by a disclaimer signifying that these reports were not
endorsed by SESAMP for publication in the CESAMP Reports and Studies series, bul rather
should be regarded as reports to GESAMP,

The UMNEP Technical Secretary responded by pointing out that not only woultdt there be a
disclaimer in Lhe preface, but also the relevant comments on the various reports by GESAMS,
as given in the reports of the sessions. On this 'mderstanding, the meeting finally agreed to
suppnrt the praposal of the Seeretariat.

COASTAL MODELLING (Working Group 25}

The repart of the second rmeeting of the Working Group on Coastal Modelling, held in Sidney
(B.C., Canada} from & to 10 September 1986, was presented by the Chairman of the Waorking
Group, *r 1. Blanton. He noted that the outline for the report had been modified, as had the
framework for the conceptual model. In addition, drafts of many chapters had been written,
afthough not yet reviewed by the Working GGroup. A summary of the repert of the Working
Group iz given in Annex VIIL

Several members commented an the conceptual model presented by the Working Group,
including the interactions suggested. It was agreed that comments should be given in writing
to the Chairman of the Working fGroup, who assured the Working Group that atl comiments
would be duly taken into account. After further discussion of such points as how climatic
conditions and stratification will be handled in the report. The Group expressed its
satisfaction with the progress of the Warking Group.

The third meeting of the Working Group will be held in f2elft, The MNetherlands, from 11 to 15
tAay 19B7.

STATE OF THE MARINE ENVIRONMENT (Working Group 26)

The UMNEF Techinical Secretary for Working Group 26, Mr F. Sella, informed the Group that the
Working Group's Core Group had met from 19 to 23 Januery in London (LLK.) at the
Headouarters of the [nternational Maritime Organization with the participation of seven
members of the Core Group, of six experts and of ten rapporteurs of the tagk teams that wers
preparing regional reviews of the state of the marine environment.,

The Core Group had considered a number of background documents provided by its members or
by experts assoclated with its work, 1t also considered 12 draft regional reviews and other
documents relating to regiona! conditions.

In the course of its deliberations, the Working Groaup had reviewed and extensively amended
the outline of its planned Review on the State of the Marine Environment (hereinafter referred
to as the global review), selected experts who could be assigned the task of writing the
techinical annexes to the Review and had proposed a timetable for its work in the intecval
between the current and the forthcoming session of GESAMP, it beiny understood that the
Working Group would strive to complete its task by the nineteenth session of GESARP.

The Chairman of Working Group 26, Mr A.D. MeIntyre, underlined the invaluabie contribution
to the preparation of the global review that the regional task teams were making by
assembling and reviewing data otherwise inaccessibie to the Core Group., The docurments
prepared by, and the interventions of, the regional rapporteurs, he added, had also brought intn
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better focus a number of issues that the Cere Group had at least in part neglected, and the
existence andfor perception of which in regional, particularly tropical, areas demanded that
they be highlighted in the glubal review.

In the course of its meeting, the Core Group had suggested a nomber of major changes of
substance and emphasis and some additiors to the outline of the global review which are
reflected in the amended outline annexed to its report to GESAMP. Arnong the additions were
saction 3(d) and 4lc). The former would cover a number of land-use practices such as
deforestation and reforestation, major irrigation schemes, the use of agrechernicals and ather
practices which, while clearly carried out in the hinterland, bad or could have significant
impacts on the oreans, as had been strongly emphasized by the regional rapporteurs. The other
additional section would bring together the many aspects of changes in the sea composition
that were likely to affect hurnan ihealth. The Chairman also mentioned that seetion 4 wauld
include a brief discussion of the guality assurance requirerments for biological effects. He also
indicated how the tasks had been assigned to individual contributors, and mentioned that
section 2(c) could be prepared by a small sub-group drawing on the work of Working Groups 14
and 22, The tasks of this ad hoc group are given in paragraph 4.4

In the course of the debate, & number of members of GESAMP and its secretarial sought
clarification on various points of the outline and asked that the Core Diroup do not neglect
such issues as bigaccumulation, the levels and effects of mercury and carcinogens, the fate of
endangered species (e.g. turtles), the effects of stratospheric ozone depletion, and the state of
the Antarctic seas and the threat to which they are exposed if the expioitation of the region's
mineral resources were to be initiated.

