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The environmental assessment (scientific) component of © " .-
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INTRODUCTION

The United Nations Environment Programme (UNEP) was established in 1972

by the United Nations General Assembly to act as a co-ordinating body
within the United Nations system to ensure that comprehensive approaches

be developed to deal with the world's most pressing environmental problems.

While it was recognized that environmental deterioration was far
advanced in many areas of the globe, the Mediterranean region was
selected by UNEP as a "concentration area" where UNEP would attempt
to fulfil its catalytic role in assisting the coastal States in

.an ambitious and consistent manner.

After extensive preparatory activities involving a number of United
Nations bodies, UNEP convened the Intergovernmental Meeting on the
Protection of the Mediterranean (Barcelona, 28 January - :
4 February 1975). The meeting was atﬁended by reggesentatives -

of 16 States bordering on the Mediterranean Sea. ~; ég the end

of the two-week meeting they approved an Action Plan consisting
of three substantive components:

- legal (féamework convention and related protocols)
, - scientific Y};search and monitoring) |
- infeg&ated pl;nhiﬁg‘« |
Aii éombonents o% tﬁg Aétiﬁn Pl;n ére interdependent qnd projide a
framework for comprehensive ‘action to promote both the.protection - -

and the continued development of the Mediterranean ecoregion. No
component is an‘end in itself. FEach activity is intended to assist

‘the Mediterranean Governments in_improving the quality of the

information on the basis ofﬁwhidh they .formulate their national
development policies. Each should also improve the ability of

.Governments to identify-various options for alternative patterns

of development and to make rational choices and“appropriate
allocations of resources. ’

the Mediterranean Action Plan has .as its over-all objectives: - ,:w

r

- to a-ssess the present state of pollution of the
.- Mediterranean Basin,

- to ideﬁtify the sources, pathways, amounts and effects -
- of pollutants affecting the Mediterranean Sea, -

- to estaﬁlish the trends in the level ‘of the pollution,
- to provide the basis for building predictive models

of the biogeochemical cycle of pollutants and of their
effects,
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- to present the information thus obtained in such a way that
it could be used as a management tool in the control of
pollution,

- to help the riparian countries in making proper
decisions with respect to the environmentally
compatible socio-economic development strategies,

- to suggest methods for pollution control, including
their cost-benefit analysis,

1.6 This document is an administrative progress report on the
implementation of the environmental assessment component
of the Mediterranean Action Plan. The results obtained
through its implementation are incorporated in document

UNEP/IG.11/INF.4.
2. BACKGROUND
2.1 As early as 1969 the General Fisheries Council for the Mediterranean

(GFCM) of FAQ formed a Working Party on Marine Pollution in the
Mediterranean and its Effects on Living Resources and Fishing which,
in co-operation with experts from the International Commission for
the Scientific Exploration of the Mediterranean Sea (ICSEM), produced
the first comprehensive rev%?w of the state of marine pollution in
the Mediterranean in 1972.

2.2 The next important step was the UNEP-sponsored Intzsnational
Workshop on Marine Pollution in the Mediterranean ~/, convened
in Monaco (9 - 14 September 1974) by the Intergovernmental
Oceanographic Commission (IOC) of UNESCO, GFCM of FAD and
ICSEM. This meeting, attended by 40 scientists from Mediterranean
research centres, defined pollution of coastal waters as the main
environmental problem in the Mediterranean Sea and attributed
it to the general lack of adequate systems for the treatment and
disposal of domestic and industrial waste, to the input of
pesticides and petroleum hydrocarbons, and to the presence of
disease-causing micro-organisms. The Workshop aiso reviewed
information on current subregional programmes as well as on
existing research and monitoring facilities in the Mediterranean.

2.3 Based on the recommendation of the Monaco Workshop and on a
subsequent study of the capabilities of existing national research
institutions, conducted by IOC on behalf of UNEP, the 1975
Intergovernmental Meeting in Barcelona approved a Co-ordinated
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Mediterranean Pollution Monitoring and Research Programme (MED POL)
consisting of seven pilot projects and requested UNEP's Executive
Director to implement the Progremme in close collaboration with

the relevant specialized United Nations bodles (GFCM of FAD, IOC

of UNE'SCO, WHO, wWMO and IAEA).

The Follow1ng pilot projects were approved at:the Barcelona
Meeting as parts of MED POL:

Baseline Studies and Monitoring of 0il and Petroleum

MED I : :
Hydrocarbons in :Marine Waters; A

MED 11 : Baseline Studies and Monitoring of Metals,

: Particularly Mercury and Cadmium, in Marine Urganisms;

MED III :‘ABasellne Studies and Monltorlng of DDT PCBS ‘and
Other Chlorinated Hydrocarbons 1nrMar1ne Drganlsms-

MED IV :  Research-on the Effects of Pollutants on Marine
Organisms”and their Populations;

MED V. : Research:-on the Effects of Pollutants on Marine
Communltles and Ecosystems~ i

MEB VI : Problems of Coastal Transport of Pollutants; !

MED VII': Coastal Water Quality Control.

Following governmental approval for the creatlon of seven networks of »
co- operatlng national research centres to carry. out the work .on the. .
seven pilot projects, a numb 5 of technical meetlngs were held at

which operational documents , were drawh;up “and used as_the

roers

basic documents in the. 1mplementat10n of the pllot ‘projects.

Fach of the operatlonal documents contalns a mlnlmal work programme,
mandatory for.all participants, and an extended programme

recommended as desirable for the more advanced research centres.
Furthermore, the documents specify the matrix and the

pollutants . to be monitored; the sampling and analytical methodology,“:u~
to be followed the procedures of the intercalibration of the

experiments, the format and frequency of data reportlng, the needs
for training and additional equ1pment and any other question
relevant to the execution of the pilot projects.. :

The pllot prOJects are; belng carrled out by ex1st1ng natlonal
institutions. Participation in the projects:is open:to all ,
institutions in the region, subject to nomination by their national
authorities (Annex I). As present 76 research centres from 15
Mediterranean countries have been identified as active partici-
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pants in one or more of the pilot projects (Annex II), but

additional nominations are still expected. The participation in

the pilot projects is not limited to well developed research

centres able to deal with the task in a complex way but is open to

all institutions capable of a limited contribution in order to further
their own development.

2.8 The monitoring and research activities to be undertaken by the
research centres nominated are specified in a signed agreement
between them and the relevant specialized United Nations organization
co-operating with UNEP on the implementation of the programme.

As at the end of October 1977, 107 individual research agreements
had been signed, 20 cleared and prepared for signature, while 78
agreements were still being negotiated. UNEP is acting as over-all
co-ordinator for the work carried out on the basis of these
agreements by the individual research centres to ensure the most
effective and harmonious development of the whole research and
monitoring programme.

2.9 The pilot projects are organized in close collaboration between UNEP and
the specialized United Nations bodies (GFCM of FAO,” 10C of UNE SCO, WMO
and WHO) which have a major role in their implementation. Throughout
the planning period, and in particular during the whole of the
pilot project phase lasting until the end of 1978, a high degree of
co-operation has been and is being maintained between UNEP, acting as the
over-all co-ordinator, and these specialized United Nations bodies.

2.10 Substantive support has already been provided by UNEP, through the co-
operating specialized United Nations organizations, to the participants in
the programme in order to facilitate or make possible their full
participation in the pollution monitoring and research activities.
This support includes a large training programme, furnishing of
necessary equipment, organization of a permanent intercalibration
of analytical techniques mandatory for all participants, and
provision of common maintenance services for the more sophisticated
instruments used in analytical work. By the end of October 1977, a
total of 156 m/m of training and equipment worth $808,569 has been
granted to the participants in the seven pilot projects.

2.11 As an aid to participants in the programme several technical docume?ss
such as bibliographies, manuals and guidelines, have been prepared
or are under preparation.

2.12 In consultation with the Mediterranean Governments and the specialized
United Nations bodies concerned, in August 1976, one research centre
in each of the seven networks of co-operating institutions was nominated
by UNEP (Annex III) as a Regional Activity Centre (RAC). The role of
the RACs is to assist UNEP and the relevant specialized United Nations
bodies in the organization and execution of the pilot projects (see 20).
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2.13 'Close collaboratlon has been established between the Reg1onal Activity
Centre for the pilot project on baseline studies and monltorlng of
0il and petroleum hydrocarbons’ in marine waters and the’ Regional
0il Combatlng Centre (see 15) making use of their complementary role
in assessing the extent of the present pollution by petroleum
hydrocarbons, in prepar1ng contingency plans for dealing with oil
spills and- in organizing proper tralnlng relevant to” the1r act1v1t1es.

2.14 The first results of the seven .MED POL pilot pggjects have been‘reviewed
at recently convened mid-term review meetings ’

2.15 The pilot projects of the monitofing‘and research programme deal
mainly ‘with the coastal waters of the Mediterranean, and therefore
an additional pilot project (MED VIII) dealing with pollution levels of
the open waters and the biogeocycle.of the most 1mportant pollutants
was later added to the orlglnal seven’ progects of MED POl (see" 10)..

2.16  Since 1975 UNESCO and UNEP have been undertak1ng a project (MED IX)'
on the role of sedlmentatlon in the pollution.of the Mediterranean Sea
with special emphasis on the assessment_of current knowledge in this
“field and on the development of gu1de11nes for environmental impact
assessment (see-11).

2.17 A relatedﬁproject was initiated by UNEP on pollutants from land-based
sources (MED X). The prOJect is belng carried out’in close co-operation
with the Governments of the reglon ‘and a number “of - .specialized United
Nations bodies, ‘including ‘the ‘Fconomic Comm1351on for Europe (tCE),
the United Nations Industrial Development. Organization (UNIDO), °
FAO, UNESCO, WHO, IAFA. Its objective is to provide the. Governments
of the Mediterranean coastal States with, 1nformat10n on “the’ type and -
quantity of" pollutlon from major land- based’ SoUrces and through rivers,
and on the present status of waste’ d1scharge "and water pollutlon '
management practlces. The pIOJECt also prov1des for the preparat1on of.
an 1nventory of land- based sources of pollutants being dlscharged into
“the Medlterranean. It is. a.concrete example of the llnkage between

.environmental assessment and management in that it ’is 1ntended to produce
data which will assist-Governments in the negotlatlon of the regional
Protocol on land- based pollutants. The Protocol should contribute to
the application 6f 'more efficient waste management practices (see 12).

2.18 Recently, in co—operatlon w1th UNE'SCO, plans have been developed .
to formulate conceptual models for the’ blogeocycle of selected
Mediterranean pollutants, 1nclud1ng models for their 1mpact on
marine ecosystems.’ Using data collected through the various-
pollution mon1tor1ng and research act1v1t1es, these” conceptual
models should lead to theformulation of pred1ct1ve models which
might be useful tools for maklng appropr1ate management de01510ns
(see 13) - CeT :

2.19 Uther projects may also be con31dered, ‘inter -alia: (i) to study
the question of "airborne’ pollutants, (ii) to evaluate the transfer

of pollutants through the air/sea interface, (iii) to assess the
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potential fisheries rescurces in the Mediterranean and the effects
of pollutants on this potential, and (iv) to develop ecologically
sound guidelines and principles for the establishment and management
of specifically protected aguatic areas.

A Directory of Mediterranean Marine Research Centreg)describing
more than 100 institutions was prepared and issued by UNEP

in 1976. A second, up-dated edition of this Directory providing
detailed information on more than 140 institutions, (programmes,
staff, publications, facilities, etc.) was issued in October 1977.

MED I : BASFLINF STUDIES AND MONITORING OF OIL AND PETROLEUM
HYDROCARBONS IN MARINE WATERS (IOC/WMO/UNEP)

. Description

3.1

The pollution of the Mediterranean by o0il and petroleum hydrocarbons
is a serious problem for beaches and other coastal, recreational areas,
and as yet too little is known about the present levels of the
pollution and about its effects on the Mediterranean ecosystem. The
pilot project involves the visual observation oV oil slicks and other

. floating pollutants, tar ball sampling, survey of tar on beaches and

3.2

3.3

sea-water sampling to analyse the amount and composition of the
petroleum hydrocarbons dissolved.

The pilot project is considered as a contribution to the
Integrated Global Ocean Station System (IGOSS) organized by the
Intergovernmental Oceanographic Commission (IOC) of UNESCO in
co-operation with the World Meteorological Organization (WMO).

The measurement of present levels of petroleum in all its forms in
the Mediterranean assumes greater importance in view of the reopening
of the Suez Canal to the passage of oil tankers. The value of
initiating the pilot project in the Mediterranean region rests

mainly on three facts:

- an observational methodology (that of IGOSS) was
available at the initiation of MED I which could be
easily adapted to suit its purposes, and further
developed during its first phase, bearing in mind
the desirability of keeping its data fully
comparable to those of the IGOSS Pilot Project,

- by using a common methodology and strategy,
comparisons of effects of accidental and operational
discharges from tankers, and shore facilities in
the various parts of the Mediterranean Sea would
become- possible,
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- within a common system of observation, the Mediterranean
can be truly.compared with other areas (e.g. the North
Atlantlc) with quite different oceanographic regimes,
in whlch the pos51b111t1es for dlsperslon and dilution
are greater and the poss1b111t1es of evaporation
generally lower.

S

Ubjectives

3.4 - The aim of the Pilot Project is to develop a capablllty to
"assess the present level and the short and long- term trends
of pollution of the Medlterranean by ‘0il and petroleum
hydrocarbons. -This assessment would be - ach1eved by u31ng an ‘
accessible, commonly—agreed upon technlque “and methodology,3~“ ’
verified by a careFully ‘co-ordinated intercalibration exerc1se. .
The expected results would substantlally contrlbute to the '
formulation of contlngency plans for actlon, both in, cases of
emergency and for dealing with’ effects of po1nt sources’
resultlng from operatlonal SplllS. These contingency plans
‘will be developed by the Reglonal 011 Combatlng Centre in
Malta (see 15)

Progress in.Implementation

3.5 The operational- document for: th1s pllot prOJect was, developed5 t a
Jjoint IOC/WMO/UNFP Consultation (Malta, 8-13 September 1975) wh:ch

was attended by 36 part1c1pants from 12 Medlterranean countrles.,

3.6 At present 11 countr1es 10) have expressed a w1sh to part101pate in the
© % pilot progect and nominated 25 national’laboratories : as part1c1pants,
in the network dealing with the pllot prOJect (Annex 11; Annex V Flg 1)

3.7 ° The work ‘on" this prOJBCt was’ started dur1ng l976 and by the end ‘of
KUctober 1977, 10 research agreements had been 31gned 3 cleared and are
:ready for 31gnature, while the remalnlng 12" research aqreements 1re
Stlll b81ng negotlated. AT AT

LA Py ot . . oK) . “<
Wt K ‘»" *»1 i x*v‘.

K

ogg e S ~

'
Bas

3.8 . .0On the basis of the research agreements 51gned, a tralnlng programme .
has been initiated. To date o total of 16 m/m training has been
granted, of which, by.the end of October 1 m/m has Been realized. The
participating laboratories are aided by field and laboratory equipment,
such .as_fluorescence spectrophotometers, neuston nets sampllng bottles )
and solvents (see 18) PR e ﬁhﬂr L T

,p . . A

3.9 Methodolog1cal gu1de11nes for the 1mplementat10n of She prOJect based
on those prepared for IG0SS, are under preparation o e

3.10 The prellmlnary rfesults” obtalned through the leot prosect were’
reviewed at the IUC/WMD/UNEP Mid- term ‘Review Meet1nq . Barcelona,
22 - 26 May°1977 and are 1ncorporated 1n‘document UNEP/IG 11/INF .4,
The individual” summary reports of the part1c1pants are attached to this
document (Annex IV) ‘ Rl
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Preliminary Results

Concentrations of dissclved/dispersed hydrocarbons have been monitored
in the regions of Banyuls-sur-Mer, France; Patraikos and Messiniakos
Gulfs, the islands of Crete, Rhodes and tesbos, Greece; Thessaloniki
and Kavalla harbours and Strymonikos Bay, Greece; Cadiz Bay and Cadiz
Port, Spain; Rijeka Bay, Yugoslavia. Investigations were carried out
in three different Mediterranean areas; in total 108 samples were
taken, of which 40 were from the surface, 32 at 10 m depth, and 36 at
50 m depth. No significant variation was found with depth and results
ranged from-100 to 3,500 ppb, with an average of 2,000. The
relatively low number of analysed samples does not allow for a
comparison of the three areas studied.

Tar has been monitored on bedches of limassol Bay, larnaca Bay and
north of Paphos, Cyprus; Alexandria, Egypt; along the coast of
Israel; Anchor Bay, Quawra and Marsaxlokk Bay, Malta. On beaches in
the Central Area tar varied from 0 - 800 g/m in 18 samples, with an
average of 118 g/m. In one location of the South levantine Area
results from 260 samples varied from 30 to 14,759 a/m, with an average
of 3,625, while in another location in the same Area 1B samples gave
results varying from 1 - 5.6 g/m.

A survey made to determine the sources of tar balls on the
Mediterranean coast of Israel showed that 76% of the tar balls were
formed from weathered crude ocil (GC-1) and crude o0il sludge (GC-2)
from Middle-tastern sources and 18% from weathered fuel oil (G6C-3).
The degree of weathering indicated that 46% of the crude oil tar balls
were exposed at sea for about a fortnight, 41% for more than 2 months
and 13% for 1 - 2 years.

Data of the kind referred to above, particularly those on beach tar
and dissolved hydrocarbons, did not exist or not in significant
quantities, in the Mediterranean prior to MtD POL. The continuation
of this monitoring, together with appropriate and constant evaluation
of data and the system providing them, is the important scientific
achievement of the MtD -1 Pilot Project. '

MED II : BASELINE STUDIES AND MONITORING OF METALS, PARTICULARLY
MERCURY AND CADMIUM, IN MARINE ORGANISMS (FAO(GFCHM)/UNEP)

Description

4.1

Metals, and particularly heavy metals like mercury, are more or less
toxic to man and to practically all marine organisms. They can
reach man through the food chain, and the source of greatest concern
is, therefore, the level of concentration of such metals in fish,
shell-fish and other edible marine organisms.

S



4.2

4.3

4.4

4.5

4‘6

4.7

4.8

"ecotypes are included. -The sampling frequency is seasonal.-
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It is recognized that the Mediterranean is a tectonically rich
region and that some metals may have high natural levels and great
variations in their concentration in sea-water and sediments.

The bluefin tuna, as well as other ‘tuna, is known to accumulate
mercury and, although there is no strong evidenmce that the _
Mediterranean stock is separate from the Atlantic stock as a whole,
Mediterranean tuna apparently have much hlgher levels than those from
the Atlantic. - - . C :

%

The pllot prOJect deals primarily with the concentration of

selected metals, particularly mercury and cadmium in marine organisms.
In addition' to theése elements the measurement of~the levels. of copper,
lead, manganese, selenlum ‘and zinc-is recommended, partlcularly when
detection methods providing for multi-elemental analysis are used.

The striped mullet, the Mediterranean mussel and the bluefin tuna

have been selected for the monitoring programme :so-that representatlve

N R -

Dbjectives S TR

The information on the level of selected metals in representatlve .
marine. organisms is collected" prlmarlly to assess the eventual risk
stemming from consumption of seafood. . Furthermore, data collected
through -the project will contribute to the understanding of the
causes -of. relatively elevated:concentrations of ‘some metals in-
Mediterranean organisms which, after all, may be due. to natural )
phenomena. .ot >, T T

Progress in Implementation RIS P N O e s

e DA

owiys g ey C e - E
vy Pl i ¥

* The- operatlonal document for this. pllOt pro;ect was formulated at

a joint FAO(GFCM)/UNEP Expert Consultation (Rome, 23-27 June 1975) 5)
attended by 35 part1c1pants from 13 Medlterranean countries.

. ‘l,..,.« ‘ L.
Vet .,f‘_ R P . . *

Fourteen countrles 11) have expressedva w1sh to take part in-the pllot
project and nomlnated 37 .nationaliflaboratories as part1c1pants in the

. network deallng with the pllot proJect (Annex II Annex v Flg 3)

.
The work on thls p1lot progect started in late autumn 1975 and, by the

end of October 1977, 28 research agreements had been signed,. 1. cleared and
ready for signature, whlle the rema1n1ng ‘8 research agreements are -

still being negot1ated :;.,&ﬁ~»; S R e e :

- ;o
% A 8

As part of the p1lot progect's 1mplementat10n, a tralnlng programme o

has been initiated. To date a total of 46 m/m has been = -+ .. " o
granted, of which by the end of October '1977, 6 m/m have been -ij‘ifu-ff
realized. - In: ~additjion, participating research centres will ’ ‘
receive, or have - already received, varied: equ1pment (11 atomic-

absorption spectrophotometers and others) and material needed for

thelr full partlclpatlon in the pllot prOJect (see 18)
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4.10
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Guidelines for sampling and analyses of biological material and
for the use of biolssical accumulators in marine pollution monitoring
have been prepared for the use of participants in the pilot project.

A common reference methodology for analytical procedures to be
followed in measuring the concentration of metals was adopted by
participants in the project. The comparability of the results
obtained by the various research centres is assured by a mandatory and
permanent intercalibration exercise through which reference

materials and standards are distributed to the participants in

the project.

The results obtained from the first phase of the pilot project
were reviewed at the FAO{GFCM)/UNEP Mid-term Expert Consultation 8),
Dubrovnik, 2 - 6 May 1977 and are incorporated in document UNEP/IG.11/

INF.4. The individual summary reports of the participants are attached
to this document (Annex IV).

Preliminary Results

4.12

4.13

Mercury and cadmium concentrations in Mediterranean marine organisms
appear to vary with species, habitat, trophic level and growth phase.
Direct relationship between size and mercury and/or cadmium
concentration ias been found in Engraulis and tuna. This was not
detected in Mytilus and is also not valid for most of the other metals
studied. In one area of the North-West Basin during the January-June
1976 sampling period the highest levels were found in Mytilus in
February and March, but no apparent relationship between water and
tissue concentration was established.

Mercury concentrations were determined in molluscs (principally in
Mytilus galloprovincialis, range <5-8310 ug/kg wet weight), -

crustaceans (Aristeus antennatus, 140-1960 ug/kg w.w.; Nephrops
norvegicus, 140-2376 ug/kg w.w. and Penaeus sp., -21-184 ug/kg w.w.)

and fishes (Mullus barbatus, 10-3450 ug/kg w.w., Merluccius

4.14

merluccius, 60-870 ug/kg w.w., Engraulis encrasicolus, 4-424 ug/kg
W.w., Sardina pilchardus, 40-760 ug/kg w.w. and Thunnus thynnus,
<10-4100 ug/kg w.w.). Mercury, determined in more than 700
Mediterranean specimens of Thunnus thynnus and Thunnus alalunga shows
on average 3-4 times higher concentration than in oceanic specimens.

Information on cadmium levels is limited; however, some were obtained
for molluscs (Mytilus galloprovincialis <10-5900 ug/kg w.w.),
crustaceans (Nephrops norvegicus, <5-4.7 ug/kg w.w.) and fishes
(Engraulis encrasicolus, 5-100 ug/kg w.w. and Mullus barbatus, <5-15
ug/kg w.w. .
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These preliminary data are insufficient to permit firm conclusions,
particularly since some critical areas have not as yet been monitored,
notably the Tyrrhenian coast of Italy and the Adriatic/Ionian coasts

of Greece. Nevertheless, the data obtained indicate that most

probably due to natural ‘conditions prevailing ifn.the Mediterfanesan the .

¢
* levels of some metals in selected edible organisms, ‘mercury’ in

particular, are at or above the levels considered as permlss1ble by
most national leglslatlons.

P

-
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" MED IIT ¢ BASF[INF STUDIES "AND MDNITORING OF DDT PCBs_ AND OTHER

CHLORINATED HYDRUCARBDNS IN MARINE URGANISMS (FAU(GFCM)/UNEP)

Description

et s ,"1 - N :-,‘,,,'.“-“ RS = S S PR

Slmllar arguments to’those advanced for ‘the’ monltorlng of ‘metals (MED 11)
apply to chlorlnated hydrocarbons.u~They are persistent, they are usually
accumilated by ofganisms, they are usually harmful to man indirectly,
through effects on the stocks of marine organlsms he exploits. Fven
less is  known about the present concentratlons of these, chemicals’
than about the concentrations of heavy- metals.. Since v1rtua11y all,
chlorohydrocarbons are generated- by man, natural bacquound levels
of these substances are not a problem in baseline studies.

S : s L P O |
The pilot project deals’ with'levels of selected organochlorine - !
compounds which are considered as"specially relevant ‘to’ representative
elements of the Mediterranean ecosystem. DDT, PCBs, dieldrin and thelr
metabolites were 31ngled out as falllng ‘into’‘this’ category. >’f? AT :f
Whenever p0581b1e other per51stent organlc compounds are also 31' o
identified ‘in analysed samples. “The organisms selected as monltorlng :
targets (strlped mullet ‘Mediterfanean mussel; ‘pink shrlmp)vare EL
representatlve of ‘the ‘different Hedlterranean.ecotypes, ‘of” great LS
economic’ 1mportance and almost’ ub1qu1tous in the whole Medlterranean.

The sampling freéquency” 1s seasonal. : b T
Dbjectives‘_’ A R L SR S Zae
Z e T R I SR L oSk B e A Lo

H » o H A~,‘;¢;~~‘,”‘~~1J,_, L V;,,". A

ﬂiThere is no ev1dence ‘of ‘direct "haim to ‘man from the present levels of .
chlorinated hydrocarbons accumulated through marine food-chains but, ﬁ -

due to the nature of these substances, one’can reasonably expect -
that their.build- -up may lead to damage of certain components of the

~'marine ecosystems, in particular the crustaceans.: Therefore, ‘the #

results of the project will primarily contribute to the assessment -

of the present distribution“of chlorinated hydrocarbons in the e TN
Méditerranean Sea and thus to a better understandlng of “the’ eventual
risk to whlch the marine ecosystems may be exposed N

A VERTIESH
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Progress in Implementation

5.4 The operational document for §§e pilot project was developed by
the same Expert Consultation that formulated the preceding pilot
project.

5.5 Currently, 13 countries 12) have nominated 30 national laboratories
to participate in the pilot project (Annex II; Annex V, Fig.4).

5.6 The first samples to be analysed were collected in late autumn 1975
and, by the end of October 1977, 19 research agreements had been signed,
2 cleared and are ready for signature, while the remaining 9 research
agreements are still being negotiated.

5.7 Since not too many Mediterranean research institutions have been
able to analyse marine samples for chlorinated hydrocarbons, a
total of 33 m/m training was granted to the participants in the
pilot project and by the end of October 1977, 3 m/m of training had been
carried through. Six gas chromatographs have been, or soon will be,
delivered and installed at selected Mediterranean laboratories in
addition to other types of equipment and material necessary for
monitoring of chlorinated hydrocarbons (see 18).

5.8 Guidelines for sampling and analyses of biological materia%)and
for the use of bislogical accumulators have been prepared
for the use of participants in the pilot project.

5.9 A common reference methodology for analytical procedures to be
followed in measuring the concentration of chlorinated hydrocarbons
was adopted by participants in the project. The comparability
of the results obtained by the various research centres is assured by
a mandatory and permanent intercalibration exercise through which
reference materials and standards are distributed to the participants
in the project.

5.10 The participants in this pilot project reviewed their first
results during the FAO(GFCM)/UNEP Mid-term Expert Consultation 8)
in Dubrovnik, 2 - 6 May 1977. These are incorporated in document UNEP/IG.11/
INF.4. The summaries of the reports presented at that meeting are
attached to this document (see Annex IV).

Preliminary Results

5.11 The determinations of chlorinated hydrocarbons in Mediterranean marine
organisms are, with few exceptions, limited to the North-West Basin
and the Adriatic. The following values and ranges, in pg/kg of wet
weight, were found in selected organisms:
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Area and Organism' DT - PCBs
~ North Adriatic .
Mytilus>oalloproyincialis 32.4—107.0?’ﬂ' 3 216-450
Carcinus maenas 16.6-44.0 245-348  (PCB 1256)
Mullus barbatus ‘52.0-93.0 B1-228 (PCB 1254)
South Adriatiq
Mytilus gaildprovinéia;ié 6 - <10-30 )
Pachygrapsus»ma;moratus 18 ; y~ idgej; -
Mullus surhqietusb ;.50 ;“& fmtéftwgii e 2000
North—West‘Basin_ ! = | i
Mytilus edulis 2.2-177.0 68-670
Carcinus mediterraneus i  40.4-137.5 960-1513 . -
Mullus barbatus:- 56.0-690:0. " - L 17o}é259 ;
 siste00

Sardina pilchardds

164.1-880.0

Seasonal varlatlons of resldue levels were observed at dlfferent

sites.

In mussels of the North West Basin ' the DDT decreased to the

lowest values in June while the PCB values 1ncreased over this perlod

in some 51tesr

In the North Adrlatlc DDT*was the most abundant SOt

residue’ in mussels but PCBs (Arochlor 1260) ‘have not been reported '

although present in other organlsms.
Basin the DDT levels were relatlvely lower and the PCB levels' were
In the North Adriatic DDT was more abundant, but -

Arochlor- 1260 and 1254 were present at the ratio 1:3...

uniformly hlgh

peak in December/January which decreased to the lowest level in &
“In the North Adr1at1c DDT was. the ‘most important- resldue

.In Carcinus of the North-Westi

In, Mullus of..
the North- West 8351n all chlorlnated hydrocarbons reached an’ annual<

and Arochlor 1260 and 1254 were present 'in approximately equal

Mullus.

In Sardina’ the same seasonal patterns were “found as in |
In zooplankton of the South’ Adriatic the PCB levels are -

notable, but that of other chlorinated hydrocarbons relatlvely low.

In the North Adriatic: analys1s for DDT“in sedlments has also been

carrled out

The geographlc dlstrlbutlon of part1c1pat1ng laboratorles -in thls

project is not ent1re1y satxsfactory as monitoring does not cover the
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6.1

6.2

6.3

6.4

6.5

6.6

Tyrrhenian Sea, Ionian Sea (except Malta), South Adriatic (except
Dubrovnik), Cyprus, as well as the greater part of the eastern and
southern coastline of the Mediterranean. Accordingly, only few data
are available on the concentration of chlorinated hydrocarbons in
marine organisms.

MED IV : RESEARCH DN THE EFFECTS OF POLLUTANTS ON MARINE ORGANISMS
AND THEIR POPULATIONS (FAO(GFCM)/UNEP)

Description

The marine environment is characterized by relatively constant
physical and chemical conditions. Most marine organisms are
therefore not adapted to sudden changes in their environmental
conditions, to certain substances not normally present in sea-
-water, or to unusually high concentrations of substances which
normally appear only as sea-water microconstituents.

The project does not deal with acute toxicity experiments unless
the organisms cannot be kept long enough under culture conditions
to allow long-term toxicity tests. Instead, long-term experiments
are envisaged with the aim of investigating the sub-lethal effects
of potential pollutants, and functional as well as morphological
changes.

The experiments are not limited to individual organisms but
rather cover populations where subtle changes in the behavioural
pattern could serve as early warning signs and lead to the
possibility of predicting the moment at which the organisms will
be harmed at the population level. The influence transmitted
through the trophic chains, particularly in experiments on
populations, is not neglected.

Due attention is paid to establishing the most sensitive stages

in the life-cycle of the organisms tested. Physiological and
biochemical studies are conducted in order to provide information

on the mechanisms involved in the effects and transport of pollutants.

The functional and structural damage to the genetic material of
individuals and their populations is also studied.

Objectives

The objective of the project is to develop the necessary scientific
background for biclogical monitoring and to contribute data required
as the scientific rationale for the Protocol on land-Based Sources
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6.10
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of Pollution (see 1. 3) and for the development of water quality
criteria in general. Naturally, these .criteria cannot be'based
solely on biological tests, but the results expccted’ might provide a
basis for a better understandlng of the potentlal hazard to the "~
ecosystem, including man, from the 1ncreased level of pollutants 1n
the maringe env1ronment ‘ A : .

X e - EI
ETE- Sl R N B -

. At. present 13 countrles
-in the pilot prOJeCt and ‘ndminatéd-26 .national laboratories as

' Progress”in Implementation~»~¢;‘

The operational document for this pilot project was developed

at a joint FAQSGFCM)/UNEP Expert Consultation (Rome, 30 June -

4 July -1975) attended by 25 part1c1pants from 13 Medlterranean
Countriés.‘ T e ; SRR TLLLE R

. -3 " : ;

gy

have expressed a des1re to’ partlclpate

participants in the network deallng with the’ pllot prOJBCt (Annex 115 .
Annex, V F1g 6)

. -

o e v .
. - I SN A ER R T NP DU
FECRSRTI RS W - . R EEIEE LR v

The work on this pilot project started in late ‘autumn - l975 and, by the
end of October 1977, 11 research agreements had been’ 51gned 3°cleared
and are ready ‘for 51gnature, while the remaining 12 research

agreements are still being negotiated.

To facilitate the part1c1pat10n of the nom1nated research centres

in -the work, a total of 24 m/m- trainingiwas granted up- to Dctober 1977 -~
of which 10. m/m have been.realized. -Additional* a331stancev"‘””‘ .
provided to. the” part1c1pants intluded donation. of,var1ed and- spec1f1c :
laboratory equipment "(e:q. ‘research mlcroscopes, analytlcal balances,

and laboratory centrlfuges) and materlal (see lB)‘V”« R R

Several manuals have been’ developed ) as‘gu1del1nes for”the s
part1c1pants in the pllot—prOJects. SRR ET 2

M L I EN LA e, e E Ly
At the FAO(GFCM)/UNEP Mid-térm’ Expert Consultatlon 8)..; *in Dubrovnlk
9 - 13 May 1977, the results® of the first phase of the progect were
reviewed and are -incorporated -in doctment UNEP/IG.11/INF.4 . _~ The individual -

summa ry reports are. attached to this* document (Annex IV)""‘“'*“

ER U A P, <y e 3 % -)T\

Prel:mlnary Results RN fiu‘};ijif U Y A RN S X

~ o e g

BTl e et T RPS s :;,iw-“

The partlclpatlng research centres have selected twenty specles of
which only seven are relevant to-the MED II and MED III monitoring
programmes., Experlments were initiated in the following fields:
tox1c1ty, pollutant dynamlcs- morphology and hlstopathology,
development, reproductlon and populatlon genetlcs and phys1ologlcal
and behavioural effects. ) >j' : e T

Toxicity studies were made on sea-urchins (Arbac1a lixula and
Paracentrotus lividus), copepods (Acartia clausi -and Oncea -
medlterranea), polychaetes (Scolep51s fu11q1nosa and Cagltell

HOANAAEE S £ SV i YA E A L T S

v -

M PR R TP (R Ss SR e
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6.15

6.16

6.17

6.18

7.1

capitata), algae {Phaedactylon tricornutum), crustaceans (Palaeman
a2leqans), Palaemonetes varians, Penaeus kerathurus and Artemia
salina), fishes (Mugil cephalus and Sparus surata), and molluscs
(Murex brandaris). These studies have been performed to determine
toxicity of different pollutants (mainly heavy metals and chlorinated
hydrocarbons). The investigators have often chosen sensitive
organisms and early responses as criteria in static bioassays

(ic 0? 24-72 h). There is a tendency to improve these experiments
w1ta a flow-through system.

Fxperiments on accumulation and distribution of pollutants (heavy
metals and chlorinated hydrocarbons) were made with decapods (Pagurus
sp.) and fishes (Sparus aurata, Mugil spp. and Halobatrachus
didactylus). For example, the mercury values reached in Halobatrachus
(N=6) after 49 days of exposure to concentration of 0.1 mg/l were 50.3
ug/kg in liver and 9.6 in muscle.

Morphological and histopatholigical changes were observed on different
tissues of fishes (Mugil auratus, Sparus aurata and Halobatrachus
didactylus) exposed to heavy metals. Some of these effects were
characterized by hyperchromatism of the intestine villi, increased
epithelium thickness, vacualization in liver, kidney tubules with
nuclear disorientation, etc.

Fffects of pollutants on development, reproduction and population
genetics were studied in sea-urchins (Paracentrotus lividus), algae
(Phaeodactylon tricornutum), crustaceans (Balanus amphitrite) and fish
(Mugil cephalus). Physiological and behavioural effects of pollutants
were studied in sea-urchins (Arbacia lixula), molluscs (Monodonta
articulata) and also some biochemical changes in fishes (Blennius pavo
and Sardina pilchardus) and Coelenterata (Microcosmos sulcatus).
During the experiments a reduced oxygen consumption was found in
Monodonta; while an "adhesion distress syndrome", cytolysis and
release of pigment were observed in Arbacia. '

Basic research has also been stimulated. Thus, programmed
biosynthesis studies in Coelenterata proved to be an extremely
sengitive instrument for the assessment of the effect of pollutants.
Research on the effects of thermal pollution showed that this
environmental stress may lead to reduction of heterozygosity.

'MED V : RESFARCH ON THE EFFECTS OF POLLUTANTS ON MARINF COMMUNITIES

AND ECOSYSTEMS  (FAG(GFCM)/UNEP)

Description

Theoretically, several types of marine communities and ecosystems
could be studied in the framework of this pilot project. For practical
purposes, the project deals with natural marine communities and
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levels (see 4 and 5)

" community.and ecosystem.ﬂvThe most common ones’ are: -communlty
structure, functlonal 1nd1ces and body burden of pollutants. :1

. pIOJeCt.
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ecosystems under stress in coastal waters, including lagoons and
brackish- coastal lakes, in’ areas where ecosystem changes may be
anticipated as a consequence of man' s act1v1t1es, and with
ecosystems in relatlvely unpolluted areas, such as marine parks, for
references

tcosystems are partlcularly 1nvest1gated in areas which have been
repeatedly studied in the past in order to detect lonq—term changes.

To the largest possible extent the’ ecosystems ‘are stud1ed as’ 1ntegral ’

units, taklng into account the dynamic 1nteract10ns among their -
various components. Spec1al attention is paid to the role of. those
organisms which are used in the monitoring pilot prOJects (MED-I1-
and MtD II11), in the transport of pollutants through the trophlc

The parameters and effects. to be studled vary, depend:ng on the'::?“

3

Objectives - ‘ AA’: .:;,- = L . o

The over-all objective of the project . .is to provide information on
the’ structural and functional state of Mediterranean marine
communities and ecosystems as the b351s for analysing the trends 1n
their changes. Furthermore, 1t is expected that through th1s )
project a methodology could be developed and tested for the N
possible use of observed community and ecosystem modlflcatlons in f\
determlnlng the .waste- -receiving capacity of various parts of the
Mediterranean, and maybe of the Medlterranean Sea_as a3 whole; S
In connection with these obJectlves the’ progect w111 d1rectly S
contribute to the” development ‘of pr1nc1ples snd gu1de11nes for the i

selectlon and management of spec1alIy protected marlne areas.‘-"~ _'”:u_

Progress in Implementatlon‘

The operational documént for ;313 p1lot prOJect was formulated at
the same Expert Consultatlon that developed the prev1ous pllot

. - . B A} v, ", By P
. e . el i S e e . O N
A A R { é".ﬁv .ﬁ.;« AR oy L

At ‘present, :l3 countrles 14) have expressed a w1sh to part1c1pate 1n
the progect and nominated 23 nat1onal laboratorles as part1c1pants “in

S »K-a.,.‘* Selfral S

the network'deal;ng w1th the pllot prOJect (Annex II Annex V, ?1g 6).'

s
Py

.......

The ‘work started in late ‘autumn 1975 “and,’ by the end ‘of - Uctober 1977
14 research agreements-had*been- s1gned 4 cleared -and-‘are ready for

signature, whlle the remalnlng 10 research agreements are st111 be1ng ,g"

S 1 e -—te e Nge s v

negotiated."’

. P PR PN S ra e Fore omv 0 e eraerae o . FoEee T
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The tralnlng programme for part1c1pants 1n th1s pllot proJect 1s’"
under way. ‘A total of 16 m/m" tralnlng up to October 1977 was agreed

~
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7.11

7.12

7.13

upon of which 2 m/m have already been fulfilled. Further assistance
is provided to many of the participants in this project by donation -
of varied equipment and material, which include such items as
salinometers, dredge samplers, portable pH mecters and many others.
(see 18).

The FAD(GFCM)/UNEP Mid-term Expert Consultation 8) held in Dubrovnik,

9 - 13 May 1977, reviewed the first results of the pilot project which

are incorporated in document UNEP/IG.11/INF.4. The summary reports of the
participants at the meeting are attached to this document (Annex 1V).

Preliminary Results

Attempts were made to study effects of untreated effluents (domestic
and industrial) on the structure and dynamics of plankton and benthos
communities. However, the research was limited to the North-West
Basin, South-West Basin, Adriatic, Acgean and North levantine Seas and
the results reported at this stage are confined mainly to effects at
the level of population dynamics and productivity. Benthos surveys
were made on various hard substrates (North-West Basin, Aegean and
North Adriatic), semi-hard substrates such as Posidonia and Cymodocea
communities and coastal terrigencus ooze (North-West Basin, South-West
Basin, North levantine and North Adriatic) and soft substrates
(North-West Basin, South-West Basin and North Adriatic). In the
neritic zone bacterial counts were made, structure of plankton
communities registered and phytoplankton photosynthetic activity
measured.

Through cartography of communities, rather difficult and
time-consuming, the following studies have beecn started in three
different areas (North-West Basin, South-West Basin and North
Adriatic): species composition, diversity, density, biomass,
production potential and dynamics of populations and communities, etc.
Some environmental parameters were also surveyed such as temperature,
salinity and dissolved oxygen, sediment granulometry, organic content
of sediments, etc. Species distribution seems to be correlated with
the degree of pollution, i.e. a marked decrease in the number of
species with the progression from unpolluted to polluted waters. As
an example, from the North-West Basin where the crustaceans are most
numerous in unpolluted areas (up to 71%) they are the first species to
decrease with pollution, while molluscs become more common in
moderately polluted areas (37%-54%) and, as pollution increases,
molluscs also decrease and polychaetes become most numerous (85%).

The diversity indices demonstrate an inverse relationship between
species diversity and pollution.

tfforts have been made to determine indicator species that may help in
identifying the changes within an ecosystem, thus permitting a
relatively simple analysis of the status of a community. It is known
from the North-West Basin that for example Cystoseira (algae) is
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dominant in relstively pure water, Mytilus (mollusc) and -Corallina
(algae) are common in moderately polluted waters and Ulva (algae) in
heavily polluted waters. An experiment with "b1ofou11ng" panels, for
controlled study of colonization, growth and community structure, -has
started in the Aegean. txperimental lagoons, polluted, and. unpolluted
by sewage, were studied and have shown a number of important -
modifications of the ecosystems within the polluted lagoons. Some of
the effects which have been recorded are: accelerated eutrophication
and, near the bottom, increased C0,, decreased dissolved- oxygen, - -
negatlve presence of HZS’ and 1ncreased turb1d1ty.;‘

s
P
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7.14 Efforts have also been‘made to. select so- called reference zones for
control of pollution in the North-West Basin, South-West 8831n, Adriatic,
Aegean and North Levantine Seas. ’ . .

7.15 Marine communities and ecosystems are characterlzed by ,response and .
recovery times of long duration.- These facts,make long-term studies
on pollution effects essential and results of.these ,OT, 51mllar studles
performed in .the -past:<tould be most valuable.. Prolonged ‘observations-
are, however, inadequate for an exercise that requires immediate
1nformat10n and solution of a problem, but as shown earlier, these
observations could well be. replaced byw short term (two or three
years), experimental approaches (blofoullng panels, experimental -
lagoons) and laboratory experiments.-.

8. MEQ VI H PROB[EMS OF. CUASTA[ TRANSPURT UF PO[[UTANTS (IBC/UNEP) ST

e N oy, 1
L LR

;Descrlptlon N

8.1. - - The mean pattern of sea surface transport 1n the Med1terranean g{i S

is-generally. cyclonlc (counterclockwise) in ‘both the eastern .and .

" western basins. ‘. But~coastal. currents are very complex-and man1fest
a strong varlablllty.c Due to the large ratio of coastline to the ..
surface. in the Medlterranean, and to the presence of divergence’
zones, the c1rculatlon«pattern has-an. important Jlongshore: -component.
Therefore pollutants discharged into coastal waters tend to be ﬂi;:.

- transported along the coasts...Water Jleaves the. Medlterranean at..
depth and is.replaced by Atlantic water at ‘the surface through . —«<;
the Straits of Gibraltar.:; The magorlty of pollutants enter the §;
sea in the upper layers. However, due to the vertical m1x1ng,
and to strong convective motions in some areas during the’ w1nter,
they can be spread- into "the. deep Mediterranean .water, and flow :.
slowly through the Strzits. On the basis of the general hydrography
of the Mediterranean and of mass transport measurements in the - -
Straits the residence_time of entering water is estimated to be of
the order. of magn1tude of . 100 years. .. “;§¢'r~-iﬂ
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8.2 Although the general nature of the mass transport of sea-water in the
Mediterranean is reasonably well understood, the knowledge of local
circulation patterns is still meagre. The former may serve in
studies of the distribution of pollutants entering the sea via the
atmosphere, but the latter is much more important in studies of
the distribution of pollutants entering the sea via rivers.

8.3 As part of this project the water circulation in coastal areas and
the exchange of water between the coastal and off-shore regions is
investigated. Special attention is paid to the movement of the
surface layer as this contributes considerably to the rapid spread
of certain pollutants (e.g. petroleum hydrocarbens, floating litter,etc.).

Objectives

8.4 The main objective of the pilot project is to provide the necessary
information on the physical processes contributing to the transport
of pollutants in the Mediterranean Sea and thus to facilitate the
interpretation of data obtained through the other pilot projects when
the Mediterranean models of the pollutants' biogeocycles are formulated
and tested.

Progress in Implementation

B.5 The operaticnal document for thig)pilot project was developed in Msida
by the same Expert Consultation that formulated the pilot project on
Baseline Studies and Monitoring of 0il and Petroleum Hydrocarbons in
Marine Waters (MED I).

8.6 At present 13 countries 15) have expressed a desire to participate in
the project and nominated 23 national laboratories as participants in
the network dealing with the pilot project {Annex II; Annex V, Fig.7).

8.7 The work on this project started in 1976 and, by the end of October 1977,
10 research agreements had been signed, 3 cleared and are ready for
signature, while the remaining 10 research agreements are still being
negotiated. '

8.8 The need for training was early recognized and as an aid to the
participants in the project 6 m/m of training were granted up to the
end of October 1977, of which 1 m/m has been realized. As a further aid,
current meters, salinometers and other types of equipment were, or soon
will be, put at the disposal of .the institutions participating in the
project (see 18).

B.9 Methodologica} guidelines for the implementation of the project are under
preparation -

8.10 The first results of the project weregseviewed and discussed at the
I0C/WMB/UNEP Mid-term Review Meeting in Barcelona, 23 - 27 May 1977
and are incorporated in document UNEP/IG.11/INF.4. The individual
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summary reports of the participants at the meeting are attached to
this document (Annex IV). - ’

Preliminary Reéulis

8.11  Mechanisms and processes contributing to theé physical transport of
pollutants in the Mediterranean Sea have been studied by direct
current measurements, drift cards and indirect methods.

8.12 - In.the Barcelona area, time-series data on temperature and salinity,

.as well as vertical sections, have been taken and used to calculate

-currents.” No direct_cﬁrrént,mpaéurements have yet been taken.-. The -

predominant current direction is from north-east to south-west, along
the Barcelona coast,.although there are various local circulation:

.patterns. ot an 1_'«;33 . S T A T PR

Tar

8.13- A large number..of .parameters have been measured in-:the-northern ..,
Adriatic.Sea, including direct sub-surface.current measurements and
drift card experiments. Velocity of abpqt}éne knot .was measured,- -

' although locally values of -up to 5 knots'have been observed. . .
Generally, the flow. is northwards.on-the eastern side and southwards
on the.western side. (cyclsnic), in Junetand‘August;and~generally-
anti-cyclonic in September and December. In the central Adriatic Sea,
in the vicinity of Split,. the. surface.currents..flow predominantly
north-westwards.. This direction‘predominates;throughout the year. At -
depth_ there is.a coastal‘current;igVariaﬁions»invthejcurrents»appear1
to have.a period of several:.days. -Tidal currents are weak and usually

.. describable, by eliptic vectors. - D Y s '},4~‘g,g s fers,

o . © e w

P L O S S SR ) I R PA N S A s
8.14 | In the eastern Mediterranean work has so far been limippd,tg&standard’zf
hydrqgraphic'observations and one drift-card experimentﬂfor'which
projectory .plots are awaited. . : ..., ... . v lnedvadee “

IR A SO )
PR A FOS SR T

: IR A AR I e e R AL P R PRI S L S S AT
8.15 In the Aegean Sea (Gulf of Saronikos) currents tend to flow
‘cyclonically. The:surface and bottom currents have similar patterns
not clos€ly correlated to wind patterns. "Bottom currents show strong *
models ati 70°.and 280%. - . ., ., ..i, 0 .o S -

- v - -

. .- S SN S I VU O T I .
+8.16 A few observatjons“hhyg been taken[iﬁﬁthewvicinigy of -Malta which ..
T indicate that the,main’features of. the circulation is_ the flow of -

surfacg.watgr-qum~the:wg§ﬁern}basiggt6‘theﬁeastern basin, with. some

eddy formation to the east.of Malta,i,. «.; ... -' 4 T Imecet o

,,,,,,

‘8.17 In the DRIFTEX " programme, 5978 drift cards were.reieased.ih:ihe
ligurian.Sea. After 6 months, 472 were returned, about half-of these’ -

in the first month.* The recovered cards indicated that the main figw - - -
-was westwards. . Recoveries in .the pext 5.months were,.in the absence o
.of .precise" knowledge .of .the tracks, of the-drift cards, and the large -
distances covered by some of them,,1e§5'usgfuliin determining local
current patterns.. BT : T L
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9.1

9.2

9.3

9.4

9.5

9.6

9.7

MED VII : COASTAL WATER QUALITY CONTROL (WHO/UNE P)

Description

The serious and rapidly growing pollution of the coastal waters of the
Mediterranean is having an increasing impact on the social and economic
well-being of the countries bordering it. In addition to the millions
of inhabitants living along the coastline of the Mediterranean, millions
of tourists spend their holidays on the shores of this sea, and there is
a considerable potential for exchange of disease-causing micro-organisms.

The present situation constitutes a significant health hazard in many places:
salmonellosis, dysentery, viral hepatitis and poliomyelitis have all been
endemic in the Mediterranean area, and during recent years there have been

a number of cholera outbreaks. There is a distinct need for better statistics
concerning correlation between diseases and coastal water pollution.

There is ample evidence that contaminated shellfish are an impbrtant concern
to public health. The risk of infection from swimming and other recreational
activities in coastal waters is enhanced in certain areas by the absence or
inadequacy of beach sanitary facilities. Thus, the actual and potential
health effects are of prime importance. ’ ”
Using a commonly agreed methodology the project initiates a sanitary and

health surveillance of coastal recreational waters and of shellfish-

growing waters in selected coastal areas. Microbiological indicators are

used as the most significant criteria of the sanitary quality of coastal

waters and organisms living in them, particularly the most commonly

eaten molluscs. oo

Scientific studies are prepared on the epidemiological evidence of
effects on health caused by inadequate sanitary conditions in coastal areas.

Objectives

The over-all objective of the project is to produce statistically
significant data, scientific information and technical principles which
are required for the assessment of the present levels of coastal
pollution as it concerns human health and are indispensable for the
rational design and efficient implementation of national programmes

for the control of coastal pollution from land-based sources in the
Mediterranean area.

Progress in Implementation

The operational document for this pilot project was prepareds?t a joint

WHO/UNEP Expert Consultation (Geneva, 15-19 December .1975) attended
by 35 participants from 15 countries.
16) t

At present 10 countries have expressed a desire to participate in
the project and nominated 29 national institutions as participants in
the network dealing with the pilot project (Annex Il; Annex V, Fig.5).
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9.8 The work on this pilot project started in late autumn 1976 and,
by the end of October 1977, 7 research agreements had been 51gncd
" 5 were cleared and’ ready for s1gnature, whlle 17 research agreements
were stlll be1ng negotlated ' . - :

. . . . P PR -
L (. - S | ' -
. L e B PN L.t PN PN o4 I S

9.9 The tralnlng programme for participants 1n -this pllot prOJCCt is.
under way. A total of 29 m/m tra1n1ng up to October 1977-was agreed
upon. Further a581stance to the research centres: part1c1pat1ng in
the pllot project ‘is belng prov1ded, 1nclud1ng laboratory equ1pment
and materlal (sce 18) T vl

N Lt e . PEPES ;). e ,~-f‘";"z':"

'9.10 Prlmarzly for the use of participants in the proJect but also with
a view fo w1der use.in the Medlterranean, guidelines were prepared
_and adopted by part1c1pant511n the proJecs for mon1tor1ng publlc
health aspects of coastal water quallty AR

i < 37 ..574'.\‘ ,"i,v":.:«"‘f.','z

9.11 A document on health criteria’ ‘and ep]demlology ‘of health 1 isks
_ related to beach and coastal pollutJon has been* prepared in ‘order to
promote the sc1ent1f1c stud]es requlred and develop reliable data
for application in the field. Interim mlcroblologlcal criteria for
coastal waters have been adopted by part1c1pants in“the project and were
recommended to ‘be used in® assessment of the coastal water’ guallty.

9.12 A report on principles: and- methodology for Soastal marine pollutlon _
control- planning resulted. from a Workshop "“.  The ‘report contrlbutes
to the over-all assessment of the pollution situation of the - o
Medlterranean and to the 1ntergovernmental consultatlon on the" Protocol
on land Based Sources of Pollutlon. D AR PR

P BT S s 4 v}i’,;‘- :’,,‘:-'z'*:'.v'

9 13, The flrat resul&s -of the proJect were reviewed at- the WHD/UNEP Mld term
’“"Rev1ew Meetlng in Rome, 30 May = 1% 30ne” 1977 ‘and aré incorporated in =
",document UNEP/IG ll/INF 4. Thé summarie’s of ‘the’ part1c1pants"ﬁ’
1nd1v1dua1 reports are attached‘to thls document (Annex V) e

4] ~

':’Prel1m1nary Results

9.14 The mon1tor1ng of the sanltary quallty of beaches and recreational =
coastal waters as well as-shellfish. and shellflsh-grow1ng waters has
covered the following areas: - Thessaloniki, around the Attica -
Peninsula (area of Greater Athens), Saronikos Islands, .Greece;” Tel
Aviv area, Klshon river area, ‘Tirat Hacarmel area, Israel-_ estuarine
zone of rlver leer Castel Porzlano on ‘the Tyrrhenlan Sea, the water3¢“
of f leghorn, Tuscany ‘and " the’ 1sland ‘of Flba 'in the’ llgurlan Sea,

Stretto, Milazz, Patti, Vibo Valentia and Augusta coastal zones, Bay

of Naples, Trieste to Ravenna zone including the Muranc’ lagoon,_ltaly,
coast of Lebanon; Mellena Bay, San luc1ano and Renella, Malta; coast .
~of Monaco, Antalya Konya Alti beach area;" Turkey, . the wesb-lstrlan -
coast oF the Gulf of Trleste, Bay of RlJeka, Zadar’; - Split} ‘Ston and
Dubrovnlk along the Adr1at1c coast of Yugoslav1a. The three standard
bacterlal tests, namely, collforms, “faecal col1forms ‘and faecal"
streptococc1 const1tute the ba51c parameters for mon1tor1ng “the’ R
above—mentloned areas. ot Ee -t v

£
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9.15

9.16

9.17

5.18

10.

10.1

Studies with the purpose of identifying better indicators or of
monitoring the pathogenic organisms themselves as well as determining
the correlation between them are continuing. Other biological
indicators and pathogenic bacteria including bacteriophages,
salmonella, shigella, vibrio cholerae, etc. are being investigated.
Their presence, activity and survival in sewerage outfalls and the
marine environment are studied and compared with each other and with
the standard tests. These studies are complemented by data on the
physical characteristics of the monitored coastal areas to ensure a
better interpretation of the presence and concentration of the above
parameters. .

Studies on the correlation between total coliform and t. Coli
indicated a correlation coefficient of 0.91. Total coliform counts
are highest in winter. Similar studies are being carried out on
enteric viruses. In this field, new studies are being planned, making
use of more sensitive methods for detecting certain viruses in
sea-water samples of 100-500 litres and also comparison of the three .
standard bacterial tests with enteric viruses concentration.

Based on the results of MtD VII and other considerations as the
interim standard for the quality of recreational waters it was
recommended that "highly satisfactory bathing areas should show t.
Coli counts of consistently less than 100 per 100 ml and, to be
considered acceptable, bathing waters should not give counts
consistently greater than 1000 E. coli per 100 ml", i.e. "no more than
10 per cent of at least ten samples collected during the bathing
season should exceed 1000 E. coli per 100 ml" (see UNEP/IG.11/BD.B).

The first elements of a model code of practice (see UNEP/IG.11/BD.16)
applicable in Mediterranean coastal water pollution control has been
formulated and steps have reen taken to develop the principles and
guidelines for establishing criteria governing the issue of an
authorization for the discharge of wastes containing substances from
the "grey list" of the Protocol on pollutants from land-based sources
{see UNEP/IG.11/BD.32).

MED VIII BIOSFDEHEMICAlﬂSTUDIES OF SELECTED POLLUTANTS IN THE
OPEN WATER OF THE MEDITERRANEAN (IAEA/IOC/UNEP)

Description

Heavy metals and chlorinated hydrocarbons are two types of pollutants
jdentified in all oceans. Although the edges of the ocean are the
most polluted, being the areas most affected by man's activities, the
levels in the open Mediterranean are important for purposes of
comparison with other seas and oceans and with the levels found in
coastal waters to ascertain the degree of degradation of the
Mediterranean as a whole.



UNEP/IG 11/1INF.3
Page 25

10.2 By measuring the amounts of heavy metals and chlorinated hydrocarbons
in water, sediments, biota and, in some cases, the air, one can -define
transport pathways ‘and.-reservoirs in the open-Mediterranean. This
should provide the unifying concept that will help understand the .

MED II and MED ‘II1 results in- the coastal area, : —

10.3 The programme requ1reS*a large amount of shlpstimeﬁto define the fate
of ‘these pollutants in the.open ocean. It further requires the close
co-operation of certain other Mediterranean laboratorles to assist in
all the analyses and sampling requested.

10.4 ’Data obta1ned -through the prOJect, -combined with those-.which will be, ]
collected; through the other Mediterranean projects,.will prov1de a sound
basis for a mode on the blogeochemlcal cycle .of . pollutants in the
Medlterranean (see 13). : A

- . ' R T e A S S P S . e e 7
N L S T N ¥ A .

Objectives Lo R s!if.“azz

10.5 The 1mmed1ate goal of the prOJeCt is- to obtaln data on pollutlon in ]
open waters of the Mediterranean which aremnecessary for thesassessmment
of the total present load of pollutants in:the Mediterranean, and,
in particular; for an.understanding.of the dynamics. of pollutants
(entry, transport, transformation.and decay) and thus complement the
coastal monltorlng undertaken by the orlglnal HED POL pilot projects.

% i JR 'f‘ %

10.6 Llong-term goals are to carry out obJectlve assessments of problems
affecting the marine . env1ronment and.its living resources .and to:_,
contribute to:the- development of a.programme for monitoring of mar ine

- pollution and.its effects. on:marine ecosystems. - - ... ..,

N e T RN
LI ’ PR v , t NENe

_Progress in Implementation .. -,

10.7 The prOJect formally started in October. 1976 as .a spec1f1c exten31on,
/ -of an earlier programme of. work :gg,gfjéhf 43 e

3 S

10.8 In addltlon to the IAEA Internatlonal laboratory of Marlne Radloact1v1ty
. in- Honaco which is the co-ordinator and the largest.participant in the
project, co-operatlve programmes. have geen formally -inaugurated with a
number of Mediterranean laboratorles :to assist.in the collectlng
analyses, and 1nterpretat10n of the open ocean data.

SRRV S e SR ;.’E«ffﬂ, N Y 3 E e R -!‘ BN ;( ;:’,.*7”“,‘ 3 T I

10.9 The major problems were how to organlze the necessary. shlp-tlme -to carry
out more or less synoptic: analyses in_the entire Mediterranean, .and. to'
get: the :necéssary equipment through. the b1dd1ng,Jorder1ng, settlng-up
and calibration.stages in. good :time. to stake,care .of .the onslaught of
samples, all at relatlvely short notice. - :i;”sn“g T

10.10 Five cruises-have been completed by’sc1ent1sts from .Egypt, Greece, e
Israel, Monaco, Spain, Turkey -and Yugoslavia and effectively .
covered all-the pr1nc1pal open waters.of . the Medlterranean, w1th
the maJor exceptlon of the Adrlatlc.~ The ATLANTIS II cruise From
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10.11

10.12

10.13

10.14

10.15

10.16

Suez to Malta (19-26 April 1977) collected 36 open ocean samples
at various depths and 10 samples of sediments from four stations.
The KANF cruise (11-18 April 1977) from Greece to Monaco

collected over 100 water samples from the surface down to the
bottom. The HAYES undertook a cruise (13-23 June 1977) from

Greece to Corsica. The eight-day SHIKMONA cruise from Haifa to
Crete (July 1977) collected water samples, plankton and sediments,
and the CORNIDE DF SAAVEDRA completed a cruise from Civitavecchia,
near Rome, to Barcelona. The data gathered during these cruises
are in the course of analysis and will be ready by the end of 1977.

In the second half of 1977, CALYPSO, under the sponsorship of ICSEM,
visited several Mediterranean countries and made investigations
relevant to the pollution of the Mediterranean Sea.

The scientific programme for a 4-6 month cruise (MED CRUISE) of
Mediterranean scientists has been formulated under the

co-ordination of the IAFA Monaco laboratory (see Annex VI).

Preliminary Results

PCBs measured in the non-coastal surface waters ranged from 0.02 ng -
2.5 ng/1 with an average of 0.6 ng/l1 based on Arochlor DP-5.
Concentrations tended to be higher in the western Mediterranean, and
closer to shore. Higher levels were also observed near the Straits of
Otranto than further south in the Ionian Sea. The lowest
concentrations were in the lLevantine Basin and in the central Western
Mediterranean Basin. These correlate well with higher temperature
surface water in the first case, and high winds in the latter, both
leading to increased evaporation. Over-all, surface water values seem
slightly lower on the average than the values measured in 1975.

Only four sediment samples from the levantine Basin and Ionian Sea
have been analysed to date and these indicate that in the top layer
there are less PCBs in the levantine Basin than in the Ionian Sea.
This parallels the trend in the water layers above. However,
laboratory studies showed that benthic worms readily absorb PCBs from
sediments. This indicates that sedimentation does not necessarily
remove PCBs from the marine ecosystem.

In approximately B0 sea-water samples from 0-3500 m depth from the
eastern Mediterranean, Ionian and Tyrrhenian Seas the concentration of
analysed metals ranged as follows: Cu, less than 40 ng/l; Zn, 0.5 -
2.5 pg/l; C€d, less than 20 ng/1; Hg, 10 - 30 ng/1. The general
pattern of the data distribution indicated little evidence of coastal
contamination being reflected in the open sea.

Some preliminary data on arsenic in an open ocean food chain indicate
that certain crustacean predators have higher levels than the
microplankton upon which they feed. On the other hand, fish which
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reqularly eat these species of crustaceans have substantially less
arsenic than their prey.- In general, arsenic levels 1n the organlsms
which comprlse thls food chain are in the ‘same range as those reported
for 51m11ar spe01es 1n other oceans.

- -

-10.17 Arsenic uptake by phytoplankton is very rapid and 1norgan1c ‘arsenate
accumulated in the cells is metabolized:almost completely into two
forms: one associated with the lipid fraction (40%) and the _second
with the free amino acids (60%). Mussels take up arsenic roughly 10
timés over the concentration in water and the uptake is dependent ‘on
temperature.' Shrlmp accumulate arsen1c to a.lesser degree than
“filter- feedlng mussels. In both mussel and shr1mp, ‘the maJorlty of
the accumulated arsenic is assoclated with the internal tlSSUeS.

\
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1. MED IX : ROLE OF St DIMENTATIDN AN THE PUlLUTIUN OF THE'
: _ MEDITERRANEAN SEA (UNFSCD/UNEP) '

P « oes

Description -

11.1  The comparlson between. dlSSOlVEd and partlculate elemental
" “‘concentrations ‘in.the dquatic’ env1ronment shows that most: heavy -
metals and organic pollutants are relatively-higher in the solid:
phase than in the- 11qu1d phase with which they are in contact.
Comparison of ‘the relatlve amounts of pollutants transported in: rlver f’
“waters 'and Ain the’ suspended sediments clearly shows the 1mportance )
of ‘the latter ‘for ‘any ‘waste load assessment T “"“fﬁ’i FedE s

11.2 In addition to natural partlculates from varlous orlglns secondary B

enriched’ part1culates such as pest1c1des leed ‘on clay ‘minerals®-"c'
" and’ organ1c matter ‘eroded and carrledrby rlvers ‘increase- thelr -

contam1nated load. “Pollutants from sewage and industrial wastes " °
may_ ‘be -adsorbed on to suspended partlcles or directly dlscharged
in particulate’ form into the receiving waters.” The solld/llqu1d
equilibria are sometimes influenced by a change in the’ concentratlon
of pollutants resultlng in solub1112at10n of heavy metals. S

L S

e e T e ST

11.3 Developmentwof common procedures for representatlve sampllng of -
' r1ver—suspended sedlments is 1n1t1ated under this prOJect ‘Also,
compatlble methods ‘for separatlon ‘of sollds, analytlcal ‘extraction ‘
* and- determlnatlon need to be’ establlshed and- agreed upon. Pollutants ]
of concern are var1ous organlcs and heavy metals. EERRL ALY o

v PPU
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11.4  In addition t§'the Fiver-dissolved pollutlon “load est1mates carrled R
out under prOJect MED X, & ‘selection has been’ made of Mediferranean
rivers to be: sampled ‘and analysed for substances earrled by suspended _
sediments. ‘Results will bgc uséd in''the over-all assessment”of e

pollutants contrlbuted by major rlvers.
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11.5

11.6

11.7

11.8

11.9

11.10

11.11

Objectives

The ultimate objective of the project is to allow for an over-all
assessment of the total pollution load of the Mediterranean by
including pollutants associated with suspended river sediments through
the collection of a first set of river-sediment pollution data.