One member drew attention to new data indicating that the oceans were a major souree of
reduced sulphur and ultirmately of sulphate which served as cloud condensation nuclei in the
atmogphere.  Any change in ocean productivity, by altering the output of reduced sulphur,
might therefore affect the cloud cover and through it the earth's albedo, thus contributing to
climatic changgs.

The IAEA Technical Secretary drew attention to the wealth uf duta available to her organi-
zation on radigactive contamination, including data on marine contamination, as a result of
the Chernobyl sccident. These data are currently being entered into a computerized data base
and are being used by the United Nations Scientific Committee on the Effects of Atamic
Radiation (UNSCEAR) to assess the impact of the accident. Until all data sre entersd and
checked for relisbility, they are regarded as confidential. A detailed assessment of the
affects of the accident on the oceans will improve understanding of global dispersion and
atrnosphere-to-ocean fiux, but it may be difficult Lo incorporate this assessment in the time
frarme within which the Working GGrovp was planning to operate.

The outline of the global review was endorsed by GESAMP, but members

- cautioned against the risk of the review attaining an unrmanageable size;
- pointed out the tightness of the schedule for its preparatjon;

_ underlined the need to indicate which measurements had a high siynal-to-poise ratio for
future trend detection.

- ernphasized the need for cloze coordination between the preparation of the regional reviews and
the global gne.

LONG-TERM ECOLOGICAL CONSEQUENCES OF LOW-LEVEL CONTAMINATION OF THE
MARINE ENVIRONMENT {Working Group 27}

The FAC Technical Secretary introduced the repart of intersessional work that had been done
in aetting up a new Working Group to examine evidence for lony-term ecnlogical changes
which right be due to persistent exposure to low concentrations or slow bioaccumulation of
contaminants in the marine envirgnment. I the intersessional period there had been no
meeting of the propased working group, but pragress had been made through correspondence in
identifying possible material for review and in developing a strategy and work plan,

The Ffirst rmeeting of the Working Group was planned for 13-17 July 1987 at the Institute of
Marine Enviromuental Research at Plymouth, United Kingdmn., In order to ensure that the
activities of 10C (GIPME and GEEP), as well as [CES, be taken into account, Mr B. Bayne has
heen invited to join the Working Group as member.
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Annex VII

SUMMARY OF THE REFORT OF THE WORKING GROUP DN
INTEGRATED QR.OBAL OCEAN MONITORING

{Working Group 24)

The second meeting of the Working (iroup was held in Moacow, U.5,5.R., 25-29 November 1786,
under the chairmanship of Mg A.V. Teyban. Messrs P Sella, representing UNEP, and A, Soudine
of WhO acted as Technical Secretaries. Mr i, Waldichuk was the Rapporteur.

Continuing under the terms of reference established at the fourteenth session of GESAME in
Yienna, March 1984, the Working Group was made aware of the comments and suggestions made
by the sixtesnth session of GESAMP in l_ondor, March 1986, on the report of its first meeting
held in Batumi, LLS.5.R., Z-5 December 128% To meet one of the criticisms of that repart,
narmely that many of the available docwments describing programmes and approaches relevant
to Integrated Clobel Ocean Monitoring (IGOM) were not taken inte accaunt, Mr L. Jeftic of
UMNEP prepared a working paper for the second meeting of the Working Group, 'Overview of
global and regional manitoring programmes of interest to 1GOML [0 representing 100 of
UMESCO at the meeting, Mr S.\. Mowler presented a message fram Mr G. Kullenberg, Senior
Asgsistant Secretary of 100, noting the work within the [0C GIFME programme, particularly
that of its Group of Experts on Methods, Standards and Intercalbration (GEMS1) and the Group
of Experts on Cffects of Poltutants (GEEFR!, that would be relevant to [GOM.

The Working Group discussed at considerable length the definition, aim and tasks of [GOM. It
agreed that IGOM should be an international muiti-digeiplinary programme for systematic
surveillance and evaluation of those characteristica of the world ocean that may e altered as a
consequence of human activity., Monitoring was defined as the systematic time sequence uf
observations of the marine environment conducted in order to detect changes, if any, from a
given baseline, and te identify ternporal and spatial trends. The overall aim of IGOM is to
determine the extert to which the marine environment is irmmpaired by certain human activities.
Ta fulfil its role in carrying out systernatic measurements in space and time, a series of tasks
were outlined for (GOM. Among other things, these tasks would contribute to the understanding
of the cause-effect relationships between levels of contaminants and observed ecological
chgnges, to the recognition of hazardgus conditions in the rmarine environment and to mapping
of present and past levels and distribution of specific contaminants.