Progress in Implementation

The project was initiated in October 1975 as part of the programme of
scientific support to the Mediterranean Action Plan. It was
subsequently integrated into the.activities carried out under project
MED X.

A scientific study was preparedion the assessment of knowledge and
development of guidelines for environmental impact assessment relevant
to the role of sediments in pollution studies and to the sediment-
pollutant interactions. It also describes sampling and analytical
procedures. .

A meeting of experts of Mediterranean countries, convened in December 1976,
identified the relative importance of particulate pollutants in the total
pollutant load of rivers. The meeting agreed upon a list of substances

to be measured and suggested a small number of rivers to be sampled for
suspended sediments analysis. The establishment of a five-year monitoring
programme was alsoc suggested. -

In order to unify as much as possible the methods used, a description
was prepared in 1977 on sampling methods and on the simplest available
analytical procedures for determining heavy metals and chlorinated
hydrocarbons in sediments.

Collection of sediment samples and analytical determinations are
currently being carried out on a restricted number of rivers. In some
cases, sediment samples are sent to the International laboratory of
Marine Radioactivity (IAFA, Monaco), for extraction and analysis.

In addition, technical and financial assistance is being provided to
the countries requesting it.

Preliminary Results

Although it is generally well established that most metals and organic A
pollutants are enriched in the solid phase by two to three orders of
magnitude over the concentrations found in the liquid phase of rivers,
only a few direct measurements have been reported in the framework of
MED IX. The only available information is related to the heavy metal
composition of the bulk suspended sediment of the Adige, Po, Rhone,
Aude, tbro and llobregat rivers. FPlevated concentrations of some
metals, such as cadmium and zinc, have been found but they are in a
much lower range than those found for instance in the Rhine.
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12, MDD X f) POLLUTANTS, FRON LAND-BASED SOURCES IN THE MEDITERRANEAN
‘ “(WHO/FCE /UNIDO/ FAO/UNE SCO/ TAE AJUNEP) -

Description — BRI
12.1,  The main land- based sources of pollutlon of Mediterranean coastal waters
' are mun1c1pal sewage and 1ndustrlal effluents dlscharglng through rivers
‘or directly to the sea. Pollution is aggravated in the Mcdlterranean,
which is an almost” entirely enclosed area, by very 'small tidal ‘effects,
long perlods of calm weather and relatlvely'hlgh amb1ent temperatures.,
12.2 As part of the agreed Medlterranean‘Actlon PlanZ), 1n order to achleve
3 comprehcn31ve plcture of all maJor pollut1on 1nputs 1nto the e
Mediterranean from land-based sources, ‘several tasks are undertaken
w1th1n thls prOJCCt' e ; : . : : -

. e oL ,"',41,' LR AN -‘ T ". ,‘"f..;.lZ-T. A PP

- preparatlon of an 1nventory of land based.sources of pollutants RN
dlscharglng into the Mediterraneans f‘ér- -
- Aassessment oF the nature and quantlty of pollutants from coastal .
. sources; ' e
- Vassessment of the nature and quantlty of pollutants carrled by
major rivers; ’ :

2 review of present wasteudlsposaltand pollutlon management practlces.

12.3 Thls prOJECt is closely llnked to-the pilot prOJects of, MtD POL- T
and to the legal components of the Medlterranean Actlon Plan. I :
In particular, it prov1des technical’ background 1nformat10n.for
the preparatlon of the protocol on the, protectlon of the Mediterranean
from land-based ‘sources of pollutlon, for: the:: forthcomlng prOJeLtS on
integrated planning for the development of the region, ‘and for the
project on coastal water quallty control (MED VIl)

7.

12.4 The prOJCCt covers those coastal zones of the Med1terranean proper
) " which dlrectly 1nfluence the qual1ty of the marine waters by the
dlscharge of 11qu1d dumplng of sole or em1531on of gaseous wastes.

12.5

12.6 The ultlmate ObJECtIVE of the prOJBCt 1s to prov1de the Governments of
N .  the Medlterranean coastal States, as the sole benficiaries of the
prOJECt ‘with approprlate 1nformat10n on the type and quantlty of .-
pollution inputs from major land-based’ sources and’ rlvers, and on the
present status of waste discharge and water pollution management
practices. This information, combined with that collected through
the MtD POl pilot projects on the b1ogeocycles, levels and effects of
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various pollutants on human health and marine ecosystems will be used
to assist the Mediterranean Governments in their negotiation of the
Protocol for the Protection of the Mediterranean Sea Against Pollution
from | and-Based Sources (see UNFP/IG.11/INF.5).

Progress in Implementation

12.7 The document specifying all project operations was prepared by a series
of inter-agency consultations and agreed upon among the six co-operating
agencies and UNEP. ’

12.8 Concurrence of Mediterranean Governments for participation in the
project was sought by UNEP in March 1976 and the majority of the
riparian countries designated a special contact point for this task.
UNEP focal points provided the contact in the remaining countries.

12.9 The project is a joint undertaking to which each co-operating agency
contributes according to its field of expertise and geographical
representation as follows:

- municipal waste sources, including tourist development areas,
disposal and management practices are investigated by WHO;

- industrial waste sources, disposal and management practices
are covered by ECt and UNIDO respectively;

- assessment of pollution stemming from agricultural run-off is
undertaken by FAD;

~ waste loads carried by rivers as well as the contribution of
suspended sediments are studied by UNESCO;

- the amount of radio-active discharges in the Mediterranean is
subject to an IAEA assessment.

12.18 During the first phase of project implementation ending October 1976
common methodology was developed for the collection of compatible’
data from Mediterranean countries. This includes standard forms for
reporting on municipal, industrial and agricultural pollution
sources as well as on rivers and nuclear installations.

12.11 During the second phase of the project, ending July 1977, sectoral
surveys of existing information on all the above-listed categories
of pollution sources are being conducted in almost all countries
concerned, either directly through collaborating national institutions
or with the assistance of consultant missions. Detailed source
inventories have been established which will contribute to the
assessment of the contribution of pollutants from land-based sources
to the total pollution load of the Mediterranean.
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12.12 A comprehensive summary report providing a quantitative picture
of all waste sources and pollutant categories for the entire
basin was prepared under.the interagency project.  The draft of
‘the. joint report was reviewed by the Meeting of Experts on .- -
Pollutants from Land-Based Sources which was held in.Geneva,
19-23 September 1977. The meeting also discussed the technical
aspects of the draft protocol on land-based sources of pollution.

Preliminary Results

12.13 The results of the project are. contalned in'a separate document
‘ submltted to thls meetlng (UNEP/IG 11/IhF 5) : ST

13.. © MODFLLING OF MARINE- SYSTFMS IN THE FRAMEWORK UF MED POL -:: RELAR
(UNFSCO/FAU/IQC/UNEP) : IR o7 Sl

»Descrlgtlan e

13.1 The modelling of ecosystems is an essentlal component of any
over-all plan designed ta:assess the impact of pollutants on
natural ecosystems%§and to provide output informstion on their
management.

13.2 The Mediterranean scientific -community has recognized -that a -
- great need exists to explore the functioning of marine o

ecosystems .in all the aspects related to their response to : oo

"the environmental stresses imposed upon them, and that 7 B4 AR

- modelling -is one of the most- comprehen31ve sc1ent1f1c tools ““,*

for this purpose.

13.3 Modelling should 1nv01ve some 1mportant mechanlsms llke o
'pathways fate and impact of heavy metals, oil and other
organic pollutants on marine organisms and communities. ..
including synergistic effects of ‘various pollutants.  Such -; ¢
comprehensive models of the biogeochemical cycles of pollutants i:
should include, as an integral part, a hydrodynamlc model .-~
of the area of interest. A : 3

UbjectiveS’#“

R A L N S ,-;-,:";; . T T ’."-: ‘..’1’_< ‘ -
"13.4 The obJectlve -of modelllng is to prov1de an eff1c1ent :tool for. - -

the design, co-ordination ‘and balance: of sampllng programmes such .
as the one carried out under MED POL, and for .a better understanding
of the complex:-relationship between - the- sources ‘of - pollutlon and . ’,sf
their effects-on marine ecosystems; human:health and socio-economic ‘
- development. Such models would provide the means by which the.

results of the individual: prOJects*of,the Mediterranean-Action, Plan,

and of MED POl in particular,- -could be- synthe51zed and" better. -~ o
understood. Lt .
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13.5

13.6

13.7

13.8

14.

14.1

These models, having predictive capabilities, could be offered to
the Governments of Mediterrancan Coastal States for use as )
effective management tools in the prevention and control of marine
pollution affecting the Mediterranean Basin.

Implementation

Several scientific and expert group meetings 18) have been

convened since 1973 by UNESCC and this activity was expanded after

1976 wig? assistance from UNEP. At the txpert Consultation in

Paris working groups were proposed, each concerned with one apec1f1c
region in the Mediterranean. A group for the north-western Mediterrancan
gathered at Banyuls-sur-Mer, January 1977, and elaborated the framework
in which studies of marine processes would have to be undertaken.

At the Mid-term Review Meetings on individual pilot projects of MED POL
in Dubrovnik {May 1977), Barcelona (May 1977) and Rome (June 1977), it
was recommended that an interdisciplinary task team should be created
to formulate conceptual models for the most critical pollutants in the
Mediterranean, to advance these to the level of mathematical models for
certain Mediterranean areas by using data gencrated in the variocus pilot
projects of the Mediterranesn Action Plan, and to test their predictive
capabilities as a meonagement tool.

Ecosystem modelling is a relatively new approach in marine science,
particularly with regard to spplication in problems of pollution research.
Since most Mediterranean institutions have yet to acquire a sufficient
level of competence and experience in this field, it is recommended that
an effort should be made to upgrade the capability of ecosystem modelling
in the Mediterranean through suitable educational and training programmes.

FSTABL ISHMENT AND MANAGEMENT OF SPECIALLY PROTECTED AREAS
(IUCN/UNEP)

Description

In the framework of the over-all protection of the Mediterranean
basin from pollution, certain aquatic (marine and estuarine) and
terrestrial (coastal and island) areas deserve and need special
protection and management. They are.as follows:

- biotopes (habitats) on the maintenance of which the proper
functioning of the Mediterranean ecosystem as a whole depends,

- breeding grounds necessary for the maintenance of exploitable
stocks of economically important marine species,
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natural habitats for birds migrating to, from or through the

--Mediterranean region, , . o . . P

,areas for public environmental education,

Areference areas for sc1entific research, including monitoring of the
levels and effects of pollutanta,

pools of genetic material and safe*"sanctuaries" for endangered
-indigenous Mediterranean species, e ERE I

sites of historical, geographical, archaeological hydrological and
ecological interest. e

. b 0 .
i - . < an

14.2 The existing Specially protected Mediterranean zones, such as marine
parks, protected wetlands, national parks and other protected areas, -

do

not satisfy the ecological and economic needs of the region; -although

their number is growing steadily. These needs can be met only through
common principles and guidelines for the selection, establishment and .
management of specially<protected .areas jointly agreed by thef Governmerits

of

taken at national level.. . . BEA

the region, because their- protection -should rest on harmonized action.

[LE

?"

ObjectiveS'

14.3 The over-all obJectives of activities relevant to the establishment and
. management of speCially protected areas .are: ;‘3;;;Ufg» i e T

[ TP
Lo L . N

-,,to,develop common princ1ples and gu1delineslfor:the_establishment

Implementationya;f~.

<o

and management of specially protected areas and .thus to. . provide the
means: for the national authorities to take co-ordinated action on

special’ protection, and

YaT L e . S DV TP S S S & 0% e ovodn sl L L
to create a mechanism for co-operation and;consultation between the
national administrators and scientists.responsible’ for the selection,
establishment and management of Mediterranean areas under special
protection. P TS S RN TSR S ST

ARG e, ere D Ly A T

s oo i R ‘2

14.4 A preliminary survey of eXisting Mediterranean aquatic protected areas- - °
- (marine and wetlands) was .carried -out in 1974 by :an -IUCN consultant on
behalf of UNEP. - The. survey also identified some areas which would deserve

special protection. Uit e adegs ot s

14.5 An

T
RN IER W B

expert consultation on Mediterranean Marine Parks and - Wetlands 20) was

convened by UNEP in Tunis, 12- 14 January 1977..:The consultation reviewed
the first draft technical prin01ples and guidelines for the establishment
and management .of Mediterranean protected areas and Tecommended the creation

- of

an Assoc1ation of Protected Mediterranean Areas, the preparation of a

Ioceza IS, % i riiee

N



UNEP/IG 11/INF.3

Page

14.6

15.

15'1

15.2

15.3

15.4

Directory of protected areas, the strengthening of the research on ecological
problems and its co-ordination with the relevant MED POL pilot projects, and
the further elasboration of principles and guidelines to be submitted to the
Governments of the region for their consideration.

As the follow-up of the Tunis meeting, in May 1977 UNEP invited the
Mediterranean governments to nominate members for the Association of
Protected Mediterranean Areass, and in co-operation with IUCN and FAO took
steps to prepare the Directory of Mediterranean protected areas and the
principles and guidelines for the selection, establishment and management
of Mediterranean protected areas.

RELATIONSHIP BETWEEN MED POL AND THE REGIONAL OIL COMBATING
CENTRE  (IMCO/UNEP)

Description

- In connection with the problems of accidental spills of o0il or other

harmful substances in the Mediterranean, Govermments at the Conference of
Plenipotentiaries of the Coastal States of the Mediterranean Region Sor
the Protection of the Mediterranean Sea (Barcelona, February 1976)
decided to establish a Regional 0il Combating Centre in Malta.

The primary objective of the Centre is to help coastal States of the
region take co-operative and timely steps to prevent damage to their
coastal resources from massive and accidental pollution by disseminating
information, preparing contingency plans, maintaining efficient
communication systems and encouraging technological co-operation and
training programmes in the region.

In December 1976 the Regional 0il Combating Centre was inaugurated.

Objectives

Through the Regional Activity Centre for MED I (see 20) close
collaboration will be established between the Regional 0il Combatlng
Centre and the MED 1 pilot project (see 3). This collaboration will
include, in particular:

- exchanging data and information relevant to the
level and extent of pollution by o0il and petroleum
hydrocarbons in the Mediterranean;

- - providing mutual assistance for the preparation of
reports, surveys, contingency plans, etc;

~ assisting in the development of training activities;

- establishing a common data bank;

e
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- strengthening the capacity of the Regional 0il Combating
Centre to act as an International Referral System (IRS)
'sectoral focal p01nt in connectlon with oil pollutlon.

ARt LT e e gy

R FARIRE T

16.  INTERCALIBRATION OF ANALYTICAL TECHNIQUES - (IAEA/FAD/IOC/UNEP)

£

Descrigtion . o S ( N

L

16.1 In co-ordlnated studles, when many laboratories are 1nvolved in
measurlng trace.pollutants such.as heavy.metals, .chlorinated and <" B
~ petroleum .hydrocarbons ‘by ‘various methods, it 'is essential to ensure the
- comparability of the data obtained.by different-laboratories to deduce
any sensible conclusion. .This is exactly the case in the assessment of
: u:Medlterranean pollutlon.w;. e :w~:a;*yr3.?ax A RLT U T T R 4

. e A .
_AV S Faoon v

16.2 . Past experlence galned through .various 1nterca11brat1on exercises on
the measurements: ‘of trace- pollutants shows that the-data-of different
laboratories on an identical. sample can sometimes, dlfferiqu1te
considerably. Thus, a joint.effort bywthe laboratorles participating:
in .the same projects towards.- 1mprov1ng the' comparab111ty of the data is
essentlal to make the measurements meanlngful..

16.3 The most effective way to improve and ensure the comparability of ~
-the measurements is-to organize intercalibration- exercises of the '
~measurements of the :trace pollutants in question = heavy metals, »=+ "¢

chlorinated hydrocarbons, .0il and petroleum hydrocarbons >“amorig. -
-:the participating laboratories.. By.distributing:homogeneous samples
which have matrices as closely identical ‘to those of.the actual: .~ = . .
samples as possible, and comparlng the results obtained by dlfferent PR
laboratorles, the part1c1pat1ng 1aboratories ‘are able to. 1mprove o
their analytical- performances by ‘themselves. and eventually ensure -

the comparablllty of the data produced as a‘group. s Bl n i _L:T

* . . - « <
£ IS APPSR Y e Tae FOEL L Wy RS *'n ALY

Ub ]ectlves L TLE L theE A e .“:s_*.‘u; AR e s St D Tr e

b f‘-?} R B AN S

= TS.AA- The primary objective of the intercalibration programme is to ‘give . i
- specific..assistance for.analytical -quality.control to Mediterranean Bl
“Yaboratories participating in the pilot prOJects MED:I, MED II and X . ¢
.MED III,. within the.framework of MED POL. ' Considering the importance
of - the ‘comparability -and reliability. of : the data: produced 'the present -
-intercalibration-programme-is reqgardéd as one:of - the ‘key elements in the
! baseline. studles and. monltorlng of the levels of pollutants in the
Medlterranean.:; Woisorn, L8

PO [ 3 §
RS PRI % £ ST ST SR SRR SOL SRR

Progress in; Implementatlon'l

oot _ IR _." i S T ~"».A 3 !

16.5 The -following homogeneous samples for therlntercallbratlon exercises -
were made available for the part1c1pants in MED II and MED III by the
IAEA International laboratory of Marine Radioactivity in Monaco which
acts as an 1nterca11brat10n centre: : -
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16.6

16.7

16.8

16.9

16.10

16.11

1G.11/INF.3
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Oyster homogenate {MA-M-1) for trace elements and

. chlorinated hydrocarbons
Sea plant homogenate (SP-M-1) for trace elements and

chlorinated hydrocarbons

Marine sediment (SD-M-1) chlorinated hydrocarbons
XAD-2 resin chlorinated hydrocarbons

In addition to these, the preparation and homogenization of copepod
homogenate (MA-M-1) and fish flesh homogenate (MA-A-2) were carried
out in 1976 and their homogeneity was tested.

The first step in the implementation of the intercalibration exercise for

trace elements was taken by encouraging potential participating

laboratories in MED II and MED III to take part in a world-wide inter-
calibration exercise on oyster sample (MA-M-1). After the official

nomination of the research centres participating in the pilot projects

their participation in the intercalibration programme became mandatory (2
and additional oyster samples were distributed to those ready for the y
analysis. By early 1977, 23 laboratories had received oyster samples e
for intercalibration, 19 of which have reported the results.

These show that comparability of results among the Mediterranean research
centres is not very different from the world-wide "consensus values"

for Cu, Cd, Hg, although the scatter is greater. The comparability of
the Pb results indicate that there is a serious analytical problem in

Pb determination.

As the second step of the intercalibration exercise, copepod sample
(MA-M-1) and sea plant sample (SP-M-1) were distributed with the

US National Bureau of Standards (NBS) orchard leaves sample to the
research centres that completed the analysis of the oyster sample.
Several results have already been reported and compilation is now in
progress. '

Results of the intercalibration for chlorinated hydrocarbons are just
beginning to arrive.

Participants in MED I will take part’' in the intercomparison exercise
within the framework of the IGDSS Petroleum Monitoring Pilot Project
which started in January 1977. This will enable them to compare analysis
for dissolved/dispersed hydrocarbons, to calibrate their fluorimeters

and check on concentration procedures (I0C Manuals and Guides No. 7).

A suitable reference sample (chrysene) for intercomparison of dissolved/
dispersed petroleum hydrocarbons will be distributed to all participants
in MtD I through the Regional Activity Centre for MED I in Malta.
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17. COMMON MAINTENANCE SERVICES (IAEA/UNFP)

Description

17.1 The proper maintenance and rapid repdir of;the often very sophisticated
analytical laboratory-instruments or field ‘equipment used in various
pilot projects of the MED POL are of great impoftance for the day-to-
day work of the laboratories using them. As lsboratories:.in many
Mediterranean countries cannot rely on the efficiency of maintenance

" services.provided by local representatives of -the producers of these
1nstruments'and equ1pment the only way to ensure a smooth flow. of data
is by organlzlng help to ‘the dlsadvantaged participants in MFD PUl.,

17.2 The common malntenance services are provided by an electronlcs engineer

- operating from the IAFA International laboratory of Marine Radioactivity
in Monaco. For the most part they-take care- -of - the routine maintenance
and repair of atomic absorption spectrophotometers, .gas -chromatographs,
fluorimeters and recording current meters given to'the research’ centres
part1c1pat1ng in MED I, MFD 11, MED 11X and MED VI. ’ .

17.3 Request for assistance should be'addressed tOTUNEP?S'Cb-ordinating Unit
for MED POL (see 20.2) directly or indirectly-through the specialized
United Nations organization respon31ble for the: technlcal operation of
the pllot prOJects. , SRR Pk

5

Objective . :~r5;5:3* T ST -0 N SR

.17.4 - * To ensure the ébst-free“routine maintenance: and répair.of laboratory
- and field equipment provided to the:research.centres participating in
MED POL if these services are not available locally,” and to prov1de
advice and instruction on malntenance to local staff in the
participating laboratorles. T : L ey A

!.'

ProgreSs in“Implementation TR e 'nfys
17.5 An electronlcs engineer was recru1ted in Uctober 1976 and has recelved ;
specific additional training at the factories producing the ‘equipment- B
(atomic absorptlon spectrophotometers, gas chromatographs, recording -
current meterg).x oEarEe T T ,f:n LT
B R BRI BT A ea 2t LI B e L SR A-f‘,’,w.‘._:t,.» A
17.6 Up to end of- October 1977, through the. 8581stance of: the common.
_ 'maintenance-services, seven .atomic .absorption. spectrophotometers and
: ﬁ ‘five gas: chromatographs have been installed at research centres in
“various parts -of <the Med1terranean.- tighteen v131ts,have been pald
by the ‘maintenance engineer to- ‘eleven.institutions in Algeriay: Cyprus,
Israely :Turkey and Yugoslavia, and several:additional calls for.

repair services will be answered,soon.- IR RN P

A
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18.

18.1

18.2

18.3

18.4

18.5

18.6

18.7

ASSISTANCE TO PARTICIPANTS IN MED POL

The study of the capabilities of existing rational research
institutions, conducted by IOC on behalf of UNEP in 1974, indicated
the need to assist institutions in many less developed Mediterranean
countries in order to make possible their full participation in the
MtD POL pilot projects.

UNEP funds were therefore made available to selected participants

in the MED POL pilot projects through the specialized United Nations
bodies responsible for the technical implementation of the pilot
projects. ’

Assistance wasAprimarily given in equipment and training needed for
the fulfilment of the mandatory parts of the pilot projects.

Training

Training is provided only on direct request from the participants in
the pilot projects. It is carried out in the Mediterranean research
centres or during joint cruises, thus strengthening the understanding
and working relationship within the Mediterranean scientific community.

By the end of October 1977, 52 short-term (less than 2 months) and 40
long-term training programmes have been approved. Most of these 92
programmes are in progress or are going to start soon, while 28
programmes have already been successfully carried out. The estimated
total cost of the training programmes approved by the end of October
1977 is over $156,300.

Fquipment

Assistance in the provision of equipment is subject either to
successfully completed training of the personnel who will use it or to
the availability of local staff familiar with the type of equipment
requested.

Largely based on the requests of the participants in MED POL and on

their collective advice regarding the type of equipment considered the
most suitable and reliable for Mediterranean conditions, 11 atomic
absorption spectrophotometers, 6 gas chromatographs and 18 other
instruments worth more than $5,000 each have been allocated by the end

of October 1977, along with a large number of smaller pieces of equipment
and expendable supplies. Fifteen out of the 35 larger instruments have
already been installed bringing the total cost of the assistance in
equipment close to $809,000.
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19.1

19.2

19.3

19.4

19.5.

19.6 -

'"reference" analytlcal or observat1on methodology
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INFDRMATIUN STORAGE, HANDlING AND DISSEMINATIGN

*

The research centres part1c1pat1ng in the basellne studles and i

monitoring pilot projects of MED POL (MED.I, .I1I, III and VII)..:
agreed to carry out thg "minimal" programmes described in tpe
operational documents ““ and-in.the manuals and guidelines
relevant to these pilot projects.: - -The'basic-elements of these -
minimal programmes are the same for all participants in a given =
pilot project. They specify the frequency 'of sampling,.the :
sampling procedure, the size and nature of the samples, the
treatment of the samples prior.to their analysis; the pollutant to

be analysed’ and the format of the data-reportlng.‘

For each pollutant a reference analytlcal method ‘was selected and

its use- is promoted: by:grantlng tra1n1ng -and’ equipment;:if: necessary,
to institutions from less. developed 'countries.iiInstitutions" u31ng L
a different analytical method:from the one- recommended as the ’
reference method are encouraged to use their: own method," and .a
permanent intercalibration exercise (see 16) takes care of the
comparablllty of the data, reported. : ’ ;

In addition to the "standard“ data obtalned through the m1n1mal
programmes of ‘the‘baseliné studies and monitoring pilot projects,
data on the levels .and-effects of other: pollutants in a variety of
marine ‘matrices and-on the coastal transport: processes contributing
to the distribution-and ‘influencing the fate of many pollutants are
also reported by the participants in the pilot : ‘projects.< The .
methodology for the generation and reportlng of " these ‘data .is not
standardized although initial steps.have been ~taken to develop

Data storage and handllng

Data obtalned through each pilot prOJect ‘are reported perlodlcally
to the specialized. United Nations:body-bearing ‘the ‘technical: responsibility
for the 1mp1ementat10n of the project and.through it to UNEP. acting as

- the Secretariat of the Barcelona Convention (see’ 20).-%The Tough estimate

of the total number of prlmary data collected through MED POL is 1.5 m1111on
data items ‘per yéar. %; ©o L e -

: ...L»)
&

~-At-the request of the part1c1pants in MED POL “the or1g1na1 {primary)- data
-reported are treated as ‘confidential.-  These data are processed and

evaluated by the relevant United Nations bodies with ‘the 'assistance of the )
appropriate Regional: :Activity .Centres (see 20) but - are:not-‘otherwise - :

dmummw,meMdmrwmwdthnonmmlhmwnmmtm

approval of the research centre that has submltted them.

"4;:- AR ,;c

;. # ”
e R L I C X I T

.To date no fac111t1es have been established- for the centrallzed arch1v1ng

and processing.of :data .from.all proJects of the Mediterranean ‘Action Plan.f‘*

. ‘This has already proved -to be:a’serious ‘disadvantage when a composite.
-evaluation of the degree of pollution in the Mediterranean was attempted.

A solution to the problem could be found in a reglonal data repository

-
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which would have full data-processing capability, making possible
systematic archiving, statistical analyses and usage of data for modelling,
and which would be required to respect the confidentiality of the original
data (see 19.5). Such a regional data repository will be necessary and
must be provided with adequate resources.

19.7 The Mid-term Review Meeting on the Progress of the Co-ordinated
Mediterranean Pollution Monitoring and Research Programme (MED POL)
and Related Projects of the Mediterranean Action Plan, Monaco,
18-22 July 1977 (see UNEP/IG.11/BD.30) recommended that:

- a United Nations-operated computer facility should be
used for the handling of the data generated by the
MED POL projectss

- only reduced and processed data should be sent to these
computer facilities in a suitable format: primary (raw)
data should be processed by the participating research
centres themselves; .

- participating research centres which lacked computer
facilities or expertise in data-handling should be assisted
through a technical training programme;

- a committee composed of computer experts and marine
scientists familiar with the data requirements of MED POL
projects should be established. to develop a data management
plan setting out the procedures to be followed during the
course of the MED POl projects. This committee would
serve in an advisory capacity to the computer centre
throughout the course of the MED POL projects, and would
co-operate actively with the IOC Working Committee for
IDDE, taking into account IODE recommendations wherever
possible;

- an appropriate flow of information should be established
between the computer centre and the research centr@’é
providing data for it.

News-letters

19.8 Information of interest to participants in certain pilot projects has
been disseminated through news-letters issued by FAO(GFCM) and IOC.

19.9 Plans to initiate a news-letter giving news of all the activities
of the Mediterranean Action Plan are under consideration. This
news-letter could be issued as a joint publication with Co-operative
Investigations in the Mediterranean (CIM). In addition to the
news-letter there should be a medium for quick, informal dissemination
of information serving both for exchange between participants and for
provision of information from UNEP and other United Nations bodies.
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Directories

To facilitate contacts between the Meditearanean sc1ent13ts, a Dlrectory
of Mediterranean Marine Research Centres was issued in 1976 bringing
full detalls (programmes, staff,: ‘publications,- facilities, etc.) on

50 marine research institutions. 'An up-dated version of the Directory,
covering over 140 institutions was:issued in October 1977. It is
planned that the next edition of "the Directory will be expanded to
include additional institutions engaged in fisheries research and in
research relevant to public health. o ’

D

A Dlrectory on spe01ally protected Medlterranean aquatlc and terrestrlal

(1sland and coastal) areas is’ under preparatlon 1n collaboratlon w1th IUCN.

Blbllographles ’d ‘ :R.:.=~:i”si ».’_w.'

B R T - ,“

As part of the MED PUL activities two b1bllograph1es have been prepared

by FAO(GFCM) and -I0C. These blbllographles, in spite of some over-
lapping, covered only part of the ‘available scientific llterature e
relevant to the protection of the Mediterranean. " Therefore, “the -
preparation of a consolidated and comprehen31ve Mediterranean b1b110graphy
is contemplated. FAO and IOC are prepared ‘to” igsue, JOlntly,

bibliography based on the Aquatic Sciences and Fisheries Abstracts

" (ASFA) component of the Aquatic Sciences and Fisheries Information

System' (ASFIS). An annotated bibliography would -be appropriate, but
due to cost con51derat10ns this alternative is probably not realistic
at this stage. Failing this, addresses of authors, or at least the

address of one author, should, if ‘possible, be included in the references.

P A LR

INSTITUTIONAL ARRANGEMENTS - . - % - ..

UNEP's Co-ordinating Unit

'UNEP;*aagtne ‘orgahization responsible forlcarrYinéwout the
“secretariat functions of the Convention for the Protection of * - -

Kopere by
1 4 i e

. N
. AT e L

-September 1975.

the Medlterranean Sea agalnst Pollution ‘adopted at the ’ 2
Conference of" Plenipotentiaries of»the Coastal ‘States of the -~ " 7 =
Mediterranean Reglon for the Protection of the Mediterranean
Sea (Barcelona, 2 £°16 February 1976), is respon51ble for the
1mp1ementat1on of the Medlterranean Actlon Plan (see 1 3 and

- To ensure the harmonious development nf the env1ronmenta1 assesament -

component of the Mediterranean Action Plan; - a. Unit, respon31b1e
for the over-all co-ordination of the work undertaken by national: -

“institutiong in the’ framework agreed ‘at ‘theé” 1975 Barcelona ‘}'?‘

2)x.

Conference “”,"was establlshed at the Beneva Ufflce of UNEP in oo N

S
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21.1

21.2

&2

?

This Environmental Assessment Unit works in close co-operation with
selected specialized United Nations organizations which, on behsalf

of UNEP, are responsible for the technical operation of the individual
projects and maintain the day-to-day direct contacts with the national
institutions participsating in the work.

The future location of this Unit is discussed in a separate document
submitted to this meeting (UNEP/IG.11/3/Annex IV).

Regional Activity Centres for MED POL

In consultation with the Governments of the Mediterranean States and with
the specialized United Nations bodies concerned, in August 1976, seven
national marine research centres were nominated by UNEP as Regional
Activity Centres (RAC) for the seven pilot projects of MED POL

(see 2.12 and Annex III).

The selection of the RACs was based on their technical competence
taking into account the need for equitable geographical distribution.

The role of the RACs is to assist UNEP and the relevant specialized

United Nations bodies in the organization and execution of the pilot projects.
Under general guidance from UNEP the technical operation of the RACs is ’
entrusted to the relevant specialized United Nations organization (GFCM of i
FAQ, IOC of UNESCO and WHO).

The ultimate aim is to create, through the RACs, potential nuclei
for centres which may eventually play a regional role in co-ordinating
the work in the post-pilot-project phase of the programme.

PLANS FOR FUTURE DEVELOPMENTS

Although all the various activities listed in the previous chapters
of this document were initiated by the Intergovernmental Meeting on
the Protection of the Mediterranean in Barcelona due to operational
reasons they did not start simultaneously.