The scientific rationale and justification of K30M were expiored and debated by the Working
Croup. It was mentioned that st present, the processes essential for the rmaintenance of the
‘health of the oceans' are poorly understood and the resilience of ecosystems to man-made
perturbations te far from clear. Meanwhile, more than 30 J00 chemical materials are being
discharged to the world poean. Contaminants are transferred by Intensive currents over long
distances to reach the apen expanses of the ocean; persistent low-level contamination occurs in
zones of convergenve of different water rmasses; transfer of contaminants occurs fram the
surface to deeper layers of the acesn, and accumolation of contaminants takes place in
particulate organic matter and marine nrggnisins. Thus the ecological state of the world ocean
may be affected by present-day discharges and exploitation of marine resources by man. After
lengthy discussinn the Working Group concluded that because of gaps in our knowledge about
open ocean systems Bnd the need for a haseline for future reference in identifying trends in
corcentrations of contaminants and changes in ecosystemns, an integrated global ocean
manitaring programme is justified and timely.

It was recognized by the Working Group that 1(G0OM should consist of intertocking components
and that monitoring activities should be supported by research. Basically, the Working Group
considered that theee shouid be two components af [G0M: (1) Giobal open ocean monitoring,
and (2} Regional coastal programmes. Under {1}, it was recommended that a pilot project
should be initiasted in oceanic areas, selected on the basis of knowledge on a range of
hydrographic and ecolagical characteristics, as well as type, Inading and location of sources of
potential pollutants. Two candidate areas were proposed, based on the Foregoing criteria: {a} the
¥urnshio system and Morth Pacific gyre; and (b) the North Atlantic and tha Sargassp Sea. With
respect to {2), it was proposed that sites in each region shnuld be chosen to include probabile
impacted areas and 'pristine’ areas. Coth estuarine and open coastline sites shouold be inciuded.
It was noted that rmany instore and coustal areas are already monitored, and coordination with
this activity will pravide support for IG0OM,
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{iv) to devalop a report that can be used as input to total mass balance models and the next
Review of the Health of the Dceans-
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The Waorking Group would alse be able ta keep in view the aims of Working Group 26 on the
State of the Marine Environment throogh the Chairman's participation in both Groups.
Atthough the final repart of the new Working Croup might not be completed until after that
for Working Group 26, draft material could be available for consideration.

The Chairman of the Warking Group, Ma .00, Howells, summarized the steps taken during the
intersessional pertod to identify rembers of the Warking Group, to seek comments from wider
groups of scientists and ko identify possible data sets for review by the group in due course. A
brief review of these activities is included in Annex ®. As a result of intersessional discussion
and carrespondence, a strategy and work plan had been developed. The first meeting of the
Warking Group would be asked tno select examples of time series data which might be used as
evidence of trends in species occurrence, population strength or cornmunity structure which
might be attributed to low concentrations of contaminants or to their bioaccumulation. Case
histories of known pobution incidents and of recovery for a wvariety of pallutants could be
illustrative of the timescale and geographic extent needed to reveal such changes against the
background of biological variation. An appraisal of the adetquacy of present methods would be
included. A serand meeting wauld be convened in 1988 to consider mechanisms of action at
individual species, population and community levels, taking as exarnples those organisms or
communities and those contaminants identified at the first meeting, Consideration of lifetime
exposure and of yenetic effects and their consequences on a population and community level
would be included.

In the ensuving discussion, mernbers of GESAMP and observers identified a number of possible
sources of lang time series data that could be considered by the Working Group. The need to
take account of the ecological respnngses to fong-term climatic cycles, of changes (including
increases) in abundance of species and of the value of indicator species was identified. It was
recognized that the task of the Working Group was very difficolt and that the goals were
possibly too ambitious. However, it was noted that a fall-back position might be to consider
loss of individual species, attributable to a known contaminant, and from there to develop
concepls needed to further the understanding of long-tarm ecosystemn changes and to identify
the information needed and the methnds appropriate for the task.

After considering the approach proposed, and the ecomments and suggestions rmade in the
discussion, the Graup accepted the plan put forward.

FUTURE WORK PROGRAMME
Economic Aspects of Marine Patlution

The Group, recalling that the subject of economic aspects of marine pollution had been
introduced at its sixteenth session, noted that a background paper on Relations Between
Eeanomic and Scientific Research had been prepared by the UN Technical Secretary, The UN
Technical Secretary emphasized that the role of scientific input in environmental aspects of
development planning was an important concern to his organization. He also pointed out that
the original idea to establish a new working group on economic aspects of marine pollution has
been held gver at this time as economic issues would be considered by a sub-group of the
Waorking Group on the State of the Marine Enviromment.

The Group was informed by one of its members of the iacreasing use of eceonomic models in
marine pojlutien eanteol strategies and of recent results in the integration of science into
economic models.

The Group noted the walue to scientists of an increased understanding of current econamic
analyses and decision-making. It was stressed that the mast important considerations for the
Group would be the long-term effects rather than the acute short-term impacts, and the
application of scientific/economic models to the evaluation of aptions in development
planning, It was also recognized that planning decisions now being made on the basis of
limited scientific information, such as dose-response relationships, would benefit from
increaszed scientific input.

The firoup supported the enntinued examination of ecoromic issues threugh the inclusion of
economic concepts within the waork of the Working Croup on the State of the Marine
Environment and agreed to review the possible formation of a separate working group when
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the rasults of the above-mentioned sub-group become available, if possible, at the eighteenth
session of GESAMP.

Memmbers of GESAMP wers reguested to submit cemments and suggestions for terms of
raference for a possible working graup to the UN Technical Secretary.

Other intersessional Wark

Following the above decision, the Group noted that intersessional work would take place on the
subjects listed below. The sponsoring organizations responsible for coordinating the inter-
sespinnal wark and the GESAMP members assigned to each working group are indicated.
Additional GLSAMP members and experts from outside GESAMP will be selected by the
Chairmen of the working groups in consultation with the relevant organizations.

‘a}  Ewvaluation nf the Hazards of Harmful Substances Carried by Ships (Working Group e.1)

|_ead agency: IMO
Cooperating agency: LINER
Chairmans; W. Ernst

(b) Review of Patentiatly Harmful Substances {Working Group 15)

Lead agency Unesco
Cooperating agencies: UNER, FAD, WHD and M0
Chairman; J.E. Portmann

e} Interchange of Pollutants between the Atmosphere and the Oceans (Working Group

Na.l4)

Lead agency: WD

Cooperating agencies: UNEP, Unesco

Chairmans: R. Duce

Members; V.M. Koropalav
. Waldichuk
H.l.. Windom

{d} Coastal Modelling {Working Ciroup MNo.Z5)

l.ead agency! IAEA

Cooperating agencies: UMNER, Unesco, IMO
Chairman: J. Blantan

Member: J.M. Bewers

{e) State of the Marine Environment {Core Group of Working Cireup 26)

Lead agencys NER

Cooperating agencies: M, FAD, Unesen, WO, whD, IM3G, [AEA

Chairman; A,D, Mclntyre

Members nf the Caore

Group: J. Broadus
S, Ouce
G0 Howells
P. Tortel}
H.L. Windom
(f} Leng-term Ecological Consequences of Low-level Contamination of the Marine Environ-

ment (Working Group 27)

Lead agency: Fal
Cooperating agenciess UMER, Unesco, MO
Chairmar: G.D. Howells
Members: M. Bernhard

A, Kapauan

A, Teyban
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3.2 Processes Controlling Net Fluxes
3.3 Methods of Eastimating MNet fluxes