As some of these activities, in particular those reviewed in chapters 3-11
and 16-18, require a high degree of co-ordination and frequently need
simultaneous measurements, observations and data-reporting, it is
cmfeemnd 2Lod thae Aumatinn of theae artivities. operated now as pilot

UNEP/IG.11/INF,
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programme should make possible analyses of the trends in levels
and effects of pollutants in the Mediterranean, as well as the
forwulation of models on their biogeochemical cycles and on
their expected environmental (and socio-economic) imnact nn
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(h) A central data repository and ‘processing facility, satisfying

- the requirements of-the Mediterranean Action Plan, should
be selected and operated on-a trial basis. ' The recommended-
type of computer facility and the modalities of its"
operation are 1ncluded in paragraph 19. 7 of thlB report'

(i) The build-up of modelllng capabllltles of the Medlterranean
scientists should be-promoted. 1Initisl targets for
modelling may include biogeochemical cycles of heavy metals,

. oil, ¢hlorinated ‘hydrocarbons and ecosystems and. they should

. be 1ntegrated,huth hydrodynamic. models,. -because they
constitute the common basis: for«such models; .

(j) Activities related to the development of methods for the =

assessment and principles for the control of coastal water i
pollution should be intensified; - :

(k) Continuing activities almed at the development of .a technical
guideline in the form of a model code of practice for the
disposal -of liquid wastes into the Medlterranean should be
carrled out. 9 {

A

21.5 It can be eXpected that the Barcelcfia:Convention together with one or more
of the® related.-Protocols will enter into force in.1978. This will bring
about .the first meeting of the Parties to the Convention in 1979 and could
well coincide with the completion of the pilot project phase of the
environment assessment activities. The meeting should present an
opportunity for intergovernmental consideration and decision on_the
establishment of an operational phase thereafter. :

21.6 During 1978, and in particular during the operatiohal _phase, ‘iﬁéfeasinglj“f
responsible roles will have been assumed by national institutions on . -
whose co- operatlve ‘endeavours the successful 1mplementat10n of the
programme depends. Although addltlonal 1nternat10nal financial and other
support- may be sought, the- ultimate ‘aim:is- towmake the programme self-
supportlng within the regional™ :context,’ “that is to say, not only to ~
develop institutional capabilities to perform the required tasks, but to.
support these activities with training, provision of equ1pment and other

fe * forms of assistance from*w1th1n the region. - . PR

21.7 As the Mediterranean regional activity becomes self-supporting, UNEP will
continue to retain a strong interest, due both to its responsibility as
the organization responsible for the secretariat. functions of the
Convention and to UNEP's global respon51b111t1es to which ‘the Mediterranean
programme is a major contribution. " On a continuing basis UNEP will ensure
that data'and information genérated within this region are compatible with
those from other regions of the world. Steps have already been taken to
initiate comprehensive action plans in other regions: the Persian/Arabian
Gulf, the Caribbean Sea, the Gulf of Guinea, the Red Sea and Fast Asian -
Waters. The comprehensive approach developed in the Mediterranean area -
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will be used as a model for programmes aimed at the protection and
development of these regions; however, it is recognized that the approach
used in the Mediterranean region cannot be copied mechanically in all
areas and that each region must develop its own Action Plan based on
variations in the state of knowledge, the information and human resources
available, and other regional characteristics.
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LETTERS TO THE GOVERNMENTS DF THE - MEDITERRANEAN STATES

e

INVITING NOMINATIONS OF PARTICIPANTS IN MED PDL

This Annex reproduces the letters sent on 1 September 1875, 18°
December 1875 and 26 March 1976 to all UNEP focal points in
Albania, Algeria, Cyprus, Egypt, France, Greece, Israel,. Italy,
Lebanon, Libyan Arab Jamahiriya, Malta, Monaco, Norocco, Spain,
-8yrian Arab Republic,- Tunisia, - Turkey, Yugoslav1a and .to the -
national co-ordinators for MED POL in Cyprus, France, Greece,
Israel, Italy, Lebanon, Malta- and Yugoslavia, inviting the .
Governments of these States «to::nominate - participants in the
Co-ordinated Mediterranean Pollutlon Monitoring and Research
Programme [MED POL). . : .
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A
."‘

. . 1 have the honour to refer to. n.\Kletter oi’ 22 luay '1975
‘ “advising you of the Expert Consultation Meeting whlch was
> .. ‘convened in Rome from 23 June t& # July 1975 jointly by the
g General Fisheries Council forthe :edi‘\terraneanw‘c_ﬁFCH) of
 the Food and Agriculture Org@ation and the, (fiiited Nations
EnvironmentvPrvogramme to draw-ip operational documents
for four of the research {and} pollution* monitoring pilot
pro,jects of the Action Pl2a which was approved at the Inter-
o " Governmental Meeting ory the Protection of ‘the Mediterranean
DT T held in Barcelona, ,Spain, from 28 January to 4 February 1975.
The report of: thx@\sultatmn,_’ which includes the
creas operational documenYs for these pilot projects, is attached
- . for your conside? tion. L ’

‘ fo The IQratories which expressed readiness to- participate
' in each of the pilot pro,]ects are listed in Appendix T of the

i . operat1 documents - This would of course be subject to.
' “ the approvil of the apprOﬂriate Governnent authorities to .
) ' ,:._;.",',' _whic(t)ey belong as indlcated 1n paragraph 10 of the Report.

-, ';-.
Lea s

(P I i . P :
., . S hd s s <
L . . e 3

o e e
-._.-;V}, PECTR

, Thils letter h'a.s been sent to the‘ L’F 's of the :follo*"ing
HALTA/DY'?IALI ARAB .msP /TJI’.I""Y and YUGOSLAVI& R plus copy
to focal points wihere applicanle and cogy to ﬁes. Lep.
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I should be huch obliged if you would be good enough
;'to let us know, as soon as possible, but not later than
:\ 1'0ctober 1975, which research centres in your country
_ F{' "will take part in the project and which research and
- monitoring programmes they will undertake as part of
_these pilot projects, and inform us of any assistance they
may need to enable them t6 participate in the programme.

As agreed at the Expert Consultation Meeting, the
laboratories listed in Appendix I oz 216 attached report
were informed by FAO of the results o% the Consultation.

In order .to speeci up actio:, the implementation

:;oi the project, please send a_copy of your réply to the
Secretary of the General Fislerjes Council for the .

" Mediterranean, FAO, Rome. . : . b ”

Accept, Sir, the assu(hnces of my highest consideration.

‘ - M.K. Tolba

<::) ;“ll’?Deputy,Executive Director

- at . -
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-~

Ref. Mo Do _ C e .- Le ler\septembre.lé75

s

'Monsieur le Ministre, m“?W~

J'ai 1’honneur de me référer a 1 lettre,du 22 mai 1975
<vous infornant de 1a réunion d'une Cezlultatlon d'experts
. qui s est tenue va Rome au’ 23 Juin ; 4 j\llllet 1975, et a
1aquelle part1cipa1ent~le Consei¢ éneral des peches*pour
la Méditerranée” (CGPM) de l'Or
‘et l'agriculture et le Progr-

-anisation pour l'alimentatlon

des Nations Unies pour
1'environnement, en vue d'gtablir les documents operationnele‘
'pour'quatrefprojets pilotds, He recherche et de contrdle
;. de la pollutioh, du Plan d'action, approuvé lors de-la
ré&union intergouvernementale sur - la protection de . la
Méditerranée qui s'
4 février 1975. cuments opérationnels pour ces pro;ets

pllotes sont inq{;f ans le rapport de cette consultation
que vous trouverez ci-goint. W ’ ’

st tenue a Barcelone du 28 janvier au

s e n
A

. Une- li des laboratoires prets a participer a chacun
des pr03et pilotes est donnée a 1° annexe I des documents
opération ;_ Leur désignation offic;elle est, bien entendu,
o laissée a 'approbation des autorités gouvernementales -

- auxq‘éi}ks ils appartiennent, comme il est stlpulé ‘au

paragrdphe- 10 du rapport.

AN

" This- letter has heen sent to the HFA's, of the followinv
countriess: ALBAFIA/ALGBPIA/FRANCE/ITALY]LEBANON/%OHACO/
KOROCCO/and TUNISIA, plus copy to Iocal points where
applicable and copy to Ses. “ep. ?~" , s
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Je vous serais extr&mement obligé de nous faire savoir
le plus tdt possible, mais pas plus tard que le ler octobre 1975
quels centres de recherche participeront au projet et quels
programmes de recherche et de contrdle ils entreprendront dans
le cadre de ces projets pilotes, ainsi que l'aide dont ils
pourraient avoir besoin pour participef_ks programme.

Comme il a ét& convenu lors de la consultation d'experts,
les laboratoires dont la liste est née 3 l'annexe I du
rapport, ont &t& informés des résultats de la consultation

par la FAO. (::)

En vue d'accélérer les tions pour l'application du
projet, veuillez envoyer unéfzggie de votre réponse au “
Secrétaire du Conéeil général des péches pour la Mé&diterranée,,
FAO, Rome. /

Veuillez agré&er,/Monsieur le Ministre, les assurances de
ma tré&s haute considé ion. A

\\\ I.e Directeur exééutif adjoint,
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i‘

Xy

- Excelentfsimo Senor::

a

Tengo el honor de hacer referencia a la carta del 22 de mayo}rrz
de 1975 en la que 1e 1nformaba de la reunién de consulta de expertos :
que fue oorvocada en Roma entre el 23 de Juggsgz el 4 de Jullo de 1975
N por.el Corisejo General de Pesca “del Mediterrdneo (CGPM) de 1a’ .

. " Organiza- i6n de las Naciones Unidas par Agrlcultura. y la Alimentacién

y el Programa de las Na01ones ‘Unidas para ®l Medlo.Amblente en-forma

conjunta, con el fln de elaborar“dt

B

tos operaclonales para cuatro:

.—

de los proyectos plloto de. 1nvost1-;u n y’v1g11ap01a de la contami— -
necibn .del. Plan. de Accién aproifiilkn la Reunién Intergubernamental
sobre la Proteccién del Medlterr eo celebrada en Barcelona (Espana)
ccces entre el 28 de enero y el 4 9& febrero del ano en curso., Se acompana
a lz.- presente el 1nf0rme de esa reunién de consulta, en el que.figuran
los documentos operac 1 S para esos proyectos piloto. .. (chho informe

ha salldo hasta ahora en nglés Yy franoés ﬁnlcamente )

En el apénd1c;\;\ﬂe 1os documentos operac1ona1es ‘se enumeran los~
laboratorios q e manlfeqtaron d1bpuestos a partlclpar en cada uno .de

. los proyectos pildto. . Esa cola’borac16m esté, por supuesto, sujeta a

la aprobacgi;;ae las autoridades gubernamentales pertinentes de 1éé“§ue
- dependen, se indica en el pérrafo 10 del informe.

' - . E N
- O N . . . . B - Ceraiees R B . N .
£ S P M “ Joeoow_T L, - .- e« L .
~ P L Yoeoor s LT N . e e - N

Y

4

THIS LETTER HAS BEER SENT T0 THE GOV.'OF SPAIN WITH COPIES TO FOCAL POINIS

WHERE APPLICABLE.
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Le agradecerfa muchfsimo que tuviera la amabilidad de hacernos saber
tan pronto le sea posible,'pero a m4s tardar al 12 de octubre de 1975,
cufles son los centros de investigacién de su pafs que han de participar
en el proyecto y qué programas de investigacién y fiscalizacién han de
emprender como parte de esos proyectos piloto, y de indicarnos la asis-~
tencia que puedan necesitar para estar en condiciones de participar en
el programa,

Segin 1o convenido en 1a reunién de consulta ae expertos, la FAD
informé a 1os laboratorios enumerados en el ndice I del informe que
se acompana de los resultados de la consultd

A fin de acelerar 1a adopcidn de s encaminadas a la ejecucién
del proyecto, sfrvase enviar copia de sk espuesta al Secretario del
Consejo General de Pesca del Meditefrdnko de la FAO, en Roma.

Aprovecho 1la oportunidad para reiterar a Vuestra Excelencia

las expresiones de mi consideracjbn m4s distinguida.

M. K. Tolba
irector Ejecutivo Adjunto
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I s 18 Deceuber 1975
Sir' » - .- ‘ : ‘ . o '. i ¥ 2‘ R ft/.».:v:,j L et

.~ I have the honour to refer to our letter “of "4 Sep "e\mfoézl 1975
® 'a;vising you of thé Expert Consultation which was coﬁ?e&ea in ¥alta
ST "~ from 8 to 12 Secptember.1975 by the Intergovcrﬁme@l Oceandgraphic
- Commission (I0C) of UNESCO, “the World Meteortlézical Organization
and the United l’a:t:.ons Env:.ronmen; éronr wThe purpose of this
meetingl,,as you know, was to draw up the ope ﬁlonal documents for
iwo of the pollution monitoring and rg¢feafich pilot projects of the 7
_Actlon Plan 'approved at._the Intergovernmenta.l lecting on the Protection
of the Mediterranean held in Barcelena, ‘Spain, from 28 January to
4 February 1975. The report Q?ﬁ}us“ Qonsul'gatlon!: which includes
T

1) ' the.operational documents fo ,h’ése pilot_pz'*ojgéts, is attached for

your consideration. \ ‘ R -

I should be mucllved if you &.ould bg od *enough 0. let us

. 3 - know, as soon a:@sxﬁble, but not later 'than 31. Janua.ry 1976 whvn

research centire your country w:.ll ta.‘fe part in the: pxlot ‘projects,

which moni‘ig.;g and research programmes they will undertake as part

of these pi ) proaects ‘and - mform us of any ass:.stance they may need

to enable: them to part:.c:.pate in the programme.

This letter has been sent te the Mediterranean Focal Points of‘ the following
- countries : CYPRUS/EGYPT/GREECE/ISRAEL/LIBYAN ARAB REP./MALTA/SYRIAN ARAB

. REP./TURKEY and VUBDSLAVIA. plus copy | to focal points where applicable
. and copy to UNDP Res. Rep. - . :

N,
: .
. -,

r .
-
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The Mediterranean research cenires which may become participants

. in the pilot projects were informed of the results of the Consultation
by I0C.

-

In order {o speed up action for the implementation of thd pilot
projects, please copy your reply to the Secretary of the Intergovern~
mental Oceanographic Commission at UNESCO, Paris.

Accept, Sir, the assurances of my highest cor@ration.

Q/ P. S- Thacher "

Director
UREP Office, Geneva

~ Q
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(b seppeler dans la réponse) - e R . i i

F TN R ) N S T

r¢

¥onsieur le Hm:.stre,

J tai l'honneur de me référer & ma le't‘tre du 4 septem‘bre 1975,
par laquelle je vous‘ informais qu'allait 'se tenir 2 ¥alte, du 8 au '
‘ 12 septenbre 1975, .1a bonsul‘ba‘bion dtexperts orgenisée fior la

. Commission. ocea.nographlque mtergouvememen'hale (co1) de l'UIngCb;
' 1'0rgenisation meteorologlque mondiale et le Pro*‘ﬁ.me des Nations
Unies pour l'environnement..:: Cette réunion a.va:.t pyur. objet, comme

vous le savez, d'élaborer les pl:ms d'opera

,' de deux pro:,«e"cs

'pilotes concernaht la. surveillance. contigue es polluunt" et “1a

recherche sur 1les polluants inscrits déﬁxc Plen dlaction approuvé

& la Réunion mtev‘gouvemcmentale sur la protectmn de la Méditerranée
ese | {Barcelone, 26 janvier - 4 févyrier f975) Vous t*ouverez-e;-aomt, .

pour exomen, le rapport sur sultatmn, qux. comprend. les pla.ns

:,T

&’Opera’clon des deux proa ts p o’tes. : - T : R

‘Je vous saurais de ‘blen voulo:.r me far'e savo:.r des ique poss:.ble,
’ - et au plqﬁs tard le 31 a.nv:.er 1976 auels centres de recherche de
votfe Pays pren@ part & 1' exécution des proaets, quels programzes
¢e surveillance ’u:mue et de recherche ils entreprendront dans le
* cadre de c@cl, e'!; de. quelle ass:.sta.nce .J.!.s pourraient avo.u- ’oesom )

 peur par’c:.c gor ‘au programue.

. les centres de rec‘xercne medlterraneeno qm. part:.c:.peron* peu't-etre
a ].'execut:.on des projets pllo*};es ont été infcrmés des résultats de
1z Consultation par 1a COIL. ) ' Lo .

| ‘ “/.
... This letter has been sent to the Mediferréﬁean Focal Points of the following

‘ . countries : ALBANIA/ALGERIA/FRANCE/ITALY/LEBANON/MONACO/MOROCCO and TUNISIA,
plus copy to focal points where epplicable and copy to -UNDP Res. Rep.
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'En vue d'accélérer 1l'exécution, je vous serais reconnaissant
- d'envoyer une copie de voire réponse au Secrétaire de la Commission

+ océanographique intergouvernementale & 1'UNESCO, & Paris.

Veuillez agréer, Monsieur le Ministre, les assurances de ma trés

haute considération. ) . ) .
eter S. Thecher

Directfury Bureau du PNUE, Genéve

24
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PROGRAMME DES NATIONS UNIES UNITED NATIONS ENVIRONMENT

POUR L'ENVIROHNNEMENT PROGRAMME
. ;::Ge?rxzcl;: UMATIOKS GENEVE , T ’ - . Palals des.Natlons
m:;!;omuos:u 2O VNN 31000 ) . .. . cH-n GENEV§ 10 ‘
:‘l“n;:m dwhtl;om; l | R - ' . el 18, de diciembre de 1975

Excelent fu simo Sefiors

Tengo el h’onor de hacer referencia & nuestra carta 2% de:
septiem‘bre de 1975 en la que le mformaba de la reunidn de onsulté.'
de expertos que se cele’br6 en Halta entre- e1 8ye de septlem’bre
de 1975 y en le que parti.01paron la Comls16n Oc a.nogr f:.ca Inter—
"gubernamental (cor) de la UNESCO, la Organxz iénfleteorolégica e
Mundial y .el Programa de las Naciones Uni para el Medio Ambiente.
Como V.E. sabe, esa reum.én ‘hen:[a por: ob etdf elaborar los documentos
operaclonales para. dos de los proyectos piloto de investigacién y

) vigllanc:l.a. del Plan de Ac_c:.6n a.probado' en la Reunién Intergubemamental
sobre la Proteccién dgl Medite e;},s celebrada en Barcelona entre
el 28 de enero y el 4 de feb\ro e 1975. - " Se acompana. ad junto para
su con51deraci6n el :.nforme de esta reunién de consul‘ta, en el que

figuran los documentos raclonales pa.ra gsos proyectos p:.loto.

Ruego a V.E. u'va comunlcamos ciié.n‘to antes, y a mﬁs 'tarda.r :
el 31‘.vde'_5enero de ' 6, qué centros de mvest:.ga.cldn de -su pa{s
participardnfen jos proyectos piloto y qué programas de v:.g:.lancla.

e investigacion emprehderén como par'i:é de e‘stos proyectoé I.)iloto,' e
informarnos .de cualquier asistencia que esos centros pueda.n necesrta.r

) para estar en condz.czones de part:.c:.par en el programa.. :

Excelent{sifo Sefior , i ‘ o
Ministro de Asuntos Exteriores A )
Ministerio de Asunios Exteriores o T T -
Plaza de la Provmc:.a, 1. ' e ’
MADRID - 12, °

Espana-

This letter has been copied to focal points where applicable.
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Los centros de investigacidén del Mediterr&neo que pueden pasar
a segi' rarticipantes en los proyectos piloto fueron informados por
la COI de los resultados de la Consulta.

A fin de acelerar las medidas para la aplicacién deflos proyectos
piloto, le agradeceré se sirva enviar una copia de su;%uesta a

la secretarfa de la Comisién Oceanogrifica Inter namental en

la UNESCO, Parfs. '

~ Aprovecho la oportunidad para reiterar Q;estra Excelencia
el testimonio de mi alta consideraciéz@

Y4

. ,<<2¢4’ | A '

O Ofitina-del PMUMA, Ginebra

C R
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PROGRAMME  DES NATIONS UNIES POUR L’ENVIRONNEMENT
UNITED NATIONS ENVIRONMENT PROGRAMME

Y24 2N a

' : (/" ) ) .
Telophons 342200 985850 ’ ) : \!6; ‘y ) . UNEP Geneva Oflice
Telex 384T0 ' . L ¥ Palals des Nations

hbll!.: UNATIONS, GENEVIA . CH-1211 GENEVE 10

“Referance s

26 ‘March 197€¢

.‘ Sir, L ” l | ._.‘ :
’ - < : ) . M ’_~‘57‘ ' i e ) N
I have the honour to refer ‘to our le tteriof 1(‘ .-ovﬂ? 197
ened

advising you of the .ucpert_ Consultation which was corNened in Ceneva

from 15 to 19 December 1975 by the World Heali’:nniva*i on and the
United Nations ‘.—"nvironment T—‘rograrmrp. The purpCSe of this meeting,

=\ N

&s you !mc", was to drau up thn operatioffl Focument for one of the
pollution monrtomng c..’ld research pilot p’I‘OJeC‘:“tS of"the Acticn Plan
approve‘d at the Intergovernmental I'e‘:;ﬂt{ng’on the Protection.cf the
Mediterrancan held in Baréeiqnz@ln, fro'u .28 Jg.ruary to 4 February
1975. The report of tl_xg:_‘_C:;c‘;ns'ult ion, whlch :mclu'les ‘the opera..lonal A

document for this pilot 'proje ’ 1s attached for .your cons1aex:at1cri.

' . I should t‘;'e rruch obli’ge if you would be good enough to let us know
; -‘;‘e.s soon as possib)@ut not a‘ber ‘than 30 April 1976, which ré%éarch
centires in your couMiry will take part in the pllot proaect, which
monitoring afd rpsedrch program‘f:;és they will undertake as part of;t}'{e' )
- .pllot project and inform_ us ,of any assistance they mlgnt need to ena’ble

thenm to partlc:.pate in the progrc.mme.‘

.../..

This letter has been sent to the Mediterranean Focal Points of the following

countries : CYPRUS/EGYPT/GREECE/ISRAEL/LIBYAN ARAB REP./MALTA/SYRIAN ARAB

REP./TURKEY and YUGOSLAVIA, plus copy to 'Focal points where applicable and
. ) and copy to UNDP Res. Rep.
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-

The Mediterrancan research centres which may become participants in
the pilot project were informed of the results of the Consultation by

the World Health Organizatione.

In order to speced up action for the implementation of the pilot project,
al-&alth, World

plcase copy your replif to the Division of Environment
" Health Organization, Geneva. ' Q
“Accept, Sir, the assurances of my highest considerailon.
\' ‘ P. S. Thacher

Director : .
UNEP Office, -Geneva
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- PROGRAMME DES NATIONS UNIES POUR I’ENVIRONNEMENT
UNITED NATIONS ENVIRONMENT PROGRAMME .

pl‘ < ~a

Telephons 342200 985850 : @ g UNEP Geneva Ollice
Telex; 28877 L e R S LT ¢ - Palais'des Nations
Cbles: UNATIONS, GENEVA : . : ) CH-1211 GENEVE 10
Reference ‘ ) ' .
- ' , le 26 mars 1878
Monsieur le Ministre, . -~
‘ J'ai 1 honneur de me re-Ferer a ma lettre du 10 novembre - 1975 par

nisation

laquelle Je vous informais qu allalt se tenir a .Genéve, du 5 au..‘lQ
décembra 1875, .1a Consultat on d’ e.\parts orgarisee par 1

mondiale de- la santé et le Prdﬁramme des Nations ‘Uni our l'environ-
nement. Cette:-r,_eunlon ava1t pour objet. comme Vvous Qavez, d'élaborer
le plan ' d'opération d'un des projets -;oiloteis c nan{: 1a sur‘veillance
continue des pollhuants et la recherche sur_les polluante, inscr-its dans
. le Plan d' actlon approuve a la Réunion IHQ

uvernementale sur-la pro-

tectlon de la Nediterranee [Barcelone, '28 janvier - 4 fevrler 1975]

qui comprend le plan d'opératio e projet pllote e

* .
. - \ : .
. . P .

Je vous saurais gré bien vouloirme faire savoir-aussitdt que

e Vous‘ trouverez ci-joint, pour exaén, le rapport sur la Consultation, \:

possible, et au plus tardNle 30 avril 1878, quels centres de ‘recherche o

-de votre pays pren @ part a 1'execution du projet pilote. quels pro-

.- grammes de sur illance contlnue et de recherche ils entreprendront '».' wi
dans le cadré’ce projet, et de quelle assistance ils pourraient avoir

besoin pour participer au programme.
C s o I . ° . , . .. - ._‘."/.

This letter hae been sent to the Mediterranean Focal Points of the following
countries : ALBANIA/ALGERIA/FRANCE/ITALY/LEBANON/MONACO/MOROCCO and TUNISIA,
plus copy to focal points where applicable and copy to UNDP Res. Rep.



- page 16-
ramme des Nations Unies pour I'Environnement — United Nations Environment Programme Page

-

Les Centres de recherche méditerranéens qui participeront peut-&tre
& l'exécution du projet pilote ont 6té informés des résultats de 1la

Consultation par 1'Organisation mondiale de la santé.

Division

En vue d'accélérer la préparetion de 1'exécution du prgjet, je vous
serais reconnaissant d’'envoyer une copie de votre réponse

de 1'hygiéne du milieu, Organisation mondiale de la @é, a Geneve.

Veuillez agréer, Monsieur le Ministre, lesrances de ma tres

haute considérstion. . O

4

'@_e'nirecteur du Bureau du PNUE a Gengéve,
< ELSL..
O . Peter S. Thacher
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PROGRALIIIE DES :ATIGIIS UMIES
POUR LENVIROENEIENT

.

UHITED NATIONS ENVIROHISENT
PROGRANFIE

—

Teltgrammes: UNATIONS, GENEVE ~ ¢ T e - " Palals des Mations
Tolexs 22.212 ov 22.344 . :

Tetephones 346311 334000 332000 BIOKO P A . - CH-1211 GENEVE 10

REF. Mo: CLo
* (k roppeler dans fa réponse)

© 26 de iafzé do .1976

Excelent{simo Serior:

s - SThe

. ' Tenéo cl hon:or age dirigirle la presente en relacidn ;&.nuestra,_
‘} carta del 10 de noviémbre de 1975 en la que le informaba de¥la reunidn
de consulta de expertos que convocaron en Ginebra, @5 al 19 de
diciembre de 1975, la Organlzaclé'n Iundlal de la_Salud y el Programa
de las N:.clones Unidas para: el Ifiedlo Amblentc. 4n0 Vuestra Fxcelencia
sabe, esa reunidén tenfa por objeto elaborgzvel documento operacional
para uno de los proyectos - piloto de mves@mén ¥y vigilancia del Plan
de A0016n aprobado en la Reun16n Intergubernamenial sobre la Proteccidn
del KediterrZneo celcbrada en Bar elona. (Espana.), del 28 de enero al
cee 4 de fe'brero de 1975. ‘Se acompR¥ djunto para. su cons1der clén el '

informe de esta reunién de 7 sul‘ta, en el que figura el documento

operacional para ese pz?‘to pllO'tO.‘ . ) - 7 ] )
. Ruego 2 TuestraFxce enc:La se su'va comunicarnos cuanuo antes, y

& m&s tardar el 3Gabr11 de 1976, qué centros de investigacién de su
. .. pafs participa=in en el proyecto plloto ¥y qué programas de vigilancia
' e investigacgjemprenderén como parte de ese proyecto piloto, e informar-

nos de cualquler asistencia-que esos centros puedan necesrtar para estar

en condiciones de par‘tlclpa.r en el programa. ST

This letter has been sent to the Bovernment of Spain with copies to -Focal
. points where applicable.
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Los ceniros de investigacidn del Mediterrdneo que pucden pasar
a ser participantes en el proyecto pilotio fueron informados por la
Organjzacién lundial de la Salud de los resultados de la Consultia.

A fin de acelerar las medidas para la aplicacién del proyecto
piloto, le agradereré se sirva enviar una copia de su respuesta a la

Divisidn de Fomento de la Higiene del lMedio, Organizacién lMundizl de

la Salud, Ginebra. ' - ‘

Aprovecho la oportunidad para reiterar a Vuest@:xcelencia el

testimonio de mi mds alta consideracidn.

@ Peter S. ‘I‘ha.cher
Direcior

\\ Oficina del PNUI4, Ginebra

<
O

O
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. . . ' ADMINISTRATIVE REPORT

ON THE IMPLEMENTATION OF THE

CO-ORDINATED MEDITERRANEAN POLLUTION MONITORING AND RESEARCH PRDGRANMEr(MED POL)
AND RELATED PROJECTS OF THE MEDITERRANEAN ACTION PLAN

Note:

. fhis document is an updaﬁed and revised version of a 'draft

(UNEP/WG.11/3 (Prov.)) which was presented to and reviewed by
the Mid-Term Review Meeting on the Progress of the Co-ordinated
Mediterranean P6ITution Monitoring and Research Programme

(MED POL) and Related Projects of the Medlterranean Action Plan -

(Monaco, 18 - 22 July 1877)

. ANNEX II:

ANNEX .IITI: REGIONAL ACTIVITY CENTRES FOR MED POL PILOT PROJECTS

PARTICIPANTS IN MED POL AND THE STATUS OF THEIR PARTICIPATION
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UNEP/IG.ll/iNFO.B, ANNEX II
31 October, 1977

‘i

PARTICIPANTS IN MED POL AND THE STATUS OF THEIR PARTICIPATION

w

This Annex is the reproduction of. computerized information on the
participants in the pilot projects of the Co-ordinated Mediterranean
Pollution Monitoring and Research Programme (MED POL) which is kept
permanently up to date and distributed once.a month to the United
Nations bodies participating in the implementation of MED POL.

The present reproduction contains information valid on 31 October
1977. ' ’ '

Lt
(i



(1) . UNEP/1G.11/1Inf.3
ANNEX 11
31 October 1977
INFORMATION ON PARTICIPANTS IN MED POL

PARTICIPATING INSTITUTION PROJECT PRINCIPAL STATUS OF  STARTING DATE
INVESTIGATOR  AGREEMENT  OF WORK
ALGERTE ) o
Centre de Recherches Med Mme D. signed "Sept.1976
etn:éanographiques et des Peches II Siblot 18?10.7_6 P
Jetée Nord
ALGER
Med Dr. R. . signed Jan 1977
tel: 62.73.11, 62.66.59 v Semroud 18.10.76
Bli_reﬁtg‘gﬁ Semroud T
. a ¢ *
s - RAC ° Dr. R. signed
. ’ v Semroud g 23.5.77 -
CYPRUS
Fisheries Department Med Mr. A. gigned May 1976
Ministry of Agriculture - I Demetropoulos 23.4.77°.
and Natural” Resources .
Tagmatarchou Pouliou 5-7 - . . . R T
NIE'aSIA . . . - ] . .
tel: 021-403279 - o ) s
Mr. Andreas Demetropoulos Med Mr. A. A signed . ‘Sept. 1976
Fisheries Officer . I1 _ Demetropoulos -1178.76 c s
Med Traa - ne 'otiatin
111 9 9
Med negotiatin
N 9 9
Med ~ Mr A. signed March 1976
v . Demetropoulos 11.8.1976
d PO : Med | Mr. A. signed. ©  Nov. 1976
o VI Demetropoulos 2956.77
EGYPT
.Institute of Oceanogra . Med Dr. S.D. .gigned - Jan. 1977--
and Fisheries graphy 1 Wahby 36?2577; . :‘an ‘.1 EINEEN
Mediterranean Branch e L el E o T : i
Kfzet Be{ T . oLl . T
ALEXANDRIA o bed br. HI. - siged - Do R
r. H.1. © signed : . Dec.. p
tel: 801-553, 801-449 11 ’ Emara 23?1.77 € [N

“ e i T e e
Acting Director: 1
Dr. Talast Hashem |

Med Dr. M. M. ©  signed -~ Dec. 1976
111 Abbas Aly 23.1.77 - L
g . : L o
; Med Dr. H.H. signed - Dec. 1976 . .- .-
v Saieh 230177 . L T T
e " Med . Dr.M. L. signed .~ Dec. 1976
e . v El-Hehyawi . 2371.77 . . -
Med " Dr. M.A. signed ‘. May 1976
. Vi Gerges 20.3.77 - -
o ) ] o 4 S B
RAC . n.d. . - cleared | - '’

N -/ o ~<3.10.77




(2) UNEP/1G.11/1Inf .3
ANNEX 11
31 October 1977

FRANCE

Laboratoire de Chimie Med Prof. R. slgned Nov 1975
pglx quée & l'expertise I Mestres 535.77

Faculté de Pharmacie

Université ge ﬁontgefller 1 Med Prof. R. signed Dec. 1976

Avenue Charles Flana 111 Mestres 22.12.76

B.P, 11
34060 MONTPELLIER, CEDEX
tel: (67) 635582

Directeur:
Prof. Robert Mestres

Labnratoxre central Med M. G. signed March 1977
gitne alimentsire I Cumont 14.4.77
Dlrec 1on des Services
vétérinaires
Minxstére de 1'Agriculture
3 Rue de Dantzlg
75015 PARIS

tel: 5318210

Directeur:
Dr. Jean Pantaléon

Laboratolre d*'0céanographie Med negotiating
physique Vi

Museum ‘Histoire naturelle

43-45 Rue Cuvier

75231 PARIS CEDEX

tel: 707.85.44, 707.19.00

Directeur:
Prof. Henri Lacombe

Laboratoue de Biologie Med negotiating
et d'Ecologie marines ¥

UER "Domame Mediterranée” .