4. ESTIMATES OF WET LAND/SEA FLUXES
4.2 MNutrients
4.2.1  Introduction
#.2.2  Natueal gross river fluxes
4,2.2.1 Dis=solved nitrogen
4,2.2,2  Partivulate nitrogen
4,2.2.3  Dissolved phosphorus
4.2.2.4  Particulate phosphorus
4.2.2.5  Dissolved silican
4.2.3  Anthropogenic fluxes
4.2.4  MNet fluxes of nutrients to the open ocean
4.3 Trace Metals
4.3.1 Gross influxes
4,32 MNet fluxes
4.4 Estimation of Net Fluxes of Synthetic Organics
4.4.1  Dissolved fraction
4.4,2  Particulate fraction
4.5 Direct Land-sea Fluxes
5 RECOMMEMNDA TIONT
51 Developrment of Comprehensive Strategies for the Assessment of Cross River Transport of
Contaminants
%2 Cooperation Between Programmes
5.3  Regional Workshops and Intercalibration kxercises
5.4 Testing of Approaches to Oetermining Net Land-sea Fluxes
APPENDICES
L Register of Research Sroups Conducting Chemical Studies of Rivers and Estuaries
II. River and Estuarine Biogeachemistry of Mutrients
1L River and Estuarine Trace Metal Geachemistry
IV. fRiver and Estuarine Bingeachemistry of Organic Materials
Y. Influence of River Hydrology on Material Transport
VL Estuarine and Sheif Sea Processes Affecting Net Land-sea Fluxes of Chemical Constituents
VI,  Technigues and Approaches ta the mMeasurement af (Gross Fluxes of Chemnical Caonstituents in
River Discharge
REFEREMNCES

WORKING GROLUP MEMBERS, SECRETARIAT AND MEETINGS
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Terms of Reference of Working Group 22

To review the scientific literature and assess the sources, pathways and fate of selected
substances across the land-sea boundary to allow for a guantitative description of the flux aof
material to and through the maring environment;

to degcribe the processes which control the fate of material being introduced into the
estuarine and marine environment, with initial emphasis being givern to the nearshore and-
exchanges with the open acean;

to consider and/or stimulate lirnited case studies to demonstrste the applicability and
aecuracy of the models generated;
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SUMMARY OF THE REPORT OF THE WORKING GROUP ON
LAND-SEA BOUNDARY FLUX OF POLLUTANTS

{Working Group 22)

Five memhers of the Working iroup met in Savannah, 1.5.A., from 9 ta 13 December 1986 to
draft the final report of Working Group 22, using several papers prepared intersessionally by
Wurking Group members.

The repart discussed the land-sea flux of poliutants resulting from river tramsport. Three
cateqories of subsiances are considered:  nutrients, trace metals and synthetic arganic
componds, Discussions in the repart refer ta gross and net river fluxes. The gross river flux is
defined as the amount of the substance transported to the land-sea boundary and the net flux is
the arnount of the substanve transported across the baundary. The report reviews the present
kowledge of processes controlling gross fluxes and the estuarine snd nearshore processes that
influence the fate of substances as they are transported through tand-sea boundary.

The main body of the report consists of five chapters.

Following a general introduction, chapter 2 intreduces the concept of gross river fiux of
uontaminants and defines the boundary at which such fluxes are measured. Influences on gross
river fluxes due to bioyeochermical processes and river hydrology are also discussed in this
chapter. [Minally, the state of the present understanding, on a global scale, of the aross riverine
fluxes of nateriais is reviewed.

Chapter 3 introduces the concept of et fluxes' which represent the amount of a contaminant
that reaches the sea after estusrine and nearshore processes have maodified that quantity
introduced to the marine environment as the gross river flux., The na@ture of these proresses is
then dJiscussed, foltowed by a fiscussion of approaches Lo estimating net Fluxes.

Given the discussions in the preceding chapiers, estimates of gross river fluxes and ret Fluxes of
the three classes of contaminants are presented in chapter 4.

The final chapter discusses four recommendations drawn from the report.
The Jist of cantents of the document is as follows:

Land-sea boundary flux nf contaminants:
Contributions from rivers

INTRODUCTION

GROSS RIVER FLUXES
2,1 General
2,2 Definition of Boundary for Cstimating Gross River [ luxkes
2.3 Bingeochemical Influences on Riverine Transport
Z.3.1  PMutrients
2.5.2  Trace metals
2,53 Synthetic organics
2.3.3.1  Analytical limitations
2,3.3.2  Phase distribetion of synthetic organics
2.4 Influence of River Hydrology on Riverine Transport
4.5 Meeds for Iinprovement of Estimates of Regional and (ilobal Grosa River Fluxes

NET LAND-SES FILUXES

5.1 General
311 (Objertives of net-flux measurements
3.1.Z2  Baundaries for net flux determination
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DATE AMND FLACE OF THE NEXT SESSION

The Group noted that the eighteenth session of GESAMP would be held at Unesco Flead-
quarters, Paris, fram 11 te 15 April 1988, commencing on Monday, 11 April, at Z p.. The
Group urged the Technical Secretaries to distribute documents for consideration at the
eighteenth session not later than 19 Febrouary 1984,

OTHER. MATTERS

The members of the Group were invited to raise any points they may have under this agenda
item. Thare was no request for consideration of additional items.

ELECTION OF CHAIRMAN AND VICE-CHAIRMAN FOR THE NEXT INTERSESSIOMAL
PERIOD AND FOR THE EIGHTEENTH SESSION

The Group unanimously re-elected Ms (G.0D. Howells as Chairman and Mr H.L. Windom as Vice-
Chairman for the next intersessional period and for the eighteenth session of GESAMP.

CONSIDERATION AND APPROVAL OF THE REPORT OF THE SESSION

The report of the seventeenth session of GESAMP was considered and approved by the roup
on the last day of the session. It contains in Annexes IV to X surmmaries of reparts prepares by
Working Groups. These summaries are included for information and were not considered iy
the Group with a view to approval, The Terms of Reference of Working Groups and lists of
members are contalnesd as well,
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10.

11.

12,

13,
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Annex ¥ Annex IT
SMMARY OF THE REPORT OF THE WORKING GROUP ON LIST OF DOCUMENTS
THE EVALUATION OF THE HAZARDS OF HARMFUL SUBSTANCES
(Working Group 1} .
4 ® Ali::a Doc.Ne. Authorfsource Title
: g Sroup miet under the chairreanship of M PLCL Jeffery at Deift, Netherlands, from 1 *VIIA Administrative Secretary Provisional Agenda
say 19948 ang in Londan from 3 ta 7 Movember 1RHA, . ) . .
’ I o 2 Wil Working Group Chairman  Review of Potentially Harmful Substamess: Mutrients
ER The Working Diraup reviewed quite a number of hazard prafiles and also evaluated many new , , .
substances praposed by IV far carriage in bulk. Lists of substances canstdered by the Warking 3 XVIf3 Werking Graup ('_[he Evalgat{{on of the Hazards of Marmful Substances
Croup are shown in Aneexes o the reports of its nineteently amd twentieth sessions. areied by Ships
3.0 Since lanuary 1986 manufacturars of ubrication off additives have carried oot marine toxicity i XVIA WMD) Revised Terms of Referfer‘;ce of the GESAMP Warking
studies vy testing o varicty of additives. The Working Group rated compounds for which data EFDUP on Interilhazge of Poliutants Between the
Bt Beer submitted by the industry.  For a number af compounds the Group was unable to tmasphare and the Oceans
egtubl arard profiles hecause the Worikking Croup felt that oo preceutions had been taken to - .
2nsurs that the test organiams were exposed to saturated selutions in equilibriun with the dosed 3 XVilf3 Warking Group L.end-sea Baundary Flux of Poliutants
lavris rue ta inade:uate mixing. .
! mixing & HWILG Woarking Group Integrated Global Dcean Manitoring
s The probiems et in evaluating Jube oil additives have also heen cunfounded by the secracy . )
surrauniling e composition of these muterials, and the consequent paucity of data supptied 7 XVH/7 Warking Group Coastal Modelling
which has prevenked the Working (Sroep {rom interpolating and extrapnlating from Backar 1 . . . ,
k“;*ur]m;.od-”ra. ' 1 tarase f 4 rap 3 I grount q XVILB Warking Group Chairman  The State of the Marine Environment
G Vhe Working Group nated with appreciation the efforts made by industry to provide complete ? HVIHS Warking Group Chairman I_]?n?_'-terrn _C‘ung.eqyences of Ls?w-!evel Contamination
deta sets to “e evaluated by the Working Group. Mevertheless, it was felt that, in particular for of the Marine Environment: Strateqy and Workplan
substanees showing properties soch as low solubility, high volatility and low density, yuidance .
shauld be provided in relation to minimum requirements for aguatic toxicity tesking, even 1n XVI1/10 U ?ackgruunc! Infl?‘rmatlon and Draft Terms of Reference
thaugh the previous view had bean that it was not the task of the Working Graup to establish Sm" a Wprklng (,‘I‘mﬁp on the Reiations of Economic and
starifaed test procedures. The Group srepared a list of such minimum requirements set aut in clentific Researc
Armex & to the repori of its nineteenth zession.
[N The Yiusking Crog agreed that its draft guidelines an fish tainting be revized in the light of the
exgarience gaingd in their use during a numbier of years. The final guidelines wiil he included in ) .
the farthcoming revizion of GESAMP Feports and Studies No.17, In the light of the results of XVIlfinf.1  Secretariat GESAMP tMembers, Secretariat and Observers
tasts narried out so far, the Working Croup prepared an overview of those substances which had . A
already been allosated o 'T' rating on the basis of the physical and bialogical properties of the XVI/inf.2  Secretariat List of Qocuments