Université de Nice, Med negotiating

Campus de Vairose, v

Avenue de Valrose 28 Lo

06034 NICE, CEDEX Med negotiating

VI
tel: 51.91.00

Directeur:
Prof. Raymond Vaissidre

Centre d'Etudes et de Med Dr. M. cleared Jan. 1977
Recherches de Biologie I Aubert 31.1.77
et d'Océanographie
médicale 8 ; Med negotiating

arc de_la 11

Avenue Jean Lorram 1

06300 NICE

tel: 893292-897249

Directeur:
Dr. Maurice Aubert

Station zoologique de Med negotiating
Yillefranche-sur-Mer I

Station marine de L.
Villefrance-sur-Mer Med negotiating

La Darse V1

06230 VILLEFRANCHE-SUR-MER

tel: (93) 807165,808112

Directeur:
Prof. Paul Bougis

Institut fra ais du Pétrole Med M. P. slgned Jan. 1977
1 et 4 Ave e Bois Préau 1 Renault ) 9.3.77
92502 RUEIL MALMAISON

tel: 967.11.10, 794.02.14

Directeur:
Dr. Jean-Claude Balaceanu

Institut scientifique et Med negotiating
tech xgz.que gssPt%cgei ) 1
mar it imes LT.P.M.
Centre d»:e e Med Or. Y. aigﬂed Sept. 1976
Rue Jman Vilar II Thibaud 6

1
34200 SET

o E Med br. C. signed Sept. 1976 .
tel: 74.99.81 I11 Alzieu 6

Directeur:
Dr. Yves Fauvel
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FRANCE (Cont.)

‘negotisting © . ., . "

’ cleared

UNEP/1G.11/Inf.3
ANNEX 11
31 October 1977

negotiating
negotiating
3igned Jan, 1977
3.5.77

negotiating

negoti.ating

negotiating - 2

negotiating

’ negdtiating

negotiating '

negotiating -

Dct. 1976
7.10.76

i a) s:.gned (a)Jan 1977

negotlatmg

signed )
T TR

Laboratoire A B Med
66650 BANYULS-S R-MER . Iv
tel: 383009, 383119, 383040 Ved T
Directeurs < Med pr. J.
Dr. Jscques Soyer VI Soyer
asboratoire d'Hydrologie, Med
aculté de Pharma 11
Université d' Aix-Marseille 11
7 _Boulevard Jsan Mou Med
13385 MARSEILLE, CEDEX 4 Lo 111
tel: (91) 472840
Directeur: P B -
Dr. André Arnoux -
Laboratm.re Sola:.? ) Med
Compagnie nationale RS S
d'Aménagement de la Région - *
cu Bas-| hone-Languedoc .- Me ;
Route d'Arles ~ . MR S S 5
300 0 NIMES ro . )
: Med
tel: (66) 846001 v
Directeur:
Dr. Jean Laporte
Station marine d'Endoume 7 I Med T o
et Centre d'Océanographie . P S
Rue de la Batterie- des ions ‘ -
13007 MARSEILLE = -~ - . © Med -
tel: 521294 e .
Directeur: : Med
Prof. Jean-Msrxe Pérés 111
. Med pr. G.
Iv Bellan
) Med a)Dr. F.
v 6lt)an
-‘ - e b)Dr.D.Bellan-(b dNb .
o i gaZtini ellan. 5 )slgne ( )Jan 1977
i . * . Med
- oVl P
RAC '.  Prof.l.-M.
Iv Péres .
Service de Chimie analyt).que Med
Déparﬂenug de Chim imie . A ¢
p.

8|
Centre- g'Etudes nucléairea de
Gren b1 ]

B.P.
38041 BRENDBLE, CEDEX
tel: (76) 974111

Chef du Service . . .
- Aimé Cornu . P

gt

Service de ehmie. appliquée D Med Melle M.
Departement de Ch pp ™ R S ‘- : Gauthier
Ceng g",gtudes nucléan'ea de : o ' .
8 gadirache ot i
13115 SAINT-PAUL-LEZ-DURANCE , ' . '~ =

tel: (91) 259000 .. . . . .. -

Chef du Service _ e . ..
Dr. Ing. Jacques Corpel o - -

Centre de Pierrelatte-® %’ s Med
Commissariat & l'Energie SRR NS § SR

atauque ) - P
8.P. Med -/
PIERRELATTE 26 111
tel: 041600 i
Directeur: :

Dr. Claude Siméon

’ négntiatir;g i

negotiating - .

negotiating -




FRANCE (Cont.)

Centre de Marcoule
Commissariat 3 1'Energie
atomigue

B.P. 10
BAGNOLS-SUR-CEZE {Gard)
tel: 895390

Directeur:
. Belo

Centre des faibles Radioactivités
Laboratoire mixte CNRS-CEA

B.P. No.
91190 GIF-SUR-YVETTE
tel: 907.78.28

Directeur:
Dr. Jacques Lsbeyrie

GREECE

Institute of Oceanographic
.and Fisheries Reséarch
Ministry of Culture and Science
ios Kosmas-Ellinikon
ATHENS

tel: 9820211

Director: .
Dr. Alexander Stephanidis

Zoological Laeborstory and
Mus

e

University of Athens .
aneﬁlstlmlopolxs—Kouponla
ATHENS 621

tel: 743.217

Director: Lo .
Prof.Dr.Vassili Kiortsis

The Department of Zoulogzl
University of Thessaloniki
THE SSALONTKT

tel: 2392.2449

Director:
Prof. Dr. Marios E. Kattoulas

Radioanalytical Laboratory
Radiochemical and Nuclear

Analysis grogg
Department of Chemistry
Nuclear Research Centra

"Demokritos! .
A?hza Paraskevi Attikis,
ATHENS

tel: 6513111 ext. 336-335

Head of the Laboratory:
Dr. Apostolos P. Grimanis

General Chemical State Laboratory

Division of Envirommental
_Pollution Control A

Ministry of Economic Affairs

16 A. Tsocha Street

602 ATHENS

tel: 6428211

Head of Division
Dr. Demis G. Marketos

(&)

Med
VII1

Med
1

Med *

I

Med
111
Med
1y
Med
v

Med
Vi

Med
Iv

Med

Med
IV

Med

Med
VIII

Dr. R.
Chesselet

Or. E.
Verykokakis
Dr. F,
Voutsinou
and

Dr. 3.
Satsmadjis
Dr. J.
Satsmadjis
Dr. C.

gggdanns

Dr. A,
Zarkanellas

Dr. E. A
Papageorgiou

Dr.M.Moraitou

Apostolopoulou

Dr. C. E.
Vamvakas

a)Prof .Dr.M.E.
Kattoulas

b)Prof.Dr.M.E.
Kattoulas

Dr. N.
Mimicos
Dr. A.P.
Grimanis
and

Dr. C.
Papadopoulou

pr. C.
Papadopoulou

pr. D. G.
Marketos

UNEP/1G.11/Inf.3
ANNEX 11
31 October 1977

negotiating

negotiating

cleared

oHe

gigned Jan 1977

18.5.77

signed

Dec. 1976
20.4.77

cleared Dec. 1976

24.8.77
negotiating

signed Dec. 1976

20.4.77

signed Jan 1977

18.5.77

signed

ril 1977
27.4.77 e

signed Feb 1977

27.4.77

negotiating

signed Dec. 1976

8.9.77

signed Dec. 1976
8.9.77

negotiating

signed Oct. 1975

20.4.77

signed
20.6.77

signed June 1976

28.4.77
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GREECE (Cont.)

Department of Food Hygiene Med
Facult{ of Veterinarx Medicine 11
Aristotelian University of
Thessalonik Med
THESSALONIKI 111
tel: 31.2392.2305 g Med
VII
Director: :
Prof. Dr. Achilles G. Panetsos
Laboratory of Hygiene Med
gr:l yhool Y9 111
Arlstotellan Un;versity of :
Thessaloniki Med
THESSALONIKI ) vVII
tel: 2392-2339
Director:

Prof. Dr. Theodore Edipides

s wy,

Laborator¥ of Analytical Chemistry
. Faculty o

Universit uf Thessaloniki
THESSALONIKI

tel: (031) 2392-2482

Director:
Prof. Dr. George Vasilikiotis'

" Med
111

Benaki Institute of Phythopathology  Med

8 Delta Street 111
ATHENS

tel: 8012376 ?gi’ : .?3d
Director: "

Dr. Dimitrios S. Vaaellnpoulos

Lsboratory of Urganzc Chemlstry Med

Aristotellan Unxvera ty of 1
Thessaloniki

THESSALONIKI

tel: 2392 2497

Director
Prof. Nlcholas E. Alexandrou

- L e e

Envirommental Pollution Control Med

Project vit

Ministry of Social Setvices
147, 28 October Street
ATHENS 814

tel: 850111, 850476

Director:
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Israel Dceano?raphic and
L1ggc oglca Research Ltd.
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HAI

tel: (04)539.258

Director:
Mr. Yohay Ben-Nun

Environmental Health Laburatory
Hadassah Medical School

Hebrew University

P.0. Box

JERUSALEM

tel: 238-821

Director:
Dr. Hillel I. Shuval

Envirommental Enginsering
Laboratories

Technion - Iarael Institute of
Technolog

Technion City

HAIFA 32008
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Prof. Menahem Rebhun
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Prof. Yehuda Kott

The Dr. A, Felix Public
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P.0. Box 8255
TEL-AVIV
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Director:
Dr. Yonsh Yoshpe-Purer (Mrs)
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Director:
Dr. Rachel Seligmann (Mrs)
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31999 HAIFA

tel: (04) 240448

Director:
Prof. Eviatar Nevo
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ITALY

Inatiﬁﬁte gf Hydrobiology and
ure
Univer91ty of Messina
ia dei Verdi 75
98100 MESSINA

tel: 710617 -

Director
Prof. Sebastiano Genovese

Laborator{ of Hydrobiology and
Fish Cu

Institute of Comparative Anatomy
University of Siena

Via delle Cerchia,:j e,
53100 S

"~ tel: (0577) 288428

Director: i
Prof. Dr. Aristeo Renzoni’

Observatory for Eiperlmental
physxcs - Marine Laboratory -

Box
35016 TRIESTE
tel: (040) 730276

Director:
Dr. Ezio Accerboni

Institute of Marine B1o}ogy—CNR
Riva Sette Martiri 1364/A
30122 VENICE

tel: (041)707622

Directors-
Prof. Dr. Bruno Battaglia

19030 FIASCHERING

ine Contamination Laborat?ry-CNEN

La Spezia

tel: (0187) 966496/7

Dxrector. ’ R
Dr. Aldo Brondi

Centre for Study and Research
in Sanitary Engineering
Inst1tute of Water Supply and

¥astes Disposal
Unxver31ty [

ia Claudio 2
80125 NAPLES

tel: 620344

Director:
Prof. Luigi Mendia

Naples

Centre for Radiochemistry

and Activation AnelEgls - CNR.
Ingtitute of General Chemistry
University of Pavia .

12 viale Taramelli
27100 PAVIA

~ tel: (0382) 31-200/26-605'

Director:
Dr. Mario A. Rollier
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Group for Oceanographic
Research - Genova

Institute of Hydrobiology
and Fish Culture

University of Genova

Via Balbi’s
12126 GENOVA
tel: (010) 280-955

Chairman:
Prof. Norberto Dells Crpce

Ingtitute of Hygiene

Univergity of Trieste
Via dell'lstria 65/1

34137 TRIESTE

tel: (040) 728.303

Director;
Prof. Luigi Majori

Istituto Superiore d%gSanit&

Viale Reaina Elena 2
00161 ROME

tel: (06) 4990

Director: L.
Prof. Francesco Pocchiari

Institute for Water Research - CNR

Via Reno
00198 ROME

tel: (06) B4-48-741

Director:
Prof. Roberto Passino

Zoological Station of Naples
e

Villa Comuna
80125 NAPLES

tel: 406222/406347

Director:
Prof. Albertn Monroy

Station for Marine Biology

Institute of Zaoolpgy and
Comparative Anatomy

University of Messina

Via dei Verdi 75

98100 MESSINA

tel: 81-27-21

Director:
Prof. Arturo Bolognari

Ingtitute of Zoology

"Federico Raffaele"
University of Rome
Visle dell'Universita 32
00185 ROME

tel: (06) 4958259/4958254

Director:
Prof. Eri Manelli

Institute of Hygiene

University of [enova
ia A. Pastore 1

16132 GENOVA

tel: 515052, 515013

Director:
Prof. Fernando L. Petrilli
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Centre de Recherche marine de

Consell national de la Recherche.
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MONACD
Centre scientifique de Monaco

Administration:-
6 Boulevard de Suisse
MONTE CARLO

Laborato;res.
Avenue Saint-Martin
MC-MONACO-VILLE

tel: (93)302154/301514

Prés1dent du Conseil
d'Administration:
S.E.M. César C. Solamito

MAROC

Institut scientifique des Peches
maritimes
Rue de Tiznit

B.P.
CASABLANCA
tel: 678.11

Directeur:
Dr. Mohamed Azzou

Faculté des Sciences
Université Mohamed ¥
Avenue Ibn Bsatouta

RABAT
tel: 718.34

Doyen: .
Prof. Dr. Drissi Khalil

SPAIN

Ingtituto de Investigsciones
Pesqueras
Pasec Nacxnnal, s/n
BARCELONA

tel: 31 06 450

Director:
r. Buenaventura Andreu

Laboratorip del Mar Menor
Instxtuto Eapanol de
Oce ra
P g. §3°gzz 1= .
SAN PEDRO DEL PINATAR (Murcia)

tel: (968) 57.05.29

Director:
Dr. Arges R. de Leon
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SPAIN (Cont.)

Laborator;o Oceanografico de
Instiggto Espanol de Uceanografia
PALMA DE MALLORCA -
tel: 230737 oy

Director:
Dr. Miguel Duran

: Laagfatorio Oceanografico de

Inat;tuto EsEenol de Dceanografla
Pafio de la Farola 2

tels 212810

Director:
Mr. Natalio Cano

Jefatura Provincial He Sa idad
Avenida Maria Crxstina, n -
TARRAGONA

tel: (977) 2026&5, 201150, 201522

Director: \
Dr. Alfredo Bardaji meenez

Jefatura Prov1nclal de Sanidad
Puente del Carmen 3
MALAGA -

tel: (952) 216590, 227806

Director:
Dr. Marcelo Arce Avino

A

TUNISIE

Institut national scientifique
et technique d* Ucéanographle
et de Peche

SALAMMBO

tel: 275.632

Directrice:
Madame Founoun Ktari,

%

Laboratoire Central
Ministeére de l'Economie Nationale
¥ﬁﬁlgr' Baquehaye, Montfleury

tel: B ;

Directeur:
Dr. Ridha Bouhalila -
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Hydrobxologlcal Research Institute °
Faculty of "Science
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Institute for Uceanography and

Fisheries
Rt Mar jana
P.U. Box 114

SPLIT
Tels 46.682

Acting Dxrector.
Dr. Mira Zore-Armanda

The Biological Institute
Ivrdeve Sv. Ivana

DUBRDVNIK
tel: (050) 27-937

Director:
Prof. Dr. Tomo Camulin

Centre for Marine Research
"Rudjer Boskovic® Institute
Box 1016, Bijenicka 54

P.0. Bo
ZAGREB

tel: (041) 38.541/424.355

Director General:
Mr. Vojno Kundic

Director of Rovinj Centre:

Dr. Marko Branica

Marine Bxulugxcal Stat1un
Institute of Biol
Universxtx of Ljub Jana
P.0. Box 16

PORTOROZ

tel: (066) 73-073

Director: -
Prof. Dr. Miroslav Zei

(Director General:-
Prof. Matija Gogala
Institute of B1olog
Un(x]versxtx of Ljub Jana
LJUBLJANA

tel: (061) 22121)
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REGIONAL ACTIVITY CENTRES (RAC) FOR MED POL PILOT PROJECTS

For pilot project on Baseline Studies and Monitoring of 0il
and Petroleum Hydrocarbons in Marine Waters: '

University of Malta
Msida"
Malta

_Responsible for‘RAC I : ~Prof. V. Ferrito

<

For pilot project on Baseline Studies an& Monitoring of Metals,
particulgr;y Mercury and Cadmium, in" Marine Organisms:

= Céntre for Marine Research.:-
"Rudjer Boskovic" Institute
Rovinj/Zagreb
Yugoslavia

Responsible for RAC II  :. Dr. M. Branica

For pilot project on ‘Baselirie Studles -and Monltorlng of bbT,

PCBs and Other Chlorlnated Hydrocarbons 1n Marlne Urganlsm5°

Marine Sciences Department T
Middle East Technical Unlver31ty

- Mersin/Ankara

" Turkey -

Responsible for RAC II1 : Prof. Dri"T. I. Balkas

" For pilot pro;ect on Research on the Effects of Pollutants on
, Mar1ne Organisms and their Populat10ns~ ~

Station Marine d'Endoumq
Marseille
France

Responsible for RAC IV : Prof. J.-M. Péres
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5. For pilot project on Research on the Effects of Pollutants on
Marine Communities and Ecosystems:
Centre de Recherches Océanographiques
et des Péches
Alger
Algérie
Responsible for RAC V : Dr. R. Semroud
6. For pilot project on Problems of Coastal Transport of Pollutants:

Institute of Oceanography and Fisheries
Mediterranean Branch
Alexandria

Egypt

Responsible for RAC VI ¢ not determined

7. For pilot project on Coastal Water Quality Control:

Istituto Superiore di Sanita

Roma
Italia

Responsible for RAC VII : Prof. F. Pocchiari
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INTRODUCTION : : -

This Annex contains the summary reports of research centres
nominated as participants in the Co-ordinated Mediterranean
Pollution Monitoring and Research Programme (MED POL).

The reports were edited by the specialized United Nations
bodies to which they were submitted.

For convenience, the reporfs are arranged in order of the

MED POL pilot projects and w1th1n these projects’ by countries
in alphabetical order.

The names of the principal investigators and the research

centres are indicated at the beginning of each summary report. )

In cases where principal investigators have not been designated, .-- .-
" the names of the.executive officers of the partlclpatlng

institutions are indicated. C ; .

Pl 1 B

REPORTS

2.1 MED.I : Baseline Studies and Monitoring of 0il and

Petroleum Hydrocarbons in Marine Waters.
. (IOC/WMO/UNEP) - e

A. DEMETROPOULOS

Fisheries Department

Ministry .of Agrlculture and Natural Resources . - ‘
NICOSIA i » ST
Cyprus RS [SC ST PR TR LR S SHENRL IS

Work on this project started in September 1976.. - It: has been
limited to tar .collection an, beaches and visual observation of

0il slicks:" The other elements of the operational plan will be _
followed after completlon of tra1n1ng and dellvery of equ1pment.
Three statlons were set up for tar collectlon (1n leassol Bay,
Larnaca Bay and north. of  Paphos). - Samples are taken every -9th and
10th day. Arrangements for reporting on oil slicks were made -
"with-Cyprus Airways, the British Royal A1r Force Bases in Cyprus
and a number of f1shermen. s sote ; cndbnrhT e o

,'6" N o Ll ‘. T - 5“ ) N
| . . - AR

In add1t10n to these observatlons we are also collectlng R
complementary data covering basic oceanographlc parameters in
to Larnaca Bay.nl_;.i';!:»xw Ll : ;A ST T ;
It is 1ntended to increase the number of stat1ons fnr tar
collection to six and to take a number of parallel samples to .

~ increase-the stat1st1cal valld1ty of samp11ng.~ : SR '

P g I R Lo - e

e
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Results from surveys of tar on beaches are available, but not yet
processed. The degree of pollution cannot yet be assessed
quantitatively. In Limassol, and, to a lesser degree in Larnacs
Bay, there is o0il pollution from ships. At Paphos the pollution,
which consists of tar and floating debris, is less than at the
other two places.

* »* +* * *

S. D. WAHBY

Institute of Ocesnography and Fisheries
Mediterranean Branch

ALEXANDRIA

Egypt

The sampling of tar on beaches was begun in February 1977 by four
stations along the Alexandria coast. The_monthly rate of tar

accumulation varied between 4 and 225 g/mz.

The collection of floating tar balls started in May 1977 from the
area west of Alexandria and is being carried out as frequently

as possib%e. The suspended tar balls collected varied between
0.06 mg/m” in areas at 109 m depth, increasing in near-shore areas
(20 m depth) to 0.15 mg/m”.

Observations of o0il slicks are made on all oceanographic cruises.

Dissolved/dispersed hydrocarbons and particulate petroleum residues

- will be analysed as soon as the necessary training has been complet-

ed and the equipment received.

* * * %* *

R. MESTRES

Laboratoire de Chimie appliquée & 1'expertise
Faculté de Pharmacie

Université de Montpellier I

MONTPELLIER

France

The programme of analysis currently being folleowed by the
laboratory deals with the investigation of the level of
hydrocarbons in the waters sampled in the region of Banyuls-
sur-Mer.

The samples arrive at the laboratory already prepared; they
are kept refrigerated at 4°C until the time of analysis, which
is done as soon as possible. ]

Extraction is done with carbon tetrachloride; the analysis
itself is made by infra-red spectrophotometry (in the absence
of a spectrofluorimeter).

The results obtained to date indicate a constant level of pollution
between 0.1 and 0.7 mg/1 of seawater, which is relatively low in

comparison with other coastal areas.
* * * * *
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E. M. VERYKOKAKIS

Institute of Oceanographic and Fisheries Research
Ministry of Culture and Science

" Agios Kosmas-Ellinikon’

ATHENS

Greece

Unfortunately, due to technical difficulties in connection w1th
the équipment for fluorescence analysis, the determination of
dissolved hydrocarbons in séa-water has not .yet started. However,
it is envisaged that .the analysis will start early. in.June using
an MPF-4 model PERKIN ELMER fluorescence,spectrophotometer, which
was acquired recently for the project. Sampllng will take place
at seven statlons.r :

As - regards observatlons of oil sllcks, some data have already been
collected by other Greek public services which will continue to °
gather more data. The laboratory is in contact with these services -
for a co-ordinated effort in this part of .the project.

* % *: % %

N. MIMICOS

Radloanalytlcal Laboratory

Radiochemi&al and Nuclear Analysis Group

Department of Chemistry’

Nuclear Research Centre "Demokrltos"”

ATHENS

Greece

Work on analy51s of dlssolved/d1spersed petroleum hydrocarbons
has recently started. Samples have been taken from Patraikos and

. Messiniakos gulfs as well as from Crete, Rhodes . and Lesbos 1slands.

-

s i .. . . i EST .
Because of malfunctlonlng of the exlstlng fluorometer the analy31s of
-the collected samples was made by -I. R.,spectrophotometry (no. ‘clean-up
procedure was followed). . . ~.¢—;Mc‘1\i}$le.

The other operatlonal aspects of MED I w111 be executed as soon as
feasible. :

kg e

In the gulf of Patralkos (seven statlons) and off the east coast of
Lesbos (six stations) values_of dissolved/dispersed hydrocarbons . ’
were reported between 0.1 and 0.5 ppm. Along the western part of the
northern coast of Crete the levels were 811ghtly, but not 81gn1f1cant1y,
higher. -~ .7 = S ‘ N

o3 PR T
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N. E. ALEXANDROU

Laboratory of Organic Chemistry
University of Thessaloniki
THESSALONIKI

Greece

At the end of 1976 measurements were started to assess the extent of
petroleum hydrocarbon contaminstion in Thessaloniki and Cavala Harbour
and in Strymonicos Bay. Samples were taken from six stations in
Thessaloniki Harbour and Strymonicos Bay respectively.

No significant differences in the oil concentrations between the

three areas were observed. The average values were 1.5 mg/l,

2.6 mg/1 and 1.1 mg/1 for Thessaloniki and Cavala Harbour and Strymonicos
Bay respectively. The sampling error obscured the expected variation

in 0il content due to ses currents and depths.

Since no fluorescence spectrophotometer was available, infra-red spectro-
photometry was used. _Samples were extracted with CCla and the u C - H
absorption at 2930 cm~ was measured without prior clean-up.

»* * * * *
0. H. OREN
Israel Oceanographic and Limnological Research Ltd.
HAIFA
Israel

Several monitoring and research projects are already completed,
being carried out or being planned, e.g.:

- quantity of tar on beaches of the Mediterranean Coast (from El
Arish to Rosh Hanikka) was sampled every two weeks between spring
1975 and winter 1976. The study is completed, but will be
repeated later for comparison. The mean amount of tar found was
3625 g/m of shore. There was on the average a decrease of tar
from April 1975 to January 1976 and thereafter a tendency to
increase;

- identification of source of tar balls on beaches (completed, but
will be repeated); the centrally located beaches had larger quantities

of tar, probably due to tanker operations in the vicinity;

- identification of source of tar balls in the open waters of the
Levant Sea;

- changes in crude oil composition due to evaporation and other processes.
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The preliminary results on experiments during 17 days for light crude

oil and 40 days for heavy.crude oil gave interesting indications on the
changes that take place in crude o0il dispersed on the surface of the sea.
Several problems in interpretations of the results arose, and additional
studies are being planned to solve these.. - ,

In the beginniﬁg of bune'theffollowing studiee will be initiated:

- distribution of petrocleum hydrocarbons and tar balls on tﬁe surface
and petroleum hydrocarbons in surface water, in the Levant Sea;

- petroleum hydrocarbons in the sediments of the Eastern Mediter;aneaﬁ.
* S % * * *

H. KOUYOUMDJIAN

‘Marine Research Centre of Jounieh -
National Council for Scientific Research
BEIRUT

Lebanon

Sampling’ of tar balls on beaches ‘and visual . observations of oil.in -
two zones (three stations per zone) ‘started.: 1n43u1y 1977 on a
monthly basis: Fidar, to the north of Beirut, and Ramlet al-Baida,
to thersouth of Beirut. Two more sampling zones will be- added, one
to the north and the second further south, thus covering the coast
of Lebanon uniformly. -
" = . Parameters also measured are: w1nd water, temperature, salznlty,
“ pH and waves,‘f« .
- Four sets of déta have aiready been obtained from the two zones;
- Analysis of dlssolved Hydrocarbons is- awaltlng dellvery of
spectrofluor1meter and solvents. 1. ; AL el

R N *\ K U T -

V. FERRITO .

The University-.of:-Malta~ - S

Department of . Chemzstry o A

. MSIDA DR e e et en e e
VALTA - NEREE I . " ot o :

To date only sampllng of tar on beaches on approx1mate1y a monthly s

basis is being carried out. The relevant water samples and nets have o

Just been constructed. and sampling of.particulate petroleum and :

dissolved/dispersed petroleum hydrocarbons-will commence in the .. -

immediate future. The spectrofluorimeter is now being 1nstalled

and its performance checked . ;

- -~

it e
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The sampling sites are situated at Anchor Bay, Marsaxlokk and Qawra.
Three zones at each site are being sampled. The results indicate an
appreciable variation between zones at the same site although sampling
was carried out on the same day. The tar balls are weighed without
prior extraction such that the weight of water and other debris inside
the tar balls is being included in the results. Preliminary tests show
that the water content can be up to 19.5 % (w/w) and the debris 31 %
(w/w) of the "Tar" content. However, these values can vary sppreciably
between each piece of tar.

The weight of tar is now also being calculated from its volume as
suggested in the IGOSS Manual (density assumed 0.85). The tar varies
from discrete tar balls (some of which can be up to 10 cm diameter) to
a continuous film.

The wind direction during the sahpling intervals is recorded and taken
into account.

M. CALDERON

Instituto de Investigaciones Pesqueras
Laboratorio de Cadiz

CADIZ

Spain

Since 1974 the level of petroleum hydrocarbons dissolved and dispersed
in surface sea water have been monitored in Cadiz Bay and Cadiz Port.

Marine pollution (petroleum) at Grao Port (Castellon de la Plana) was
monitored from April 1974 to April 1976. The studies consisted of
analysis of aromatic petroleum fractions by UV-spectrofluorimetry. Gas-
liquid chromatography was used to confirm the results.

The following areas are still being studied:

S. Sebastian, Bilbao, Vigo and the South Coast of Spain from Algeciras

(Cadiz) to Ayamonte (Helva). A further extension is expected to other
coastal areas.

In the harbour and bay of Cadiz contamination by petroleum residues is
infrequent and occurs under special wind conditions only.

On the western side of the Gaditano peninsula appreciable quantities of
tar have been frequently observed.

0il films and slicks have been observed frequently in and outside the
harbour, but the amount has not been estimated.

Concentrations of dissolved/dispersed petroleum hydrocarbons show a
seasonal variation-but remain within reasonable limits.

* * * * *
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T. BALKAS .
Marine Science Department
Middle East Technical Unlver31ty
ANKARA
Turkey

The field station of the Centre in Mersin has recently become operational
and research related to MED'I was expected to start in June 1977.

N * ., 0% - x *

V. PRAVDIC N
Centre for Marine Research ‘
"Rudjer Boskovic" Institute
ROVINJ/ZAGREB

Yugoslavia S

Sampling for dissolved/dispersed hydrocarbons has been done at 9 stations
in the Rijeka Bay, on a seasonal basis, since June 1976. Determined
concentrations ranged from less than 0.001 to 0.72 mg/1 although only ’
four samples showed concentrations higher than 0.1 mg/1.

No conclusion can be drawn at present with regard to seasonal variation.
The distribution frequency indicates that no ‘significant differences
‘ exist between composite and bottom samples. However, this "homogeneity"
is a result of unsuitable sampling methods rather than a real state at
- homogeneous d13tr1but1on. : .

I -

Sampling:will be continued on a seasonal basis.

Observations have been made of tar balls on beaches but only 1n a
qualltatlve manner. > :

sl Far

Observatlons of 011 sl1cks are be1ng‘made occa31onally when they occur
in the region:

Baseline Studies and Monitoring of Metals, . ~“~

MED II : -
- Particularly Mercury and Cadmxum,‘ln Marlne S S
Organisms: FAD(GFCM)/UNEP) ' o
JDLSIBLOT 0 - o
Centre de Recherches océanugraph1ques et -des Péches AT A
ALGER . o ) Y .,._?ti‘iﬁ}.,;,:_;r;" RO IR

Algérie

Preliminary sampling in order to ascertain that the sites were

properly chosen have beén carried out:’ Mullus barbatus have °- .~ "~=-
been collected and ‘frozen for-later analysis. -At one sampling i . . 1.
site Mytilus galloprovincialis/edulis is not available and - :*- = =:'°
has been replaced by Perna perna. --Most- equ1pment has been A
received and the AAS will soon be installed. - --% ST

* * * * *
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A. DEMETROPOULOS

Fisheries Department

Ministry of Agriculture and Natural Resources
NICOSIA

Cyprus

Sampling of Mullus barbatus, Xiphias gladius and Patella spp
started in September 1976. Samples are stored deep-frozen
awaiting the completion of training and delivery of equipment.

* * * * *

H. I. EMARA

Institute of Oceanography and Fisheries
Mediterranean Branch

ALEXANDRIA

Egypt

The agreement has been signed and training arranged for the principal
investigator in another participating research centre. The equipment
will be delivered following the completion of the training. Some

difficulties may be encountered in obtaining the required species and

Sardinella spp has been suggested as a substitute.

¥* * * * *

Y. THIBAUD

Institut Scientifique et Technique des P&ches Maritimes (1I.S.7.P.M.)
Centre de Sxte

SETE

France

Mercury residues reported for this project were based on June-December
1976 sampling. While there appears to be a direct relationship between
size {(weight) and mercury value in tuna, the relationship is not
apparent with the mussel. In mussel there appears to be considerable
variation in residue level between sampling areas.

* * * * *

'G. CUMONT

Laboratoire central d'hygitne alimentaire
Ministere de 1‘agriculture

PARIS

France

Samples of more than 700 specimens of Thunnus thynnus and Thunnus
alalunga have been analysed for Hg. The structure of the bluefin tuna
populatien in the Mediterranean has also been studied. The results
show values for the Mediterranean that are often 3 to 4 times higher
than these for Atlantic specimens.

* * * * *
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A. P. GRIMANIS/C. PAPADOPOULOU

Radioanalytical Laboratory

Radiochemical and Nuclear Analysis Group

Nuclear Research Centre "Demokritos"

ATHENS

Greece

Mercury, cadmium and. zinc were determined in Mullus barbstus,

Parapenaeus longirostris, Mytilus galloprovincialis and Xiphiass gladius
by neutron activation analysis. Specimens of M. barbatus were collected
from three stations in the Saronikos Gulf during winter 1975-76, spring, ’
summer and autumn 1976. Specimens of -P.-longirostris and M. galloprovincialis
were collected from one station during winter-1975-76 and summer 1976.
All cadmium values in.M. barbatus were found to be less than 0.2 pg/g

dry weight. . . .7

BRI A * . * R I S ‘,;_v -
F. VOUTSINOU and J. SATSMADJIS ~ .+ .~ - ~ = 7
Institute of Oceanographic’ and Fisheries Research -
ATHENS T ‘ . .
Greece

Cadmium.was determined in Mullus barbatus, Parapenaeus longirostris
and Mxtilus galloprovincialis by atomic absorption spectropﬁqtometry.f
Samples were collected seasonally in the Saronikos Gulf from autumn
1975 to winter 1976. Most cadmium values for M. barbatys and

P. longirostris were found to be less than 0.2 pg/g dry weight while '
the values for M. galloprovincialis showed a greater variation.

PR ST SN TS T NN ‘-\:":; R e
D. G. MARKETOS - o0 ¢ sl mame el P eoweas
General Chemical State Laboratory - ST
ATHENS - ) ] ) . - N _- ““-,yﬁk

Greece T : e

Samples were collected-from three sampling stations in the’Saronikoé
Gulf in autumn 1976. Mercury was determined in Mullus barbatus. A
Preliminary results for total Hg were reported. : SR

* * * * %

A. G. PANETSOS » . ;erf:‘j;-&rzz;iﬂfi L Tamegra T ouAa Rt R
Department- of Food Hygiene . "~ LTI SO S S T e T
University of Thessaloniki =~ ¢ 7 T TV I R L S SN PRI DA
THESSALONIKI " . c..®7 . vl Frrwien Loor Ansimestt

Tt

Greece T e

Mercury levels in autumn 1975 and fhroughout 1976 for Mytilus S E »:"f
galloprovincialis indicated wide variability. Mullus barbatus analyses

. PN O TR T . - , ;
¢ 2 - e e U R G L o N . % SNlwacn s
. A Ve . X
- o PP P -~ . P R I LT N P
LI £ IPTRAS AR O S X SR TS L R U A £ M S S B
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were reported for 3 stations for spring and winter collections. They
contained very low levels. Twenty eight Thunnus thynnyg were analysed
from 2 sampling stations - for March and September collections. These
values were also relatively low.

* * * * *

G. VASILIKIDTIS

Laboratory of Analytical Chemistry
University of Thessaloniki
THESSALONIKI

Greece

Samples of Mullus barbatus, Thunnus thynnus and Mytilus galloprovincialis
collected at 7 stations from September 1975 until December 197§ were
analysed in duplicate for mercury, cadmium and lead. Most mercury values
in Mytilus were low (<0.1 mg/kg) with the highest below established
standards. Levels of mercury in_Mullus were comparable to those in

Mytilus. Thunnus values were also low, with no values as high as 0.1 mg/kg.
Cadmium values were similar to those for mercury.

* * * * R 3
0. H. OREN
Israel Oceanographic and Limnological Research Ltd.
HAIFA
Israel

The agreement has been signed and the equipment is installed and
operational. The analytical work has started and the institute has
participated in the intercalibration exercise. As Mytilus galloprovincialis
is not available, Donax sp. has been substituted.

* * * * *

R. CAPELLI

Group for Oceanographic Research - Genova
Institute of General Chemistry

GENGVA

Italy

Data from two projects dealing with the accumulation of heavy metals were
reported. An investigation of the distribution of heavy metals {(Hg, Cd,
Cu, Zn, Pb, Mn, Co, Cr, Ni) in different organs of Engraulis encrasicolus
was completed. The variation of concentration of metals according to

the collecting period (seasonal) and between areas within Mytilus
galloprovincialis samples has also been established.

(i) Engraulis

Concentration of heavy metal residues within Engraulis seems to show a
direct relationship between size and mercury and cadmium concentration.
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This relationship is not seen with copper, cobalt, nickel or zinc. Zinc
gut, gill and muscle levels are apparently higher in the smaller fish.
Gill and gut levels are often high indicating perhaps contamination from
exposure to the environment, rather than deposition end storage of -
residues. Liver levels are commonly high for those residues which are
absorbed into the blood (mercury, cadmium and copper)

(ii) Mytilus

Seasonal sampling of Mytilus in the Gulf of La Spezia indicates that

between January and June the highest levels of cadmium, copper and zinc

were found in February and March. Manganese, cobalt, chromium and

nickel had _the same trends. There was no apparent .relationship between
water and tissue concentrations of these metals. _Mytilusitissue levels .did*
illustrate a pattern that might be related to the movement of contaminated
sediment by the current along the north-east shore of the Gulf. These data
from the eleven stations emphasize the difficulty of establishing the

state of pollution of an: -area, even a restricted one, such as a port, by
considering values , from the analys1s of . samples from a monltorlng effort

. restricted to too few statlons.f - - ,

A

* * T * *

A. BRONDI . o

Marine Contamination’ Laboratory, CNEN-EURATOM
FIASCHERINO

Italy

Mercury values for marine organisms sampled by this laboratory between
October 1975 and July 1976 were reported. Delay in the installation .of 7
the AAS has postponed the analysis of elements other than mercury. Most
organlsms were analysed individually rather than pooled in order to . .
determine “the variation between individuals from the same sample. Mercury
determlnatlons have been completed for edible tlssue from 275 individuals
. of 17 species.’ T e ,1Jnjw‘ St ﬁ.u,i,{rh,, O S N
Instrument and pretreatment error (varlatlon) were estlmated from -
replicates of analytical determlnatlons ‘and of pretreatments. The -
coefflczent of variance between instrument determinations ranged.from.

2.5 to 10%; 10 of 13 replicates showed less than 4% variation. Samples |

of Penaeus, Sepia and..Mullus barbstus all show wide variation between
Andividuals. Samples of Sepia, Bctopus (arms), Mullus barbatus, Sardinia
pilchardus and Crenilabrus tinca had relatively high values. Marked. .

differences existed between areas for samples of Mytilus, Mullus and
Crenilabrus. ' A : N A T

SN S

High values were associated w1th both hlgh trophlc level predators and
filter feeders. (1ncreased consumption of partlculate matter with- adsorbed
metals). Cadmium, copper and lead in coastal waters of the Ligurian and
Tyrrhenian Seas were investigated at 225 stations. Water values were

P P PR - R . . “. ot a
A A N L i x 2 - P b N - ¥

t
s
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ER s e e 5 i et s 0
G mian, T atel Zhoore . b Riefls Pt med s d
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high in very clear water, while low in areas rich in algae or suspended
particulates. It is suggested that studies should attempt to describe
the fate of metals associasted with algase, sediment and suspended
particulates. Cadmium levels were similar to those reported for the
Northwest Basin and the north Adriatic, while lead was of an order of
magnitude lower than in the north Adriatic.

* * * * *

E. ORVINI

Centre for Radiochemistry and Activation Analysis - CNR
Institute of General Chemistry

University of Pavia )

PAVIA

Italy

Analyses of this research centre have been confined to the determination

of mercury, zinc, arsenic and selenium residues in the flesh of tuna
collected by the CNEN laboratory of Fiascherino. These few samples show

no apparent relationship of the concentration of these elements with either’
size or area collected.

* * * * *

A. RENZONI

Laboratory of Hydrobiology and Fish Culture
Institute of Comparative Anatomy

University of Siena

SIENA

Italy

Six elements were monitored in Mullus barbatus and_Nephrops norvegicus

from a single site in autumn 1976. There was no relationship between

residue concentrations and size within the rather homogeneous groups sampled.
Considerable variation existed between individuals, especially with mercury
levels which vary by factors of 5 (Mullus) and 8 (Nephrops). Although

both species concentrated mercury, levels in Mullus were considerably higher
than in Nephrops. Nephrops concentrated zinc, copper and manganese at

levels several times greater than those found in Mullus. Mullus from

3 sites in spring 1977 were also analysed.

* * * * *

L. MOIO

Station for Marine Biology

Institute of Zoology and Comparative Anatomy
University of Messina

MESSINA

Italy

Collection of samples started in December 1976. Sampling areas are
located on Sicily and on the Calabrian coast as far as possible away from
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massive pollution sources. The number of sampling sites has been
increased as some species were not readily available at all sites. Hg,
Cd, Pb and Cu will be undertaken as soon as the analysis digestion unit
is received and the graphite furnace is installed.

* * * * -
H. H. KOUYOUMJIAN ‘
Marine Research Centre of” Jounieh-
National Council for Scientific Research

BEIRUT
Lebanon

PISeT

Monitoring could not be initiated during 1976. . The agreement has been
sent to the centre for signature. . Preliminary surveys reveal that -some
difficultieq may be encountered in obtaining certain species. -

B LT LN

A. STORACE . .. N
The University of Malta’ e

MSIDA . . JEEE . ‘ “ St R

Malta :

Analysis has not bequn; it is hoped that specimens collected in
September 1976, December 1976 and March/April 1977 will be analysed
by summer 1977. Frozen specimens being held are hake (Merluccius
merluccius), striped mullet (Mullus barbatus) and horse mackerel .
(Irachyrus mediterraneus). Mytilus have been unavailable and collection
of Patella lusitanica and P. coerulea began in March. . It was hoped -.
that Xiphias gladius might also be available for collection in March/
April. ' C o ’ c

* * L * * * ;‘ . " -{
HoIoRISSI .~ T TR0 Ut N R
Institut des péches maritimes du Maroc . .. . ... . .. _ RO
CASABLANCA .
Maroc -

' The agreement has béen"signed with FAO(GFCM) and arrangements.for
training and delivery of equipment are under way. The sampling programme
has recently been initiated and samples are stored deep-frozen. Some *:

earlier results on content of Hg and As in seawater - and Sardina-pilchardus -
were submitted. - _ : S .-

PR
Tat.
* * * * *
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A. BALLESTER

Instituto de Investigaciones Pesqueras
BARCELONA

Spain

Mercury velues reported were from analyses of organisms samples from

June 1975 until March 1976. Firm conclusions can only be made after a
well designed and executed sampling programme (adequate sample number

by size, class and area} and statistical analyses are completed.

Mercury values appear to vary with species, habitat, trophic level and
growth. High levels reported for Thunnus Thynnus and Scyliorhinus
canicula could be explained by individual variation (S.c. sample size = 1),

trophic level, distribution and/or season (only collected one period in

one area), or by size (no small individuals sampled). Individual
variation cannot be defined when composite or too few samples are used.
An attempt to relate size to mercury residue has been made. Difference
between collecting areas is generally one of the more apparent relation-
ships. This variation between areas is one of the reasons why values from
different areas cannot generally be pooled for analysis. As stated above
interpretative use of results is most easily justified where the sampling
and analysis have been well planned and executed.

* ¥* ¥* * *

T. I. BALKAS

Department of Marine Sciences
Middle East Technical University
ANKARA

Turkey

Anslytical results for 6 specimens of Mytilus sp. collected at
Gemlik on the Sea of Marmara in August 1976 and composite samples of
red mullet, shrimp and crab collected in the vicinity of Mersin were
reported. All levels were relatively low with cadmium and copper
showing an apparent direct relationship between concentration and
specimen size.

1. ARTUZ

Hydrobiolegical Research Institute
University of Istanbul

ISTANBUL

Turkey

The agreement was recently signed. Collection of samples has started.
Analyses will start when equipment has been installed. -

* * * * *
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H. UYSAL

"Institute of Hydrobiology °
Ege University '
IZMIR

Turkey

The agreement was recently signed. Préliminary collection of Mytilus '
galloprovincialis, Mullus barbatus, Mugil cephalus and Carcinus _ v
mediterraneus at the sampling sites has been.carried out. Analyses

will start when the equipment has been installed.

* * * L

A. M. ATAHAN

" General Directorate of Aquatic Resources
Ministry of Food, Agriculture and Livestock
ANKARA

Turkey

" Collection of samples has started. The analytical work will be
carried out at the Marine Science Department METU (Ankara), Mersin.

% * * * *

S. GOMISCEK .

Marine Biology Station
University of Ljubljana ) e
PORTOROZ e e e
Yugoslavia - [« v cE oo s TR T T R L
Analyses of marine organisms had not begun (all equipment had not’

been installed), although preparations (including installation, -
purchase of chemicals, glassware, standards and literature review) -
have been performed. Local analysts have been' trained and preparations
have been made to receive trainees from laboratories of-.other ) :
participating countries. a B

“ Analysis was scheduled to bégin.in May 1977, the sampling programme

has been under way‘sihqe;ﬁeptember 1976 with additional samples in ., .. -
November 1976 end February 1977 in both. clean and polluted areas in

. the Gulf of Trieste. Samples were quick-frozen and are stored at -20°C.
Mullus barbatus or M. surmuletus were difficult to collect in many ~
sampling localities and it was suggested that M. barbatus be replaced with
the common and readily obtained Pagellus erythrinus. It was also '
suggested that Sardina pilchardus, an important and common pelagic .
Mediterranean fish, be, together with the tuna, an obligatory monitoring
species. ' o

Multielement analysis (Hg, Se, As, Cu, Zn, Pb, Mn, Fe, Cd, Cr, Sb) has
been performed on water, sediment, plankton and other selected organisms,
using AAS, polarography and NAA in an attempt to understand the distrib-
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ution of these compounds in the Gulf of Trieste. Mercury residues in
mussel are most representative with normal concentrations 0.0l - 0.04
mg/kg (wet weight), however, those in areas under the influence of the
Soca (Isonzo) and Tagliamento Rivers have higher concentrations.

Similar trends were seen in sediments and preliminary analyses of fishes.

* * * * *

V. VALKOVIC and A. LJUBICIC
Laboratory for Trace Element Analysis
Depariment of Physics and Mathematics
University of Rijeka

RIJEKA

Yugoslavia

Samples of Mytilus galloprovincialis from 4 sites were collected and
analysed for fe, Cu, Zn, As, Br, Sr and Pb in 1976.

* * * * *

M. BRANICA

Centre for Marine Research
"Rud jer Boskovic" Institute
ROVIN]

Yugoslavie

Samples of Mytilus galloprovincialis taken in March 1977 from
6 different regions. in the North Adriatic together with sea water,
were analysed for Cd, Pb, Cu and In.

* * * * *
M. BULJAN
Institute for Oceanography and Fisheries
SPLIT .
Yugoslavia

Analysis of heavy metals in sea-water using polarography has started.
Samples of Mytilus galloprovincialis and Mullus barbatus were collected
in March 1977 and stored deep-frozen.

* * * * *
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MED III : Baseline Studies and Monitoring of DDT, PCBs and
Other Chlorinated Hydrocarbons in Marine Organisms:
(FAD(GFCM)/UNEP)

M.. M. ABBAS ALY

Institute of Oceanography and Fisheries
Mediterranean Branch: ... . o
ALEXANDRIA '

Egypt

The agreement has been~signedtand the principal investigator has
been scheduled for training in another participating research. -
centre. Equipment will be delivered following the completion of
the training. Some difficulties may be encountered in obtaining
the required species and Sardinella spp and other species of -~ . © -
Mytilus have been suggested as substitutes. : : -

* . ® . x * *

C. *ALZIEU = : _
Institut scientifique et technique-des péches maritimes (I.S.T.P.M,)
-Centre de Stte -

SETE

France

v

Chlorinated hydrocarbon analyses were performed on portions of the
Mytilus galloprovincialis and. Mullus barbatus samples utilized for
mercury analyses. Relatively high PCB levels were analysed.

Chlorinated hydrocarbon levels in.leucate Lagoon were notably - --
lower than at other sampling stations. - R

R T

S * * *

A. G. PANETSOS . : ) a
Department of Food ‘Hygiene ; C < AR
University of Thessaloniki .. . = S A
THESSALONIKI:... . .x oncl on .0 oot 0 w e e s
Greece o . :

DDT, aldrin and’ PCBs were determined in -ﬁy'tilus galloprovincialis,
Mullus barbatus and Thunnus thynnus during autumn 1975 and winter -
1976. Some preliminary results were reported. - .. . ot

* .® * * *
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R. RAVID

Israel Oceanographic and Limnological Research Ltd.
HAIFA

Israel

The agreement has been signed and the analytical work will start soon.
Some difficulties have been encountered with analytical techniques.

%* * * * *

V. U. FOSSATO

Institute of Marine Biology - CNR
VENICE

Ttaly

Mytilus sp., Carcinus mediterraneus and Mullus barbatus were monitored
for chlorinated hydrocarbon residues in the Gulf of Venice and near
Ancona in 1976. Results indicate that PCB residues are the most
important at both stations. BHC, aldrin, dieldrin, DDT and its
metabolites were also found in the samples. In this group DDT was

the most abundant residue in the filter-feeding Mytilus and sediment-
feeding Mullus, while its metabolite DDE was more sbundant in Carcipus.
The PCB Arochlor 1260 was not reported in Mytilus samples, although
present in all other samples. Arochlor 1260 and 1254 were present in
aspproximately equal amounts in Mullus, while in Carcinus the ratio was
1:3. In the Mullus sample collected near La Spezia in February 1976
Arochlor 1260 concentration was more than 7 times greater than the 1254
content. Levels in this sample and in the tuna from near Trapani are more
than double those found in Gulf of Venice samples.

* * * * *

H. H. KDUYOUMJIAN

Marine Research Centre of Jounieh

National Council for Scientific Research

BEIRUT .
Lebanon

Monitoring was not initiated during 1976. The agreement has been
sent to the centre for signature. Preliminary surveys reveal that there
might be some difficulties in obtaining certain species.

* * * * *

J. V. BANNISTER

The University of Malta
MSIDA

Malta

Samples collected in September 1976 were analysed while visiting the
Istituto di Biologia del Mare CNR (Venezia). Levels in all samples
were relatively low, especially those from Merluccius.
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H. IDRISSI

Institut des pe&ches maritimes du Maroc
CASABLANCA ‘

Maroc

The agreement has been sigﬁéd with FAO(GFCM) and arrangements for ‘
treining and delivery of equipment are under way. The sampling
programme has recently béen initiated and samples are stored deep-
frozen. - C v | T ‘ -

J. M. FRANCO -

Instituto de Investiga iones Pesqueras
BARCELONA o

Spain

Intensive sambling'of four species (yxgilus.edulis,'Carcinué
mediterraneus, Mullus barbatus and Sardina pilchardus)*in the
Castellon and Barcelona areas was conducted in 1976.

Seasonal evaluation wgsﬁfapilitatéd by five Castellon sampling

periods. In Mullus barbatus:there appears to be a clear seasonal

pattern of chlorinated. hydrocarbors accumulation. - In Castellon

Mullus all chlorinated hydrocarbons reached an annual peak in December/
January which decreased to a low in September before high levels again
appeared in December fish. In the Castellon region the high levels

in December/January can be related to the higher fat content of Mullus
during that period. Barcelona Mullus have much higher residues, with .
the .highest values at Montgat. 'DDE values for Sardina in the Castellon
area followed the same seasonal pattern shown by Mullus, however this
was not seen for the other chlorinated hydrocarbon-residues because

of their elevated levels in_the June sample. Here again-fat-analyses .
do nothing to 'clarify the data interpretation. 'Sardina,’as with Mullus,
had higher conéenﬁratidnsfbf*chldrinatéd hydrocarbon in the Barcelona- .
area, especi&lly PCBs ‘at Montgat. o R

Mytilus and Carcinus results are more complex. Although DDT and its
metabolites arepresent in lower levels than the fishes, PCB levels are
uniformly high for -all areas in Carcinus. In Mytilus while DDT values . .
decreased to their lowest values in June, the PCB values increased at
Castellon over this period. Seasonal differences in the accumulation and
metabolism of these compounds may become clear after further sampling

and analyses., . : Lo o :

P T R T T e
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T. SOYLEMEZ

Marine Science Department

Middle East Technical University
ANKARA

Turkey

The results for December 1976 samples of shrimp, crab legs and
red mullet collected in the vicinity of Mersin were reported.
Concentrations of chlorinated hydrocarbons, particularly
Arochlor 1260 and the variation between shrimp samples were
notable.

I. ARTUZ

Hydrobiological Research Institute
University of Istanbul

ISTANBUL :

Turkey

The agreement has recently been signed. Collection of samples
has started. Analyses will be completed after equipment has been
installed and training of principal investigator is completed.

* . ® * . ® 0¥

S. TUNALI

General Directorate of Aquatic Products
Ministry of Food Agriculture and Livestock
ANKARA

Turkey

Collection of samples has started. The analytical work will
be carried out at the Marine Science Department METU (Ankara),
Mersin.

V. SIPOS

The Biological Institute
DUBROWNIK
Yugoslavia

Results of monitoring activities at three stations were reported.
PCB levels in net zooplankton and Mullus surmuletus were the most
notable results. Other chlorinated hydrocarbon values were
relatively low.

* * * * *
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J. CENCELJ

" Marine Biological Station: -
University, of Ljubljana
PORTOROZ

Yugoslavia

Results obtained from 1974-76 were reported. Concentrations
of DDT and lindane in sediments éna”zooplankton from the open waters
of the Adriatic as well as in fish and molluscs from the north
Adriatic were presented. A limited number of PCB analyses had also
been performed.  No PCBs and only trace amounts of DDT were found

in sediments of the open Adriatic. Close to sewage discharges -
relatively high levels of DDT were found. The GC provided has

been installed and is operational. Preliminary.analysis with this
instriument of ODT, dieldrin and PCBs in Mytilus galloprovincialis -
has been ‘performed. B ' ' ‘

]

* A * *
T. VUCETIC o 3 . -
Institute; of Oceanography and Fisheries ‘ :
SPLIT o ‘
Yugoslavia

Sampling started in March 1977 at three sampling stations. Mullus -
barbatus, Mytilus galloprovincialis, Portunus depurator, Pachygrapsus_
marmoratus, Xanto hydrophilus, zooplankton and sediments were sampled.

Some analyses were performed at the "Rudjer Boskovic" InstiEﬁEe,;‘,_

. : A - - . v . - . . , LI

N. SMODLAKA - .
Centre for MarineResearch T . .
"Rudjer Boskovic" Institute .. . . . B LT
ROVIN] e

Yugoslavia 710 et 0 L g,

’ e el e

Samples have beeri collected and the GC is'operational.~ The analyseséi“
will soon be perfaormed. o - - RO

* * * i *
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MED IV : Research on the Effects of Pollutants on Marine
Organisms and their Populations:  (FAC{GFCM)/UNEP)

H. H. SALEH

Institute of Oceanography and Fisheries
Mediterranean Branch

ALEXANDRIA

Egypt

The agreement has been signed and steps have been taken to provide
for treining and equipment. :

The development and maturation of gonads in Mullus barbatus, Sparus
guratus, Solea spp. and Mugil spp. will be investigated from
collections at sampling areas utilized in the pilot projects for
monitoring of pollutanits and ecosystem studies.

* * * * *
G. BELLAN
Station marine d'Endoume et centre d'océanographie
MARSEILLE
France

(1) Toxicity

In the Endoume laboraiory the emphasis has been on a definition of
methodology. Assays examining differential effects on development in
echinoids began in early 1976; resulis will soon be available. The

in vitro methodology for the study of the interaction of psnllutants

(especially heavy metals and detergents) with ambient parameters {i.e.
salinity) using urchin (Parancentrotus lividus) larvae is under way;

the flow-through system for this programme has only recently become
operational. These studies are being completed in close collabsration
with oiher investigations studying recolonization of portable substrates
in natural habitat. Static bioassays are being performed to determine
the sensitivity of Scolelepis fuliginosa and Capitella capitata to
salinity and detergents as well as investigation of their potential
synergistic action. These results are being evaluated using the
statistical methods of Bliss and Life-Markins. Preliminary tests have
shown a well defined tolerance limit with little variability in the level
initiating mortality.

Several species of polychaetes, molluscs and amphipoads will be exposed
to various pollutants in the flow-through system, which is capable of -
veried and conirolled saliniily of the sea water, providing a changing
environment similar {o estuarine conditions. This system will improve
the abllity to evaluste ioxicity results based on in viiro and in situ
tests. The goal is to improve the relationship between laboratory
data and field observations.
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(ii) Development, Reproduction and Population Genetics

The study of the developmental process may reveal sublethal effects of
pollution that could seriously reduce community productivity and/or
eliminate populations. The time sequence for development of eggs,

- fertilization, cleavage, gastrulation and larval stages has been
determined for Paracentrotus lividus. Percent success and frequency
of anomalies at each stage have also been determined. Statistical
analysis has proven difficult with the method of Prentici (1976)
currently being attempted. The results of this effort should be
available in spring 1977. SRET R

(iii) Morphology and histopathology

Sublethal levels of pollutants are also being investigated for pbféntial
morphogenic, histopathological and teratogenic effects: o

o * o PR
R. FYTIZAS. ;
"Benaki": Institute of Phytopathology
.ATHENS ~
Greece -

.

cephalus), a gasterpod (Murex brandaris) and’ a decapod (genus_Pagurus)
has been investigated. The study has two aspects. In the first part
survival times were determined at levels of. 10, 5, 2.5 and 1 mg/1 and -
pathological changes described. The sécond part determined the
accumulation capacity of organisms and the herbicide distnibutioniin .
different tissues~ang orgapS?éf M. cephalus. It has been shown.that
‘marine organisms are moré’sensitive to Paraquat than fresh water fish.
At a concentration of 10 mg/1, M. cephalus survival. did not exceed one
hour; at 1 mg/1, maximum survival was 17 days. Décapods were more
sensitive to Paraquat than gastropods. Although less vulnerable than ‘
M. cephalus to acute'poisoning,,Pagurus was more sensitive to repeated
exposure. Exposure concentrations were too .high ;q{g;gy;de'}nfor@?tion

The toxicity of Paraquat to three ﬁariné'ofgaﬁismé;“é fish (Mugii‘

on potential long term (chronic) effects. *' R

Histopathological analysis revedled the existence of serious lesions in
various organs of M. cephalus. In ;he‘bianchiae;’bgsideé changes =

frequently noticed with other toxic agents, a typical iesion has been

- observed, i.e. sclerosis of external extremeties of branchial cilia.’
This lesion is similar to that provoked by theé same herbicide in the

lungs of mammals. . When ‘survival time was long enough, large round wounds

were observed on the abdominal skin of fish. == - o e

P B RS R
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As regards accumulation and distribution of Paraquat, much larger amounts
were found in Pagurus; this appears to be related to the high sensitivity
of this small crustacean to repeated exposure.

In M. cephalus, the largest smounts of Paraquat were found in the
digestive tract and skin; the lowest values in muscles.

* * * * *

M. MORAITOU-APOSTOLOPOULDU
Zoological Laboratory and Museum
University of Athens

ATHENS

Greece

Amongst the proposed pollutants, Cuz* in the form of CuSOA . SHZO was
initially investigated. The effects of various concentrations of Cu®
on planktenic copepods Acartias clausi and Oncaea mediterranea have been
studied. These organisms were first exposed to low concentrations of
cu* (0.00025 ppm to 0.009 mg/l1) in order to detect the possible effects
of such sublethal doses.

Except for the lowest dose (0.00025 mg/l1) a decrease in the survival
time has been observed under laboratory conditions with a decline of
motility and a lowering of the production rate of genital products.

Copepods are cUrrgntiy being tested with higher doses (0.027 ppm to
0.054 mg/1) of Cu“Y.

* * * * *
T. SHIMONI ‘
Israel Oceanographic and Limnological Research Ltd.
HAIFA
Israel

Heterozygosity and genetic variation may increase fitness and provide
genetic flexibility to deal with environmental uncertainty. A
reduction in heterozygosity, which might result from a less diverse
environment (as with increased pollution), may result in a population
more susceptible to reduction or elimination by subsequent environmental
alteration. Population genetics studies of Balanus amphitrite at three
stations in the Bay of Haifa have demonstrated reduced heterozygosity
accompanying survival in a more polluted environment. Evidence does
not allow a conclusien on the effect of a specific pollutant on these
organisms, but rather the effect of a composite of water quality
parameters on gene frequencies in their populations.

* ¥* * * *
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L. J. SALIBA
University of Malta
MSIDA :
" Malta

(1)  Toxicity . -

Acute toxicity of mercury, cadmium:and copper to Arbacia lixula,
Parscentrotus lividus and Palaemon elegans (newly hatched larvae, product
of laboratory breeding) was determined. Tééntyaféﬁr hour_and forty-eight
hour LC50 values for- mercury .on Phaeodactylon tricornutum"héé;glso_been
determined. "Whenever possible" specimens were collected 24-48"hours
prior to the experiments. Static assays were performed in 1.0 - 1.5

1 beakers. Food was withheld during the test period and 3-4 replicae

weTe run on each assay. The mortality data were plotied on log
probability paper and analysed by students' T-test or ANOVA. " Twenty-four,
48 and 72 h LCS0s for mercury (mercuric -sulphate) were respectively 1.5,
0.5 and 0.35 mg/1 for Arbucia lixula. Preliminary data for Paracentrotus -
lividus seem similar. The 24 h LCS0s for copper. (cupric sodium.citrate)
were 86 mg/1 (23°C) for Palgemon elegyans larvae. The.48 h LC50 was 25 mg/1 .
at 20 and 23°C. Biosssays are continuing. e -

2y

(ii) Physiological and Behavioural Effects -

Field collected Arbacia lixula and Monodontas articulata were exposed to
sublethal levels of mercury (mercuric sulfate) in an attempt to define

some physiological indications of reduced fitness. Tests were conducted

at 0.1 - 0.5 mg/1 Hg"" for Arbacia (72 h LC50-0.35 mg/1). These - -
concentrations produced cytolysis and conceniration-dependent release -of.
pigment. . Monitoring of this=bigment-(echinochrome, spinochrome; or melanin?)
in the media may‘piovide~an_eValuation‘of,sublethaljexposuret,lgn;fadhesion
distress syndrome" was observed during other tests at a lower.concentration
(0.002 mg/1). These experiments are continuing withfénimals exposed to
0.002 to 0.05 mg/1 Hg++ and tested with-varied "pulls" ‘to measure the effect
on adhesion of the tube-feet to the’substrate. :

Activity of Monodonta ‘exposed to 0.2 -.1.0 mg/1 Hg++ in 250'm1’beakers‘and
monitored for 24 h periods was measured -using a specially developed
"aktograph". Effect on activity wds concentration dependent and- expressed
by an increase in emersion time and reduced waterline activity. ~Exposure

to 0.2 mg/1 reduced oxygen consumption' to’nearly 1/3 of -the control value - -
with further decrease with increase in exposure concentration. - These - - . ~
.experiments are also continuing. ... - R SRR LR ST S e Tl

(iii) Development; Reproduction and Population Genetics
Mercury'Studies'on;thE'réproducﬁibn'ané‘hévéiopdént of the algae . -
Phaeodactylon ‘tricornutum have recently begun. This algae is being

. successfully cultured and seawater controls have been evaluated with regard
to totsl number of cells (Couiter counter), total ‘volume, as well as
chlorophyll and protein content.’ i s} 23« "t. €7 o0 Losoee e
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Work has been completed on effects of some heavy metal salts (Cu, Pb, Zr)
on egg hatching, growth rate and acclimation in Artemia salina. Similar
studies are under way using mercury and cadmium salts.

Preliminary results indicate that both a}e more toxic than copper and
that lower levels must be tested. Inhlbltlng of hatchlng and inability to

_ acclimate were noted at 0.001 mg/1 Hg't and Cd™

* * * * *

R. ESTABLIER
Instituto de Investigaciones Pesqueras

BARCELONA | ' C
Spain
(i) Toxicity .

Acute toxicity (24 h LCS0) of Penaeus kerathurus larvae to mercury, cadmium
and copper was determined. Values were characterized by great- variation
which pointed to the need for increased precision and extension of these
studies. The larvae originated from 7 different hatches and although
variation was great between larval stages, it also existed between
identical stages of different hatches, For mercury (methyl mercuric
chloride and mercuric chloride), the LC50s ranged from 3.5 to 12.4 for

the former and 4.5 to 12.7 ug/1 for the latter. The values for cadmium
(cadmium chloride) were 0.72 to 1.33 mg/l, while the copper (cupric sulphate)
values were 63 to 132 ug/l. The 24 and 48 h LC50 for Penaeus kerathurus
and Palasemonetes varians larvae, juvenile and adults, as well as adult
Sparusauratus will be determined for mercury, cadmium and copper.

C

(ii) Pollutant Dynamics

Heavy metal accumulation and both short and long-term effects in the
fishes Sparus auratus, Mugil auratus and Halobatrachus didactylus

were studied. Exposure to mercury, cadmium and copper did not exceed
0.1, 1.0 and 3.0 ug/l respectively. Water levels of these contaminants
were monitored by AAS analysis. The fish were acclimated to the 36%
filtered seawater for ten days before exposure. Two-thirds of the water
was exchanged every 48 hours; on long-term studies fish were fed two
hours before this water change. Fish used for short-term studies were
not fed.

Cadmium concentration in Halobatrachus didactylus exposed for 96 hours
to 50 mg/1 was greatest in the intestine (39 ug/kg), kidney (13) and
liver (5); lower levels were found in the blood (1.2) and muscle (0.2).

Mercury concentrations in Halobatrachus didactylus exposed for 49 days
to 0.1 mg/1 were 50.3 ug/kg in liver and 9. 6 in muscle; 25 and 10 times ‘
respectively the control values.
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Mugil suratus were sampled after 10, 24, 35, 46 and 57 days exposure to

0.1 mg/1 mercury. The tissue from 3 fish -was pooled for each analysis.
Mercury levels in the gill did not increase after the first week's exposure
(9 mg/kg, 100 x control values). DOther tissues continued to increase in
concentration over the 57 day exposure, Muscle levels increased by a

factor of 20, to 2.2 mg/kg; by contrast, gut levels increased 70 times, to

20 mg/kg, while liver levels increased by a factor of 500, to over 100 mg/kg.