substanres concerned, comparing these with measured threshold values. [t appeared that in
carlier work the Working Group had sssigned 'T' ratings to those cormpounds which tainted
seafood at conventrations in the ambient water of 1 mg/l or less. lhe Group therefore
cnngiderad  this value as & preliminary criterion for allocating 'T' ratings, pending the
availebility af further testing results,

-1

Working Graup identified items for priority consideration at its next meeting, which will be
e at Trondheim, Norway, fron id to 22 May 1987 as follaws: (i Review and update of
F Reports and Shawfies el 07 {0l Evaluation of the hazards af substances carried as
Dijands, in particudar pesticides, and (1) Tompletion of the (3USAME Guidelines nn

Terms af Reference of Working Group 1

PNATY Fen el ~
YoV TOF 8vaiwtiing L

JN— P S
[

crivitenmental hacards af harmfui substances carried by
ships. jn accordance with the rationale approved by (GESAMP for this purpose (GESAMP
VAL Supnlll as amended in Res Stud OF5AMP, (2905
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T. BALKAS

Enviranmental Engineering Department
Middle East Technical University
Ankara

Turkey

M. BERNHARD

Centro Studi Ambiente Marino
EMNEA

Batteria di Santa Teresa

San Terenzo, Lerici

P.0. Box 314

19108 La Spezia

Italy

1M, BEWERS

tarine Chernistry Division
Bedford Institute of Oceanography
P.0L Box 1006

Dartmouth, ™5,

Canada B2Y 442

J. BLANTOMN

Skidaway Inatitute of Dceanography
F.0. Box 13647

Savannah, GA 31418

LS4,

J BROALILIS

Marine Policy Center

Woods Hole Oceanographic Institution
Woods Hale, Massachusetts 02543
LS. A

J. BRODIE

Institute of Natural Resources
University of South Pacific
F,0. Hox 1168

Suva

Fiji

%), CORREDOR

Universidad de Puerto Rico
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Graduate Schoal of Oceanography
University of Rhode Island

Kingaton, Rhode Island 02281

U5 4,
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Metherlands institute for Sea Research
£.0. Box 59

1790 AB Den Burg/Texel

MNetherlands;
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Alfred-Wegener-Institut fir Palar- und
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Columbusstrasse
2850 Bremerhaven
Federal Republic of Germany
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Departrment of Environmental Hygiene

Mational Institute of Envirenmental
Medicine

P.0. Box &G600

5-104 01 Stackholm

Sweden

G.0. HOWEELS (Chairman)
Department of Applied Biology
University of Cambridge
Pembroke Street

Cambridge CB2 30X

United Kingdom

P.G. JEFFERY

238 Home Park Road
L.ondon 5WI12

United Kingdom

{vi)

{vii)
viii)

{ix)

(i)

21

Inputs:  trends in input from land and via the atmesphere; trends in levels: in global
terms (covered by esrlier draft repart to GESAMP) and in local and regional terms {for
selected regions).

Wwhat is known in relation to the selected local/regional areas about dissolved oxygen
levels, abnermal hloom incidences, species cormposition and the trends of these
parameters; what is known about associated problems and their incidence; are the
changes resl, are they linked, entirely or partly, to changes tn nukrient levels or are
other causes involved?

Reyinns tn be covered for subjects (iv) and vk

Baltic Sea Including Kattegat
North Sea/Skagerrak
Meaditerranean

Caribbean

Selected Morth American sites
South East Pacific

Fast Asian Seas

South Asian Seas

Same as Gv) and (v) for open ocean and medium- ta large-scale
Hurrran health protlems, e.q. associated with plankton bloorms
Amenity problems I
Conclusinns
Terms of Reference of Working Group 13
To prepare shart and referenced reviews on selected substances which include an

assessment of the following factors:

‘a) the total of particular substances which reach the marine environrment (on a larsal,
regions! and global scale) with particular attention being given to the relative
importance of lend-based sources;

‘hy  the fate itransfer, distribution amd tramsformation) of the substances in the
rmarine envirorment;

©)  the effects of the substances on the marine envirorment and adjacent coastal
areas, tioth direct and indireet, an living resources, human health and amenities.