Sparus auratus exposed. to 0.2 mg/kg copper (cupric sulphate) for 77 days
had little increase in-gill or mustle .copper, but intestine values doubled.
(2.4 mg/kg), as did milt (8.9). Liver values-were greater than five times
the control value at 20.1 mg/kg. ' I '

(iii) Morphology and Histopathology

Histological studies of tissues from fishes - Sparus auraius, Mugil -
auratus and Halobatrachus didactylus - exposed to’ mercury, -cadmium and
copper were made for possible pathological effects. of media contaminated

with sublethal levels. Tissues being evaluated were blood, liver, kidney
and intestine. B ‘

Halobatrachus didactylus exposed to 0.1 mg/1 mercury for 49 days (n = 6)
were characterized by intestine with hyperchromatism of nuclei and.
apical cytoplasm and increased thickness of the villi. Mugil auratus’
exposed for 57 days to 0.1 mg/1 Hg'' (MgC1,) had livers with vacuolization
and modification of parchymal cords éndxin%estines with thickened ~= .
epithelium, disorientation of nuclei, vacuolization and “increase in cells
in the villi. - 7 5 e TR R

Halobatrachus were exposed to 50 mg/i‘cadmium for 96 hours in April, g
June and September. Although sémple’ sizé“was only 3, the following effects
were observed: (1) erythrocytes ‘with varied shape, vacuolization, == =
pycnosis and ‘haemoglobin content;  (2)¥intestinal epithelium with. altered
nuclear orientation, vacuolization, hypochromatism and necrosis; (3) .-
liver with increased reticular trabeculi and nuclei, and (4) kidney

tubules with nuclear disorientation, ‘hypochromatism, reduced lumen or

dilated and full of amorphic mass (with eosinophils andrsighs-pf degeheration)

Sparus: auratus exposed to 0.2 mg/1 cu™* for 77 days prbﬂ&béarﬁigdigéniiétion
of the epithelium and basal membrane of the intestine, as well as increased
epithelium thickness. - - '

Photomicroscopy waé’ﬁiiliied'ﬁiih selected fiésdé,égqtions_fcifgcb:d the

effects discussed above. -

Snow o e o e 30 Lo
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H. UYSAL

Institute of Hydrobiology
Ege University

IZMIR

Turkey

The agreement was signed recently and the experimental work has started.
Bioassays for mercury, cadmium, copper and zinc will be done with Mytilus
galloprovincialis, Paracentrotus lividus, Carcinus mediterraneus and

Mugil cephalus. Analytical studies accompanying these experiments will
start as soon as the AAS to be provided is operational. ‘

* ¥* * * *

I. ARTUZ

Hydrobiological Research Institute
University of Istanbul

ISTANBUL

Turkey

The agreement has recently been signed and the Institute has started to
investigate different marine organisms for toxicity testing. Water
samples have been collected from different sources (i.e. papermill and
pesticides industry waste water) and short-term static tests have been
performed with Trachurus mediterraneus, Carcinus mediterraneus and
Mytilus galloprovincialis. Other tests could not be performed until
equipment was received. A difficulty with these experiments was the
reaction of the organisms to the different pH levels and salinities in
the waste water.

Samples used in the toxicity tests for heavy metals and pesticides have
been stored deep-frozen until the AAS and GC equipment is operational.

* * * * *

B. KURELEC

Centre for Marine Research
"Rud jer Boskovie" Institute
ROVIND

Yugoslavia

The philosophy of this laboratory in the study of biological effects
of pollutants commences from the rationale that any change in the
environment results in a number of measurable alterations of a
physiological and biochemical steady state, i.e. that an environmental
stressor causes a number of symptoms which corstitute the stress
syndrome. A measursble change in the PS (programmed biosynthesis of
DNA, RNA, proteins) may indicste such a syndrome of stress; therefore,
the processes of the PS may offer & biochemical index of stress.
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Fishes metabolize the aryl hydrocarbon benzo(a)pyrene by a microsomal
mixed-function oxidase. This aryl hydrocarbon hydroxylase has been -
induced in the liver and gills of Salmo trutta and Mallotus villosus
by exposure to petroleum (Payne and Penrose, 1975): Measurements of
the activity of this enzyme appears to be a good monitor for marine
petroleum pollution, as a sublethal effect:that can be quantified.
Induction of benzo(a)pyrene hydroxylase (BPH) may be related to (1)
potential carcinogenic threat "to fish of petroleum pollution, (2) the
"taint" problem as a means-of quantifying exposure to petroleum products,
(3) chronic effects on growth, reproduction, behaviour,: and their
ecological implications. - S

In an effort to substantiate the utility of this assay‘For,sublethal
effects of petroleum pollution, studies were .initiated at "Rudjer ..
Boskovic" Institute. Blennius pavo, a stationary tide-pool fish common
in the Mediterranean, Sardina pilchardus, a pelagic. fish, and Microcosmos

sulcatus, a benthic protochordate, have been monitored in- these investig-
ations. ' ~ SRR '

Laboratory inductionof*BPH in Blennius pavo, collected~from unpolluted
areas, resulted im-maximum elevation of enzyme activity after 14 days.

These induced levels were still present 30 days after termination of exposure
to petroleum products. Three days exposure produced increase in BPH
activity. - Induction appears to be an all-or-none response; a dose response
was not demonstrated. BPH activity was not detected in" exposed Microcosmos.

Field monitoring of BPH_aétivity in Blennius from'thé-Rovinj area was
correlated with known pollution levels. In these field tests it was felt
that enzyme. sctivity might be & reflection of. pollution- level (concentration
dependent). Aromatic pesticides.gnd:PCBs;may_also induce. elevation of -BPH
activity. In addition, changes, in nutrition and hormonal balance have -
been shown Lo alter levels of activity of microsomal mixed-fuhction oxidases,
such as BPH. On the basis of this.knowledge the .effect of an 0il pollution-
incident in the Northern Adriatic was investigated by monitoring BPH-activity
in the liver of Blenniidae. }New'Year11977van 0il spill caused an increase

in the BPH activity which reached-a peak on the 23rd day (representing-a 20-fold
- increase of the background level), followed by a decrease in activity until

a new background level (4 to 5 times the original background) was reached on
the 45th day.  This new background level has been constant with subsequent
sampling (throughout April - 4 months after the accident). This is the

first case history of an o0il spill followed up by this biochemical monitoring
technique - induction of:BPH activity. ... ° '

The investigation of Y-glutamyl cycle enzymes in natural phytoplankton’
populations and their role in amino-acid transport was also completed -
in the frame of this pilot project. - This enzyme system is thought to . . .
have an important role in utilization of dissolved free amino-acids
(DFAA). QFAA‘inVNorihern Adriatic waters are also being monitored

e Te
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by this leboratory. The correlation of pollution with changes in the
Y-glutamyl cycle enzymes of DFAA.in sea waters could provide early notice
of decreases in primary production cycles of the sea. This enzyme system
has been demonstrated in natural populations of nereids and the sponge,
Geodia cydonium. DFAA represent an especially nutritious source for
protein synthesis end constitutes about 5 per cent of the sea's

dissolved organic matter (DOM). To place this in perspective, it should
be noted that the sea's total organized matter is estimated to be 0.33%
of the mass represented by DOM. Experimental work based on these
observations is underway. )

The study of detergent effect on programmed biosynthesis in the
regenerating sponge (Geodia cydonium) produced an in vitro effect at

the lowest treatment level for which effects have been demonstrated.

The lowest treatment level, previously demonstrated to produce an

in vitro biological effect, was 10 mg/1 on enzyme systems (alkaline
phosphatase being the most sensitive), 1 mg/l1 on isolated cells or
organs, and 0.1 mg/l on physicochemical systems. This study, utilizing
the uptake of labelled radio precursors by the sponge, demonstrated a
decreased uptake in the acid-soluble fraction at 0.1 mg/1, while
incorporation into the acid-insoluble fraction was altered at 0.01 mg/1.
Alteration in nucleic acid (DNA and RNA), as well as protein content, was
observed in the detergent-exposed sponge cultures. Sodium dodecylsulphate
(SDS), an anionic detergent, and a 1:1 mixture 3f two commepcial laundry
detergents were used at concentrations from 1077 g/ml to 107~ g/ml. The
detergents were taken up but not metabolized by the sponge. Commercial
detergents were only 10 percent as active as SDS, but demonstrated
similar effects.

The effect of lead on the 5 aminolevulinate dehydrogenase activity in
Mugil capiio was studied on 6 specimens exposed to a concentration of

500 ug/l. Results demonstrate a 37% decrease in the ALA-D activity after
one week of exposure, 65% decrease after two weeks and stabilisation of
the activity dur%ng the third and fourth week. Preincubation of blood
samples with 107° M zinc acetate resulted in expected restoring effect on
the ALA-D activity.

E 3 ' * * * *
R. MUZINIC
Institute for Oceanography and Fisheries
SPLIT
Yugoslavia

Some preliminary observations have been made on the influence of
captivity in the sea bream (Sparus auratus) and its behaviour under
aquarium conditions. Anaesthesis experiments with benzocaine and
guinaldine were started to determine the concentrations appropriate
for handling the fish. Some observations on the mortality of juvenile
grey mullets (Hugil spp.) in aquaria have also been carried out.
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Studies on the sublethal effects of lead on the activity of the
5-aminolevulinate dehydrogenase in adult Scyliorhinus canicula weje
started. For the in vitro experiments blood of several fish was pooled.
A relationship between the enzyme activity and the concentration of the
lead acetate was found. In the in vivo experiments - the lead acetate was
given by intraperitoneal injections. Each concentration was tested in
individual fish. The data show some relation between the lead acetate
concentration and.the enzyme activity. : -

Development of continuous-flow equipment for long-term toxicity tests
with heavy metals has been undertaken. :

* = <¥1.ﬁw&* ?ﬂ * -
F. KRSINIC . T e
The Biological Institute ' '
DUBROVNIK

Yugoslavia .

Research'ié_under way on the distribution and bioaccumulation of DDT

and the PCB Arochlor 1254 on laboratory cultures of zooplankton.
Introduction of these pollutants is through.cultured marine phytoplankton.
-1t is hoped that this work will increase fhe“understahding'of some of .

the problems associated with the investigation of accumulation, metabolism
and effects of chlorinated hydrocarbons on marine diatoms. :These problems
include the very low solubility of these compounds in water and their -
high adsptptiqn affinity.with solid phases. St e e

R
L e, s

The results of the investigation.of the distribution'of “DDT and Arochlor
1254 in the experimental system following exposure of phytoplankton have
been reported. The distribution of theée'lbﬁ‘solubility compounds seems -
to be complex and unpredictable in ‘this-system. - This may indicate the
importance of carefully controlling the ‘conditions of -introduction of the
contaminants into the system.: Problems with low yields -include volatilaty
and adsorption. . . . L s b G e )

* * % o= % : - T
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MED V : Research on the Effects of Pollutanis on Marine

Communities and Ecosystems: (FAO(GFCM)/UNEP)

R. SEMROUD

Centre de recherches océanographiques et des péches
ALGER .

Algérie

The effects of the untreated sewage (domestic and industrial) of a

city of two million inhabitants on the structure and dynamics of
biological communities of the Bay of Algiers are being studied. The
relatively unpolluted Bay of Bou Ismail, which is more open and only
polluted by a few tourist complexes and agriculture, provides

reference values. Emphasis is on the macrobenthos of soft substrate.
Species composition, diversity, density, biomass, production potential
and dynamics of populations and communities are being determined.
Environmental parameters surveyed in conjunction with benthos analysis
include sediment granulometry, salinity, temperature, dissolved oxygen
and organic content of sedimenis. Pollutants are being monitored in an
attempt to correlate their levels with community changes (responses).
Benthos surveys and mapping began in April 1976 using a small dredge;
with the acquisition of an orangepeel bucket sampler, quantitative
sampling, essential to begin population dynamics studies, began in
January 1977. Since that time, 4 samples have been collected from each
of the 7 stations monthly. JThe bucket sampler has not been effective
for sandy substrate and at these stations comparative studies on the
relative effectiveness of an aspirator are now under way.

The water of the Bay is often turbid and its odour can be detected up
to 2 km from the coast, especially in the SE portion of the Bay.
Audouinis tentaculata and the molluscs Cardium and Venus serve as good
indicators of pollution level. Comparative growth studies are being
performed with populations of these molluscs from various project
stations.

Statistical treatment of the data includes calculation of sabundance,
dominance, density and biomass, as well as some indices and coefficients
of diversity and affinity. Descriptions of growth, mortality and
production utilize the equation of Van Bertalanffy, Ford-Walford method
and the diagram of Allen. Samples relevant to population dynamics have
not been completely processed.

Cartography of the Bay of Algiers, based on 80 stations between 5 and

- 100 m, provides the firsi opportunity for the evaluation of pollution

effects. In mid-bay, at depths from 0-20 m, the substrate is fine sand
the dominant species are Owenia fusiformis, Cardium tuberculatum, Spisuls
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subtruncata and Mactra mactra. At the same depth, closer to the city,
a muddy-sand substrate contains Owenia fusiformis, Audouinia tentaculsty,
Diopatra neapolitana and Aonides oxycephala. In the SE portion of the

Bay (across the city) in the sandy mud between the rocks on the botiom
at 10-15 m Owenia fusiformis, Amphiura chiajei, Nephthys hystricis and
Sternaspis scutata predominate. More mud is found as the distant Cape-
Matifou, on the far side of the Bay, is approached.  Detritus is common
in the depths around the Cape. Northwest of the Port, at depths of

0-20 m, the substrate is coarse sand. From 20-50 m, it is progressively
more muddy. At some stations at’ 50 m, where the mud is reduced,

Audouinia tentaculata becomes more abundant.. Most of the deeper areas .
are pure mud and charac erized by rather .homogeneous communities of .

ternaspis scutata, Alpheus qlaber. Gonoglax rhomboides and,ﬂaphhhxs
hystricis. N .

The influence of pollutlon in the llttoral zone,’ where hydrodynamlcs Co
reduce the pollutants, was not clearly apparent. ~ Influence at’ depth

and in protected coastal areas was more clear; sediméntation could be
‘correlated with Audouinia tentaculata abundance. In the deeper areas

of the Bay communities were represented by a.refativedy small number of
species (Sternaspis scutata being domlnant"ln the mud) .

* * * * *
A. DEMETROPOULOS
Fisheries Department
Mlnlstry of Agrlculture and thural Resoarces 7 c o ] :
NICOSIA o o R
Cyprus L o oo

An effort is belng made to deflne the effects of pollutlon on the ,
ecology of LimassolBay,’ espec1ally the benthlc communities. leassol
Bay contalns two commercial ports, a town of 65,000 and light . .
industry - a slaughterhouse and 7 beverage factories (soft drink, wlne,
spirit and brewery). All wastes are «discharged untreated into.ithe:: - .
bay. Unpolluted Eplskopl Bay w111 be SLUdled for reference values.

Seasonal samples for oceanographxc, pollutant, effluent flshes and
sediment and benthos will be: collected.e Uceanographlc values’ belng
collected are temperature, dlssolved oxygen, sallnlty, transparency,
suspended solids, BOD, nltrltes, nltrates, phosphates, and sediment
organic content and granulometry.i “The “data for February/March has been
procesged, but not analysed. Effluent monitoring has also been carried’
oul and values vary greatly w1th time. .Measurements include BOD, pH,

’ conductivity, sqspended SOlldS, Cd,:; Cu, Pb Zn, Hg, Fe, cyanides and .

chlorides. Resalts of the’ November/December 1976 benthlc samples are i;r
not available in processed form.f Problems have been encountered with e
diversity and low density of. benthos . Blomass calculatlons are being.made.

* * * »* *
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M. L. EL-HEHYAWI

Institute of Oceanography and fisheries
Mediterranean Branch

ALEXANDRIA

Egypt

The agreement has been signed. The collection of samples covers
five stations norih of Alexandria and in Abu-Gir bay. The

selected localities represent different pollution conditions.

The analyses of salinity, nutrients, COD, BOD and other parameiers
was performed. The determindtion of abundance of 10 zooplankion
components includinrg Euterpina, copepods, gastropods, echinoderm 7
larvae and eggs and larvae of fish in the surface water layer show
that some species were abundant in localities significant distances
from sources of pollution. Waters adjacent to these sources had low
numbers or absence of certain species. In early spring 1977 the
sbundance of copepods in the localities influenced by petroleum
hydrocarbons were one third of that in the localities influenced by
the paper mill, while the fish eggs were about five times higher.
In both cases the abundance was much lower than in the unpslluted
localities.

D. BELLAN-SANTINI

Station marine d'Endoume et Centre d'Océanographie
MARSEILLE

France

Benthic studies

Studies of benthic communities and ecosystems are not only time-
consuming in the collection and processing of samples and data, but
are also dependent on the passage of time for both temporal and
spatial interpretations of the data. Although the studies of this
lsboratory span a 17-yesr period, data from areas under investigation
in pilot project MED V were begun in late 1975 and early 1976, and
interpretable resulis are not anticipated before 1978.

(i) Hard substirate

Hard subsirate analysis is under way in the polluted (domestic, thermal
and industrial) Gulf of Fos with comparison of different types of
contamination at two depths - less than 3 m and 3-10 m. Analysis of

hard substrate benthos from 0-3 m has resulted in a thesis the conclusions
of which follow. ’

This habital type in the Gulf of Fos can be divided into communities
associsted with degrees of pollution and different dominant organisms.
Cystoseira stricia is dominant in relatively pure water; Mytilus

gaelloprovincialis and Corallina mediterranes are common in moderately
polluted areas, and Ulva rigids in heavily polluted waters.
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In the Cystoseira siricty community a graddation exists in species

composition between the Cape Couronne station and Point Daunelle inside

the Gulf. - The absence of pure water species (Hyale schmidti, Stenothoe
spinimana, Caprella liparotensis and Ischironome lacazei) contributes to

a decredse in species diversity at Point Daunelle, where the most pollution-
tolerant Jassa falcata and Dynamene edwardsi are found. There.is also a
decrease in concretion of the substrate. The disappearance of -some. species
(such as Hyale camptonyx and Miniacina miniacea, which contribute to the
character of the substrate) at Capegpouronne.accompanies~increasing pollution
at this station. Hyale schmidti, Caprella liparotensis and Jassa falcaia are
crustaceans that appear to increase with initial stages of pollution. It
would. be of interest to verify this with pilot project MED II and MED 111
results. ) ' ’

The Mytilus galloprovincialis and Corallina mediterranea communities, while
quantitatively similar with regard :to number ofspecies collected, differ

in relative importance of molluscs, polychaetes and crustaceans.-. In the
Corallina mediterranes community crustaceans (Leptochelia dubia).ire

increasing while molluscs. and polychaetes have decreased in comparison

¢o the Mytilus galloprovincialis community. Pollution "appears less

important in that portion of the habitat occupied by the Corallini-mediterranea
community.ﬁ In the moderately polluted environment species equilibﬁium appears

to be easily shifted to better adapted species by the presence of & new source
of pollution.. .This phenomenon is verified by the following example. The
Lorallina mediterranea’community exposed to the thermal effluent of the central
E.D.F. of Martigues Ponteau has experienced a decrease in.number of species
present, while the population of Leptochelia dubia and Platynereis dumerilii
have increased. Under .the influence .of this ‘thermal "effluent the normal -
annual population ‘cycles (chanacter&zgdAby increase -in .June).of Mytilus .
galloprovincialis and Corallina mediterranea are lost. The more heavily
polluted waters, -containing ithe Ulva_rigida community, are characterized by
both' qualitative ‘and quantitative impoverishment-of the photophilic ‘algal
components. Composition‘is-limited: to those most “tolerant ‘of pollution and may
show pronounced seasonal. fluctuations (i.e. Platynereis-dumerilii  increase

in May).’ , o ' R

Cenerally, species distribution in the Gulf of Fos seems correlated wiih -
the degree of pollution, with a marked decrease in the *number .of species -
with the progression from .uncontaminated to polluted waters.=-Crustaceans -
are most numerous in unpolluted waters (71% of the community at Cape Couronne
and 56% at Point.Daunelle).and .are the. first speciesito decrease with:® .
pollution. Mollusis become more common in mbderately polluted areas"(37%
and 54%). As pollution increases molluscs also decrease and the polychaetes
become ‘most numerous (85%). The calculation of Margalef diversity indicés

. demonstrates an inverse relationship between species diversity and pollution.
The Sander's degpee:of'affinity supports the Telationship between:polluted .
stations.which result from increases in the more pollution-tolerant -
Leptochelia dubia, Mytilus galloprovincialis and Platynereis dumerilii.
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The analysis of hard substrate benthos at depths greater than 3 m was
begun in 1977. Early results seem to show the increased importance of algal
populations in polluted areas with decreases in animal populations.

(ii) Semi-hard substrate

Sessile and motile benthos in Posidonia communities of semi-hard
substrate are being compared in unpolluted and polluted areas. These

investigations began in auiumn 19763 however, the first results have not
yet been evaluated.

(iii) Soft substrate
Soft substrates are under study in areas influenced by:

(a) the introduction of fresh water and desalinization (commercial
and natural), together with domestic and industrial pollution
in the Berre lLagoonj;

(b) urban sewage (primarily domestic) - spatial and temporal study
in the anchorage of Marseille and a part of Cortiou Bay (Cassis),
which includes three lines of investigation:

(i) the impact of the waste water of one million people,
(ii) the impact of developed beaches, and
(iii) the influence of sedimentation.

(c) the colonization of mixed substrate deposits resulting from
dredge activities.

Monthly samples from Berre Lagoon where soft substrate benthos is
influenced by the introduction of fresh water are being classified and
an evaluation of the results will not be available before 1978.
Pre-project results in this area have been published by Bellan and Stora
(1976 and 1976a).

Sludge and sediment deposits are filling the southern portion of the

Bay of Marseille. The effects of this deposition on community structure
is under study in two areas of increasing pollution - the Archipelago

of Riou and the Bay of Cassis. Classification and evaluation are well
under way. Classification of samples in areas receiving dredge spoils
is also under way.

{iv) Conclusions
Final conclusions will be based on the entire structure of this project,

as well as drawing on the accumulated background of 17 years of benthic
study in the area. 1t is hoped that this background, together with
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parallel studies in relatively unpolluted environments will allow
differentiation of natural variation with time from the effects of
pollution. . Simultaneous to the field collections, laboratory
toxicological experiments and in situ field observations of experimental
organisms will be carried out in an effort to increase the knowledge
available for the formulation of conclusions on the effects of municipal
and industrial pollution on benthic communities. I

F. BLANC/M. LEVEAU

Station marine d'Endoume et‘Centrehd'océadographie
MARSEILLE , i : _
France S S T e

Neritic zone studies .. ;. -

The neritic zone SE of"Marseilie‘receivés from this urban area unireated
domestic and industrial waste  waters which form an extensive sheet of -
polluted water moving to the east or west (back towards the._Bay 'of -~ -

. Marseille), depending on prevailing current and winds. Both of these

areas are used extensively by’ summer bathers and -their condition is
important to the condition.of local fisheries as welld During the
first phase of the study surface water samples will be 'taken at 40
stations. A large number of measurements will be done:in situ, including
chemical analyses, determiriation and enumeration of ‘plankton composition
and bacterial counts. Cartography of these measurements will,gréphically
present the relationships of pollutants (as well as some of their physical,
chemical and biological effects), and the evolution of the pollutant
dilution in space. In addition, the levels of nutrient salis will be
useful in the evaluation of the trophic resources of :the ‘area. “The -+
structure of planktonic communities, their diversity and relationships’
with pollutants will contribute to an understanding of the local effects
of pollution -and eutrophication. S s IR

The first samples and measurements will be completed-in April/May 1977.

A follow-up study will be.conducted during 10 days in September/October .
1977, the first .5-6 days of which will.‘be devoted to:obtaining a better
understanding of an ecosystem structure.. Tnitial phases of ‘the investigation
will provide data on physical and chemical.parameters (salinity, temperature,
turbidity, seston, dissolved oxygen, nutritive elements —- P-PO,, N-NO_,
N-No,, N-NH. and 5i-5i0,.--),.biological parameters’ (bacterial counts,
phytoplankton-diversity indices, chlorophyll‘a and phaeophytin,”adenylates

-- ATP, .ADP, "AMP. -—;- orgénic: carbon and zooplankton)-and pollutants (aromatic
and total hydrocarbonsy*phenéls,:detergents,;héavy‘metals —- cadmium,

‘zinc, |
copper and lead —=).. .0 . uosegc w0 e o S T A NI
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Statistical methods will be used to define the specific structure (spatial
" and temporal associations and inieractions with pollutants) of the planktonic
community.

C. BOGDANOS/A. ZARKANELLAS

Institute of Oceanography and Fisheries Research
ATHENS

Greece

Sampling of macrozoobenthos at two areas of the north Saronikos Gulf was
completed in March 1977. One area is the site of the sewage outfall of a
large metropolitan area; the other is the probable site of a future
outfall. Parameters measured were diversity, biomass, density, abundance,
as well as grain size, organic carbon content and hydrogen sulfide
concentration of the sedimeni. Temperature, salinity, nutrients, and
dissolved oxygen were also taken into account. -

"Capitella capitata were the most abundant organisms in the area of the
outfall sludge field. Few or no other species were present. The clean
zone was characteristic of an Eastern Mediterranean oligotrophic habitat.
The survey of this clean site provides background data for studies of
succession after the outfall operation begins.

* * * ¥* *

C. E. VAMVAKAS

Zoological Laboratory and Museum
University of Athens

ATHENS

Greece

Six sites have been selected for the study of fouling communities. One
in the Pireus harbour and five in the area near Lavrion harbour, southeast
of the Attica peninsula, in depth from 1 to 10 m. Heated water from an
energy plant, mining dust and phosphorus from a match factory are
influencing the sites near Lavrion harbour.

The biofouling panels are made of polyvinyl chloride or of asbestos

and wood. They will normally be changed by scuba divers every month, and
during summertime every fortnight. There is another series of panels for
longer periods. A parallel study of plankton and soft bottom benthic
communities will be undertaken in the same area (Lavrion).

Environmental parameters messured each month are: temperature, salinity,
dissolved oxygen, transparency, phosphates, nitrites, niirates, ammonia,
silicates, pH, suspended matter.

¥* * * * *
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A. KOCATAS

Institute of Hydrobiology
Ege University

IZMIR

Turkey

The agreement was recently signed. A map of benthic communities in Izmir
Gulf was established in 1972. - There has been continuing industrialization
with resulting environmental "pressure being added to already existing

pollution. Industrial and urban wastes are dlscharged in ehe ‘gulf without
prior treatment.

Main research activities are:':(i)'zphysico chemical factors will be
considered, as well as nutrients; (ii) an annual s»udy programme w1ll
be undertaken in order to 1nvestlgate the” dynamics of benthic Lommunlules
on soft and hard substrates. Qualitative and quantitative sampling was -

" completed in early May 1977. Collected ma;erlal is now belng sor;ed.A

T ¥ ¥* * "% *
A. BENOVIC : ae oo e e
The BlOlOglLdl Instltute
DUBROVNIK ‘ . .
Yugoslavia B ‘ : e L

The agreement has been signed recently and the work has started. Resulis
on zooplankton studies as a basellne ‘for the pllot project are comple;ed.
Between 1973 and 1976 several cru1ses Loverlng the whole AdrlGLIC Sea -
‘were performed. The' last four years a great number of samples of micro-

: zooplankton has been Lollected. The maln groupmstudled is’ the tlntlnnldes
group. R T S S R i

LS
¥

e s s L Cee gt

The biomass of -the zooplankton show Lhe hlghest values in the Northern

" Adriatic and along the Italian coast, whlle a decrease along the Yugoslav
coast from north to south is obvious. The qualitative comp081elon of
zooplankton show that copepods are..the-most’ important group in w1nter

while cladocerans show larger amounts in -summer. Larvae- and other ‘groups '
are ‘of importance only locally. ‘:"351-', 1””.T'b’
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J. STIRN

Marine Biological Station
University of Ljubl jana
PORTOROZ

Yugoslavia

The disruptive effects of municipal sewage on a sea grass (Cymodocea
nodosa and Zosterella nottii) community are being studied in a controlled
environmental experiment. In the Lagoon of Strunjan (Gulf of Trieste)
two experimental lagoons have been constructed {each 7 x 7 m) containing
an undisturbed sea grass community. The city of Piran transports

sewage to a 5m” settling tank in the vicinity; this tank allows primary
treatment of the sewage and a pipeline can deliver controlled amounts

of its effluent to the experimental lagoon. This lagoon receives

400 1 of this primary-treated sewage once a day during the incoming

tide; an amounit based on hydraulic and tracer observations and calculated
to correspond to the load the Gulf of Koper, a shallow bay, would receive
under average conditions, from a city of 50,000 inhabitants. The second
lagoon serves as a conirol and receives no effluent. The experiment will
run through two annual cycles, September 1976 until September 1978.

In both experimental and control lagoons, as well as a reference station

in the open coastal sea, a large number of environmental measurements

will be reqularly performed. On a continuous or daily basis, meteorological,
pluviometric, tidal and salinity values will be recorded. Bi-monthly,
24-hour cycle observations and measurements of the following will occur:
(1) hydraulic measurements of exchange rates; (2) spectral and quantum
recording of solar activity; (3) thermics and evaporation; (4) salinity-
density tidal cycling; (5) pH and Eh of water and sediment; (6)
alkalinity, total CO0,, Ca, Mg; (7) oxygen, BOD, HZS; (8) particulate

C P, N total seston; (9) organic dissolved C, P, N; (10) inorganic

NOs, PO, SiD,; (11) density of phytoplankton by groups;

l%) cglorophyll a, b, ¢ and metabolites; (13) density and biomass of
zooplankton by groups; (14) total bacterial counts with fractionation

into physiological groups and identification of Escherichia coli,
Streptococcus faecalis, Clostridium spp., Salmonella spp.; (15) sampling
of water, sediments and dominant biota for further analyses of pesticides,
PCB, heavy metals, detergents and phenols.

The following ecological phenomena are under continuous study by the
pilot project research team:

(a) Succession, standing crop and productivity at the following
community levels (analysis on the species level for dominant
or characteristic community members): benthic algae and sea
grasses, phytoplankton and tychopelagic diatoms, zooplankton,
macrobenthic infauna, meiofauna.
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(b) Recruitment of benthic macrofauna

(¢) Modifications of granulometric, mineralogical and chemical
composition of sediments ' ‘ o K

(d) Basic microbiological processes, particularly nitrogen cycling

(e) Modifications of fouling processes

(f) Modifications of communityvstructure and diveréity.

Environmental measurements - show a: nmeer of 1mportant modif ications

of the ecosystem within the experimental lagoon. Effects resemble the
"classical symptoms" of accelerated eutrophication, especially near the
bottom;. and include increased CO,, decreased dissolved oxygen, negative -
Eh, presence of H,S, increased turbidity and seston. Some parameters .
normally associated with eutrophication were surprisingly of much less
significance than-expected; these included nutrient levels, DOC, PGC,
BOD, total bacterial counts, faecal.coliforms and phytoplankton™

standing crop. The most remarkable observation has been’the absenc

of any significant phytoplankton. or tychopelaglc bloom -in splte of
obvious over-fertilization by the discharged séwage. Macrona;rlen»s
have been readily utilized by the massive development of benthic

green algse (Ulva rigida, Enteromorpha compressa and others). The
explosive growth of these algae took place during the second month of
the experiment effectively extirpating all sea grass .vegetation, with
its related epiflora and fauna, from the experlmentally polluted lagoon.
The remalnlng community, of a quite different fype, has been described .
from 51m11ar cases of pollutlon of natural (non-experlmen»al) communities.

Although observatlons have been ‘made’ w1th1n 1nfaunal assemblages,‘ru ‘:?‘
fouling community :and other ecosystem components, it is -too early to |

provide further 1nterpretat1ve data. A more detalled progress report'
will be available by the end of 1977. : g

* T "‘-‘a‘g'
) =
D. ZAVODNIK : S
Centre for Marine Research R SRR
"Rudjer Boskovic" Instltute e el R e T T S
ROVIN S e USRI T gt T R D i e
Yugoslavia LT e A N ﬁ;*qi'j" Lo
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Phytoplankton]bffshofe waters';f;?x;f 7

Of fshore waters west of the Istrlan penlnsala are 1nfluenced by the ;
inflow of the Po river into the Northwest Adriatic Sea, as well as ;. .
_effluents from the west Istrian coast and the Rijeka Bay. This area -
“is the most shallow part of the Adriatic with a sandy detritic or
detritus ooze bottom. The inflow of fresh water from the Italian

rivers produce a semiestuarine flowing basin environment wirh inflowine
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polluied waters transported to the South Adriatic Sea. Four sampling
stations have been estublished slong & transect between Rovinj and the
estuary of the Po river. Some hydrological values from past work
suggest that the Istrian coasst may contribute most of the pollution
by metals while the heaviest organic posllution may be contributed

by the Italian rivers of the Northwest Adriatic. Investigation of
offshire phytoplankton may help to define the relative effects of
these sources of pollution,

Hydrographic data, texonomic analyses of phytoplankton, as well as
Chlorophyll a and photosynthetic activity of phytoplankton from May
and July 1976 offshore cruises were presented. Chlorophyll and
photosynthetic values indicate greates{ biomass nearest ihe Po
estuary which also correlates with relative nutrient contribution.