Fhe mooeicn gouiesoooasd
LNE mMaring environmeni

legitimate uses of the rmarine environment and adjacent roastal areas.

e living rosnyrros Faprarn hoalth anssthetire
OGN 1iVInG TEesoLUTRes, nlman nédsin, 38s5inetics ano
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Annex IV

PROGRESS REPORT
OMN THE SUB-GROUP OMN NUTRIENTS
OF THE WORKING GROUP ON THE REVIEW OF HARMFUL SUBSTANCES

{Working Groug 13}

GESAMP, at its sixteesnth seasion {London, |7-21 March 1986), decided te carry out an inter-
sessional study, through a Sub-Sroup under the Working Group on a Review of Potentiably
Harmfuel Sobstances, with the aim of preparing an evaluation of potential poelivtion problems
associated with tnputs (increased or reduced) of outeients ta the marine environmient. The Sub-
Croup should initlally work Ly correspondence under the same Terms of Reference as the
Working Group on the Heview of Potentially | larmful Substances.

rr LE. Portmann accepted to chair the sub-group, while [00 of Unesca woald act ns technicai
sectetarist. In consultakion with representatives of FAD and UINEP, 2 wor«plan was developed.
A list of topics far the content of a report was set up, potential contributors of review papers
were [dentified and invitations extendrd.

From contritwtions received by February 1947 and other material avatlable to 17T and the
Chairman, it is apparent that increasing nutrient concentrations may net be confined solely to
estuaries and river mouths bor apparently bave also Geen obzerved in certain coastal and shelf
waters in the Baltic, MNorth Sca and the *editerranean and in coastal waters of Maorth America
and Japan. There is alsn evidence of changes in phytoplankton population structure and an
apparent increase in plankton blooms etther in terme of scale or duration or both with, in some
instances, undesirable side effecks such as toxicity or nxygen depletion as the biooms collapse
and deecay. Althourh there is consideradle uncertainty about the comparability of analytical
results over lang time sonles and, conseguentiy, the extent to which apparent increases in
nutrient levels in the marine environiment are real, it is clear that inpats of nutrients from land-
irazed sources have increased markedly in certain regions and these must have added to the
nutrient ponk.

The nvetall impression is that eotrophication is ar issue which has not received the attention it
deserves and coufd be a prabfeim which threatens considerable areas of the world's shelf seus.
Certainly the material gathered an far constitutes a proof of the ingight of Gk SAME XV] in
agreeing to estabiish a warking arnup to gather evidence an trends in niuteient concentration and
plankton bleom events with o view [o assessing the scale of the problem. The intended
coverage of the review shoulidl provide answers to many of the current questions on issues such
as trends in inputs, abnormal bloan azcurrences, primary production and ecosystem changes.

Considerable use has already Seen nade of the WHD Enviromnental Health Tviteria report on
Agquatic Hiotoxing and of tie results of the [CES Special Meeting on Exceptionsl Algal Blooms.
MNote will be taken of the outline nof the Seientific Workshop on Eutrophication in the
Mediterranean (-6 Mareh 19070 and af the Wearkshop on Study of Ocean Slooms and Red Tides
to be held in Japan in the second ha!f of 1937, [he regioral reports which are being prepared as
part of the Review on the State of the “arine Environment will he scanned for relevant
additional material. It is anticipated that the seb-yroup report will provide all the material un
which to base a separate chapter on eutrophication problems in the Review on the State of the
Marine Environment, if that is required.

Subjects expested o be covered are:

(i) Brirf review of experiences in freshwater, including ground water: events, teends and
| 4 9 ] :

o ffarba im
BITELUCR T

(il efinition amt clarification af terms such as, for instance, blanms, exceptional bBlooms,
eutrephication, hypernutrificatinon, oligoteophie, ete., corsidered at a recert RS
meeting,

{iii) Forms of nitregen, phospharus and silicen - notriamts to be covered: description of their
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