Benthic/coastal communities

Baseline studies of benthic coastal marine communities in the Northern
Adriatic with regard to population dynamics and produciivity have been
under way since 1960. The present project compares communities at
Rijeka exposed fo industrial effluents from the city and near an oil
terminal with stations near Rovinj exposed to mixed municipal (domestic
and industrial) effluent in the Bay of Valdibore and the relatively
tlean Fuborsa Bay. This coastal area of West Istria consists of lime-
stone rocks, with sand at 2-10 m and mud at greater depths. Pilot
project field work began in late spring and early summer 1976 and
benthic sampling has been reported in Rijeka Bay (November 1976).
Biomass and photosynthetic activity values have been determined for
the eel grass (Cymodoce< nodosa) communities at Rijeka and Rovinj.

The communities of rocky littoral and coastal terrigenous ooze are
also being evaluated.

The composition of the rocky litioral communities near Rovinj (West
Istrian coast) and in Rijeka Bay was presented. The dynamics of
these communities will be monitored twice a year (summer and winter)
at Rijeka and monthly at one of the Rovinj stations. This decision
is based on the "identical"™ compsosition of the communities, even
though both qualitative (i.e. Chthamalus depressus, Litiorina
neritoides, Rivularia atra, R. mesentherica, Patella lusitanica,
Hildenbrandtia prototypus, Cladophora spp. and Ceramium spp.) and
quantitative (i.e. Catenella apuntia, Patella coerulea, Lithothamnion
Lenormandi and Fucus virsoides) differences appear to exist.
Analysis of the sand communily was not made; however, in situ
measurements of eel grass (Cymodocea nodosa) photosynthetic activity
were compared in the investigation of possible pollution effects_on
the community. The biomass of eel grass at Rijeka is 80-100 a/m”.
Photosynthetic activity in terms of net production in July and
November was respectively 0.25 and 0.10 m/Dz/g/h (respectively,
temperatures were 22° and 14.5°C and illumination 64 000 and

20 500 luxes). The comparative values at station RO-1 {Rovinj
unpolluted) in the winter were 0.02 ml ng/h, 11.2°C, and 10 00O
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luxes. The eel grass was unavailable for comparison at the polluted
RO-2 station (Rovinj), as it had completely disappeared. Observations
of photosynthetic activity will be continued at monthly intervals duraing
1977 at Rovinj and hepefully seasonally at Ri jeka.

Preliminary review of .the composition of terrigenous ocoze community
samples from the Rijeka Bay - both .inshore  and of fshore - was presented.

All polychaetes have not_yet been identified. The high biomass value

(51,47 g wet weight/0.2m2) at station 7 is attributed to the presence

of large specimens of the echinoid Brissopsis lyrifera.

* L * * a *

LS

T. PUCHER- PETKDVIC , ] ‘
Institute of Oceanography and Flsherles
SPLIT

" Yugoslavia

A cross section of .the central Adriatic is under study.- .Sea dynamics, °
hydrological factors, primary. production, phytoplankton, zooplankton,-
ichthyoplankton and planktonic bacteria are being recorded. This work
has been under way for twenty years. It has therefore been possible
to understand the relationship- between coastal and offshore ecosystems..
The existence in coastal waters of some changes in primary productlon,

community patterns, blomass as. well as seasonal. Fluctuatlons has been
demonstrated. :

The following preliminary data pertalnlng to thls programme were
collected in March 1977: A

(1) Environmental factors. (1) background hydrograph1c parameters,
temperature,_sallnlty, density, transparency, alkalinity, /-
dissolved oxygen, oxygen saturation; (ii) eutrophlcatlon -

i 1nd1cators. CO,, phosphates, n1trates,anltr1tes, ammonla, 5111cates,
(111) “heavy me%als- Zn, Cd, Pb Lue x 8 .

(2) Plankton: (i) phytoplankton~ primary productlon (C ), numerlcal
abundance, biomass (pigments), structure;.-- (ii) zooplankton:
biomass, qualitative and quantitative structure (main groups), -

especially copepods; ...(iii) bacteria: biomass of. heterotrophlc
bacteria. -

- -~

(3) Benfnos:'f(i) pnyotobentﬁoS° structure, abundanoe, biomass,
(ii) zoobenthos: = structure, ,abundance, blomass' #(1ii): 1chthyo-'
benthos, structure, abundance, blomass. L ~>3‘ T

(4). Nekton:. (i). plankton stages of . small pelaglc flsh. " abundance,

distribution; (ii) adult pelaglc fish: -abundance, population
dynamics, distribution. _ .o

* -~ * * * *
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MED VI : Problems of Coastal Transport of Pollutants
(I0C/UNEP)

A. DEMETROPOULOS

Fisheries Department

Ministry of Agriculture and Natural Resources
NICOSIA

Cyprus

Work on this project so far has been limited to two series of
stations in the Limassol Bay extending from the shore-line to the
200-metre line. Each series consist of 10 stations. Measurements
are made at standard depths and cover basic oceanographic

parameters such as salinity, temperature, 0,, nutrients transparency,
suspended solids, sediments and meteorological data. Current
measurements so far have been restricted to some drogue observations.

Samples have been taken quarterly starting in November 1976. The
monitoring of effluents also started at the same time.

Future work is aimed at increasing the number of stations to 5 and
also covering a nearby area polluted by the effluents from the
processing of copper ore.

* * * * *

M. A. GERGES
Institute of Oceanography and Fisheries

Mediterranean Branch
ALEXANDRIA

Egypt

Seasonal hydrographic cruises and subsurface current measurements have been
carried out along the Mediterraneaa coast of Egypt from Alexandria to
Rosetta where several sources of pollution exist.

Studies included seasonal observations of temperature, salinity and
dissolved oxygen. Other complementary data have been collected and
the meteorological conditions have been observed.

The study of surface currents using drifters released along the coast
and at selected hydrographic stations started in May 1976 and is con-
tinuing on a monthly basis, revealing a clear picture of the near-coast
transport.

Most .of the equipment has been received but training is still behind

-schedule.
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R. VAISSIERE (Director)

Laboratoire de Biologie et Biologie Marines
Université de Nice

NICE

France

During the month of July 1977 an oceanographic cruise in the Tyrrhenian
Sea will comprise hydrographical measurements at 12 stations. The
relevant parameters to be studies are: Salinity, temperature, oxygen,
nitrates, nitrites, phosphates, silicons, pH and transparency. A

bathytermograph will be used and the samples Wil be taken at depths
of 10, ;00 400, 800 and 1500. m.. :

* . x r:.‘* . *

P. BOUGIS (Director) :
Station Zoologique de Vlllefranche-sur-Mer
VILLEFRANCHE-SUR-MER : ‘
France )

Studies pertinent to the hydrography of the region were conducted
at é‘network of stations.from June 1974 to June 1975; additional
information was obtained in a second year ending in June 1976.
Because of manpower shortages the data from these studies have
not been fully processed, but have been inspected v1sua11y to
identify permanent features, ‘geographic variability and cycles.
The follow1ng tentatlve conclu31ons seem to be 1nd1cated° -

- o

(1)  The annual cycle of temperature is clear.« In winter the .
same values were found ‘at. all p01nts. e AR

L AR [ s
K ez, s T o v Lt

The parameters Sl, nutrlents, detergents, bacteria and 7T
chlorophyll have apparent annual cycles” whlch are less

regular than the temperature cycle.

(2) Geographic varlatlons are most pronounced in the cases of -
nutrient salts, c.0. D., detergents, bacterla and chlorophyll.

(3) There are szgnlflcant vertlcal gradlents in the case of -

temperature, salinity, nxtrates, phosphates and. sxlicons
material.

(4) Normal to the coast there are sidnificent;gradientsﬁinfé.OZb;lf_?h
nutrient salts, detergents, bacteria and chlorophyll. - )

* *  .® - 0x 2



UNEP/IG.11/INF.3/Annex 1V
page 46

E. PAPAGEORGIOU

The Institute of Oceanographic and Fisheries Research
ATHENS

Greece

Current measurements in Saronikos Gulf started in 1975. Aanderaa
current meters were used, with extra sensors to record temperature,
conductivity and depth.

Hourly mean values, graphs, histograms and progressive vector

diagrams have been prepared. The flow pattern of surface and bottom
currents are similar, but different from the wind pattern. The
currents flow towards the northwest. Progressive vector diagrams -

of the winds indicate a northward direction in the beginning, changing
later to an eastward direction.

* * * * *
A. HECHT
Israel Oceanographic and Limnological Research Ltd.
HAIFA
Israel

Continuous current, temperature and conductivity measurements have
been carried out at two stations since the beginning of August 1976.
A total of approximately 100.000 measurements have been taken. A
preliminary analysis of the data has been carried out, consisting

of testing the validity of the data, in so far as possible editing
the data and storing them for further analysis. Computer programmes
are being prepared for the evaluation of the tidal component of the
currents with a view both to estimating their magnitude and to
preparing a predictive model. Lack of sufficient tidal and meteoro-
logical data preclude a detailed analysis of the residuals, although
a spectral analysis of these residuals is envisaged.

* * * * *
R. PASSINO
Institute of Water Research - CNR
ROME
Italy

In order to understand the hydrodynamic phenomena of coastal-zone
pollution due to the discharge of a river into the sea, a study of
the discharge of the Tiber was started in September 1976.
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An intensive programme of measurements has been carried out:

(a) In the river: in the two branches of the Tiber to determine
their relative discharge ar i to estimate the intrusion of
salt water and the factors that govern it (measurements of
sallnlty, temperature, velocity, dissolved oxygen)

(b) At sea: in the zone where the two plumes of fresh water occur,
currents have been measured along the coast with recording
current meters and with drogues. In addition, observations
of surface salinity, temperature, chlorophyll and dissolved
oxygen have been taken, together with information on the tide,
wind and sea state. ‘

A study hes been made in the same zone of the p0831b111ty of
measuring turbldlty by means of satellite surveys using radlatlon L
in the visible part of the spectrum.

* » * x *

I. DAGNING.

Group for Uceanographlc Research - Genova
Institute of Hydrobiology and Fish. Culture
University of  Genova

GENOVA

Italy

The oceanographic- fesearch of releQance to the pilot prOJeét Larrled ‘
out in the coastal waters of the Ligurian Sea has been dealing malnly
with: - " -

- D em ot T s < e @ N - L - e

X .
R

- the thermohallne propertles of - surface waters in relatlon to an
atmospheric pressure end windsy

- ‘temperature and salinity profiles to study advection and
fluctuations superimposed on trends resulting from advection°“ i

- correlatlon among surface currents, and atmospherlc preSSJre ffﬂ
and baric gradlent- *'“‘_*< T e

-2 F o P -

- the characteristics of coastal surface currents by optlLal
tracking oF drlfters, and by release of drlft cards, J

v:s,,,

- the study of surface ‘waves and the testlng of a new method of
recording wave motlon'

- transparency of ‘coastal waters, by means of a new turb1d1ty _'“"
meter employlng 3011d state components- : T f

[



UNEP/IG.11/INF.3/Annex 1V
page 48

- impact of effluents from large urban concentrations and industrial
centres by the study of physical, chemical and biological
parsmeters.

Within the framework of the pilot project the Group will carry out
current measurements of hydrological work along transects normal to
the Ligurian coast, and is participating in the DRIFTEX operation in
the Ligurian Sea.

During November 1973 itwo series of profiles, all together 110 profiles
from 0-750m were taken at a station in the Ligurian Sea. The results
showed the importance of wind direction and velocity for sub-surface
transport. Internal waves were studied and periods of 3.8 and 13 h
were found. :

Drift card experiments were made in May and September 1973. They
confirmed the cyclonic patter of the littoral current. Results
indicated that floating pollutants at a distance of 4NM from the shore
at the time of the study could be scattered along 75 NM of the coast.

Certain siretches of the coast are more likely to receive such pollutants
than others.

E. ACCERBONI

Observatory for Experimental Geophysics
TRIESTE

Italy

From December 1971 to May 1977 OGS has been developing special programmes
on the dynamics of pollution under the sponsorship of the Italian CNR.
The last programme started in April 1977 and will probably be included

in MED VI.

The following work is undertaken within the frame of MED VI:

(1) Measurements of currents by means of self-recording currentmeters
along the section Ancona - Zadar and in the Gulf of Trieste to
collect time-series observations of flux at this open boundary.

(2) Vertical profiling of temperature, salinity, dissolved oxygen,
nutrients, ammonia, alkalinity, boratesand some heavy metals
along the section Ancona - Zadar and on a network of stations
located in the Northern Adriatic.

This data collection was planned in order to have information on
fundamental parameters such as circulation, water mass characteristics
and chemical properties to assess inputs to the system, and to identify
functions to be used in the calibration of a hydrodynamical model.
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The main circulation found in the Northern Adriatic Sea is cyclonic
because of the prevailing thermohaline conditions . Tidal currents and
wind-driven currents are also important. The tidal currents are well
known after development of a numerical hydrodynamical model; important
components are longitudinal (24 h) and are transversal (12 h), rotating
around the amphidromic point 40 NM Southeast of. Ancona.

Among the more important wind effects are complete mixing in the Northern
Adriatic and large-scale transport in SW direction caused by the Bora Wind.

. ox * *. * . %

D. A. HAVARD . _ S
The University of Malta <

MSIDA '

Malta

The regions of primary interest for StudY‘are~tHe’East and Southeast
coast of Malta from. St. Georges Shoal to Benghisa point (including

Marsaxlokk bay) and the Comino channels 1nclud1ng the south coast
of Gozo.

Data on the bathymetry of the area are very‘detailed; also good
continuous meteorological data are available. The seasonal variatien
of the thermocline is well documented. - R

As the Maltese Islands are well separated from other land masses; the -
coastal.current system is influenced by the flow of.surface water © .

“from the Western to the Eastern Basin. This permanent flow which has

a value of about 0.2 .ms-1 and:sets to the S.E. along:the Maltese - -

coast, -has been”’ conflrmed by driftcards results and flowmeter - -
readings in calm weather conditions. It is expected that the -presence

of islands in this current flow will generate eddies to-the.South East -
of the islands. The coastal current system will be more strongly -
influenced by the changing meteorological conditions than other --

coastal areas of - the Meilterraeean, and there is ev1dence that changes
of the order of 0.5 ms do occur at’ times.

»‘w.. <. AR [N

‘%% * *  »*
A. VATRICAN ' ’ T
Centre Scientifique de Monaco ’ , )
MONTE CARLD . @ oot g B o e VR TEERERA LN

Pr1nc1pauté de Monaco - ‘ e 'w\f.uzéi‘_~-»f— R

The problem ‘of the coastal transport of pollutants ‘has been studied as
part of various other investigations, and has involved -specifically the
use of coloured tracers (rhodamine) and surface tracers (polyurethane).
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In 1972 a study was made of the hydrologic conditions in a zone some
800 m from the coast on the 90 m isobath, in a project concerning
emissions into the sea along the coast of Monaco. This study, using

a Plessey 21 recording current meter yielded more than 26,000 data
points in a period of 14 months. These data were coded snd transmitted
to a receiver ashore as they were recorded.

Since 1975 a national programme of surveillance has been developed,
including the collection of physical oceanographic data. These now
have to be selected, processed and interpreted.

In connection with the DRIFTEX projects, the Centre, together with the
Groups at Villefranche and Genoa, released driftcards in April during
the preliminary exercise in the Ligurian Sea. The returns are now being
analysed with the assistance of I0C.

* ¥* * * *
A. CRUZADO
Instituto de Investigaciones Pesqueras
BARCELONA
Spain

Basic studies performed within the framework of the pilot project are:

- time series at three hydrographic stations located on a section
to the SE of the port of Barcelona from May 1975 to November 1976;

- studies on the fresh water plume formed by the Rio Besos. These
studies, initiated recently, have mainly been dealing with sampling
of sediments in the neighbourhood of the river outlet;

- theoretical studies on the hydrodynamical processes driving coastal
circulation:

(a) Wind-driven coastal circulation
(b) Estimation of currents from the density field.

Complementary studies: These studies, although of direct relevance to
the project, have been carried on independently:

- two cruises, covering the whole Catalonian Sea, in October 1976 and
March 1977;

- theoretical studies of the diffusion processes as applied to two
characteristic phencmena:

(a) evolution of the thermocline
(b) structure of a polluted plume.
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Preliminary results

- the area of the present studies, being rather open to the general
circulation pattern in the Catalonian Sea, is flushed-by the N to S .
general current system;

- a stable surface layer‘is formed by the combined effect of fresh -

water discharge, especially the northern coast, and the development
of a thermocline;-

- the predominant wind tends to spread the surface layerltowards the
E; the pollutants enter a-small scale eddy system and recirculate
in this direction;

~ - the frequency of wind variation, .both in spegdwand;difeétion; make -

the small scale coastal circulation unpredictsble. Therefore, small
scale current measurements have to be.compared with local winds,
while the large scale general transport should be associated with
the density structure of the whole Catalonian Sea.

* * * * * -

N. CANO (Dlrector)
Laboratorio Oceanografico de Malaga

Instituto Espanol de Oceanografia _
MALAGA o o P

Spain

In the field of work related to MED VI, studlésvére bélﬁb maég of _
the geostrophic currents in the whole of Alboran Sea from- the Stralt
of Gibraltar to the merldlan through Oran - Cde de Palos.:-~

* B i": * *
U. UNLUATA - : ) ;. e
Marine Sc1enLe Department L : s et T

Middle East Technlcal University ' R A PR
ANKARA/Mersin = ‘ : _ _ [
Turkey - : S T TR Ta L e
The Mersin field station is presently operational, and the research
related to MED VI is planned to start towards the end of -June 1977.

* * * * %
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L. JEFTIC

Centre for Marine Research
"Rudjer Boskovic" Institute
ROVINJ/ZAGREB

Yugoslavis

During cruises in Rijeka Bay in June, August, September and December
1976 and March 1977, samples and observations were taken at 22
stations.

The following basic parameters were measured: temperature, salinity,
dissolved oxygen, surface currents (driftcards and drifters),

subsurface currents (recording current-meters) and meteorclogical
variables’

Temperature and salinity were measured at all stations at standard
oceanographic depths., Currents were measured at either two or three
depths with self-recording current-meters for a period of at least
24 hours and at most 72 hours (recording every five minutes).

The following complementary parameters were also measured: pH,

alkalinity, nitrates, nitrites, ammonia, phosphates, solicates, zinc,
cadmium, lead, copper, surface-active substances, dissolved

hydrocarbons, phenols, detergents, phytoplankton, zooplankton,

benthic communities, total coliforms, faecal coliforms, heterotrophs, etc.

The Centre plans to continue with the above programme on a seasonal basis.

The following conclusions were drawn:

(1) Exchange of water masses from the Rijeka Bay is mainly through
Vela Vrata and Srednja Vrata; the exchange through Tihi Kanal
is relstively unimportant.

(2) Absolute values of currents in Tihi Kanal, Vela Vrata and Sredn ja
Vrata are greater by a factor of 5 than in the rest of the Rijeka
Bay. Maximum average current is about 1 knot, and maximum recorded
current velocity was 1.6 knots.

(3) There is no direct correlation between currents in Tihi Kanal and
in other channels.

(4) In the northwestern part of the Bay there is a rather complex
movement of water masses, primarily due to the influence of fresh
water springs.

(5) The intensity of currents decreases from the surface to the bottom
by a factor of 5.
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(6) . There is a transport of water between Vela Vrata and Srednja Vrata.

This is proved by driftcards and by surface and subsurface current
measurements.

(7) The bottom layer is rather stagnant; water masses of higher sélinity
accumulate in this layer. o : : : '

* * * * *

M. ZORE-ARMANDA y

Institute for Oceanography and Flsherles

SPLIT

Yugoslavia I - - 7
This research centre is engaged in_ StUdlES in the follow1ng reglon of -

the Eastern Adristic coast: Zadar, Sibenik, Split and Dubrovnik.

Earlier investigations have been made in all these areas,- and partlcularly
for the Zadar region there is a large quantity’ of data. ~A long time-
series exists for the Split region. )

At present, there-are~four stations in each region where data have been
collected seasonally, including current measurements; turbidity
measurements and dye diffusion experiments.

All the stations are placed in areas not deeper than 60 m and less than

2 miles offshore. .In the warm period, starting from the middle of April,
vertical stratification is well developed. 'A thermocline occurs at depths
between 10 'and 20 metres, but often it cannot be clearly determined since
there is a temperature gradient from surface to bottom. In the cold
period, from October onwards, vertical mixing is strong, and most often

no layers can be detected. Summer surface temperatures vary from 22 to
26°C and sallnlty from 33 to 37.8°/oo. Winter surface temperatures range
between 11 and ;4°C. Salinity is highest in October, and- lowest 1n May.
Annual fluctuations are rather high. '

eyt

Current observations indicate the presence of essentially two layers.
In the warm period the thermocline separates the surface layer from the

bottom layer. This layer shows some specific dynamic properties. 'In -
some places, such as Dubrovnik, the bottom layer begins at a considerable

depth, and in others (Kastela Bay near Split) it begins at no more than
10 metres depth

SR NES - T rae - “
[ ’ S e t

The surface layer is,. in the first place, characterised by the predominance
of a current in the NW direction. This is the direction of the current
entering the Adriatic and circulating along its eastern coast.’ Western

and northern directions.also occur’ frequently..  The W direction seems to '
represent the offshore current connected with the bora (NE wind). "
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The compensatory currents of the bottom layer flow mostly towards the

SE, E and NE; the last two are the shoreward directions. Therefore,

two types of circulation occur in the coastal area: one correspondent to
the open sea circulation (surface NW and bottom SE direction), and the
other occurring between the coastal area and the open sea with offshore
flow in the surface layer and shoreward flow in the bottom layer.

The NW direction is predominant in all the seasons. The W direction has
the highest frequency in winter, which may indicate its connection with
the bora. .

Periods of several days are important in the current field. For the time
being the character of these oscillations is not clear.

Tidal currents have small velocities. On an average they are 4-5 cm/sec.
This is due to the small range of the tides.

Tidal currents are predominantly of a rotating type (current vector perform
ellipses). Sometimes they are reversing (e.g. in Zadar channel).

Current velocities in the coastal areas are somewhat lower than those in
the open sea. The average speed in the open middle Adriatic is 20 cm/sec.

* * * * *

MED VII : Coastal Water Quality Control:

(WHO/UNEP)

T. EDIPIDES

Laboratory of Hygiene
Medical School

University of Thessaloniki
THESSALONIKI

Greece

For the last ten years, the laboratory has done work on coastal water
and shellfish pollution measuring the following parameters:

Coliforms; E. Coli; enterococci; salinity; temperature; turbidity;
dissolved oxygen; BBDS; nitrates; nitrites; heavy metals (Hg, Cd);
hydrocarbons; vibrio;  salmonells.
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The above work is continulng and, in addition, at three stations in the
recreational area, the laboratory is carrying out activities following thc
suggestions made in the operational document of the project.

It is planned to extend the'wofk and toiinclude an epidemiological
study and studies on viruses in seawater and shellfish. ..’

* * Y

J. PAPADAKIS S. SOTIRACOPDULOU and S. THALASSINOU =
Env1ronmental Pollution Control PrOJect '
Ministry of Social Services

ATHENS

Greece

A sampling programme around the Attica Reniﬁsqla'(area of Greater Athens)
and the Saronikos Islands has been established.. Data fog,l??S and 1976
were analysed for faecal coliforms (multiple tube method used)...-

The follewing programme‘ie being iﬁitiated: . ”', o e -

1) Monitoring programme covering beach zone and recreational wafers.
Frequency of sampling and analysis:‘ as set out in ghe operational
document for MED VII project. CeeT ‘

Parameters measured:

hnd -

- Coastal seawater: temperature, salinity, dissolved solids,
turbldlty, total coliforms, faecal;coliforms (E.coli), faecal "
strept000001 (enterococc1) o .,1; ﬁgh;v' S R TR AL S e

- Sedlments" organlc carbon, chlorophylls, partlcle size analy51s,

fungl C. alblcans.' . B O T T I PR

2) Monltorlng programme concernlng shellflsh coverlng' ‘water in culture
area, sediments and, shellfish. )

The pérameters WHicﬁfWill be measﬂred.are:.‘ :f'«Al i

Total eollferms, faecal col1form3‘ faecal streptococc1, and in
addition other parameters will -be monltored related to epidemiological

conditions such as ‘Salmonella and Vibrio (cholerae, NAG, Qgrahaemolytlcus)

;3‘ui 4 RSP

3) Epldemlologlcal-mlcroblologlcal study of the health rlsks related to.beach
and coastal pollutlon.,; - L L L T

A prellmlnary survey ‘at selected 51tes to determ1ne water quallty

indicators w1th the view of evaluatlng the feasibility-of conducting an

’ epldemlologlcal study” in coastal areas of Metropolitan Athens is being
implemented. : .
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4) A laboratory study of bacterial die-off or disappearance rate in the
Saronikos Gulf is being carried out.

5) A study of microfauna and periphyton of coastal areas is aimed at
assessing the existing situation and the identification of pollution and
their possible evaluation.

¥* ¥* * * *

H. SHUVAL (Director)

Environmental Health Laboratory

Hadassah Medical School - Hebrew University
JERUSALEM

Israel

The laboratory analysed statistically 14 years data (1963 - 1976) of
bacteriological monitoring of the Tel-Aviv bathing waters which handles
approximately 10,000 bacteriological test results and the environmental
data collected at 17 sampling stations. Coliforms and E. Coli tests
are carried out in parallel. The coefficient of correlation between
total coliforms and E. Coli is .91. The results of parallel total
coliform and E. Coli tests at various beaches also indicate that the
guideline currently used in Israel of 2400 coliforms/100 ml is about
equivalent to an E. Coli guideline of 1000/100 ml with agreement in
86% of the cases.

Following studies on die-away of coliforms and enteric viruses, new

studies {o determine the in situ die-away rate of enteric viruses in
the sea in the vicinity of the sewage outfall in Tel Aviv are being

planned utilizing new sensitive methods for detecting a few viruses

in sea water samples of 100-500 litres. Also a study to compare the
three standard bacterial tests with enteric virus concentrations at

beaches is being planned using these' same methods.

An epidemiological study of desease rates among bathers and non-bathers

at beaches of varying levels of bacterial pollution in the Tel Aviv area

is being planned along the lines recommended by the WHO Expert Consultation
on Health Criteria and Epidemiology of Health Risks related to Beach and
Coastal Pollution, Athens, 1-4 March 1977.

The laboratory is planning to offer a specialized training course in new
techniques for concentrating and detecting viruses in sea water for
scientists participating in the MED VII programme. The programme could
also include training in methods for detecting microbial serosols created
by sea spray from polluted coastal areas. Training possibilities on an
individual basis can also be arranged.

* * * * *
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M. REBHUN (Director) g : o
Environmerital Engineering Laboratories
Technion, Israel Institute of Technology

"HAIFA

Israel

In the fleld of marine pollutlon, the research act1v1tles in the
Environmental Englneerlng Laboratories were directed mainly to
monitoring sewage outfalls and studying presence, activity and
survival of various indicators and pathogenic bacteria (salmonella,
Vibrio cholerae) in the marine environment as compared to E. coli

bacteriophages and human enteric v1ruses.

In the MED VII research programme it is proposed to study the fate - .
of bacteria (indicator and pathogenic), E. coli bacteriophages and - -
human enteric viruses in the sea, in the vicinity of two waste water
outfalls. One is at the mouth of the Kishon river and_the second
opposite the Tirat Hacarmel communlty.~

The study will be carrled out in flve sampling p01nts, two in the Klshon
river area, two in the Tiral Hacarmel area and one, the control po1nt
north of the T.H. outfall.

Frequency of sampling will be once a month. .o

The fate of the following organisms will be .studied:. s,

E. coli and béctéribﬁﬁéges}r'coiiform,bacteria; faecal streptococeis
salmonells; and humen enteric viruses: - *

Since fish living and growing in polluted- water may harbour and
concentrate bacteria ‘as well as viruses, and therefore constltu.e a
public health hazard, it is proposed to study the recovery,'of the above-

mentioned organisms from various organs of fish living in_the v1c1n1ty
of the outfalls.

It is proposed also to study. the recovery of the above-mentloned organisms
in the sediments as compared to the water samples taken from the same
sampling points. PR =

S L N S A

* * * o= * -

Y. YOSHPE-PURER (Dlrector) T S
The Dr. Felix Public Health Laboratory o
Ministry of Health T
TEL AVIV . |
Israel =

e . Seam LR e -

. - PR - . - S b - a -
- ot o g T, N L 3. R P
JOC PO S SN, DN T A W . Lr s .o P

The Ministry of‘Health initiatéd‘éoaééal'water monlibrlng in 1950 ahd
established internal quidelines for coastal water quallty at 2400 total
coliform organisms/100 ml.
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The length of the Mediterranean coastline is about 180 km. In 1976 the
Ministry of the Interior, on the recommendation of the Ministry of Health,
approved 65 public bathing beaches along the Mediterranean; four were
closed during the season because of visible signs of pollution and bacterisl
counts higher than that recommended by the Ministry of Health.

The total number of sea water samples collected during 1976 was 1213 from
47 monitoring stations - 251 during the winter and 462 during the summer
(April to September). In addition to total coliform tests on all samples,
900 samples were also tested for faecal coli.

* * * * *
R. PASSIND
Institute for Water Research - CN
ROME :
Italy

As regards coastal pollution problems the CNR Water Research Institution
has initiated an in-depth research programme in the estuarine zone of the
river Tiber. The present programme includes physical and chemical as well
as micro-biological and biological measurements. Also, eutrophication
problems and their effects of coastal water quality are being studied.

For the purpose of project MED VII a pilot zone in front of the mouth of the

river Tiber was designated in the course of the first year. About 20 _

monitoring and sampling sites were established. During the first phase of

the problem, surface samples only were taken once or twice a month, but

during the coming year, vertical distribution will also be taken into account.
I

* * * * *

L. VILLA

Istituto Superiore di Sanit:

Viale Regina Elena 299 ' i
ROME '
Italy

The zone chosen for the study concerning MED VII Project is the sandy
municipal beach of Castel Porziano (about 2 km long). This is located

on the Tyrrhenian Sea between the Rome and Torvaianica beaches. The beach
is limited by two canals.

Sampling points are situated at a distance of about 400 m from each other
along the beach. Two other sampling stations are located in the two canals
in order to evaluate their pollution load.

In the above-mentioned area the mandatory part of the programme is carried
out. The detection of Salmonella and of anti-coli and anti-Salmonella
bacteriophages will be effected as facultative analyses.
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-

The work began in the first days of May 1977, followlng the methodology
for the MED VII PrOJect . .

* * * * *

F. L. PETRILLI (Director) -

Institute of Hygiene , T

University of Genova

GENOVA

Italy

The Institute of Hygiene of the University of Genova has a lengthy
tradition in the study of coastal:-water.quality. More recehtly,
detailed studies on the hygienic conditions of coastal waters, with
particular regard to the situation in the ngurlan Sea, were exten31vely
reviewed in 1965 and 1972.

The hygienic conditions of the water of f the coast of Leghorn, Tuscany,
were, also 1nvestlgated two years ago. A survey was also carried out in

coastal waters around the Elba Islands by performing bacteriological
analysis in situ.

In the field of miciobiological monitoring of sea water, an apparatus has

been designed for the cumulatlve sampllng of water over a pre-establlshed
period. co : - e o ) B

In particular the problem of the virological monitoring of sea‘ﬁater, as
related to the bacteriological parameters of pollution, has been examined. -
By using the selected polyelectrolyte method, the virological monitoring
was carried out on samples.of coastal waterlulth varlous levels of
bacteriological pollu;lon. :

Additional investigations were carrled out to study the problem of virus
accumulat1on and release in clastic sediments of coastal waters.

A series of studies was~concerned with detectlon of mlcroelements in

shellfish (Mytilus galloprovincialis) and in crustaceans (Meganxctlghooe
norvegica) collected 1n the ngurlan Sea. - :

Epldemiologlcal surveys have been 1n1t13ted to try to determlne a p0331ble
association between sea bathlng and a number of diseases. Two groups of
school children. (lU =12 years old) were 1nvestlgated with the help of !
questionnaires. One of the groups spent its summer holldays at the. seasxde ~
and the other in the mountains. A statistical study of the two groups
based on the completed questlonnalres is now 1n progress. .

»* S T N R
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S. GENOVESE (Director)

Institute of Hydrobiology and Fisheries
University of Messina

MESSINA

Ttaly

The coastal areas studied during the last years are as follows:

1974: Saline-Augusta open waters, four cruises (in press with Rev. Intern.
Qceanogra. Med.)

1975: Augusta coastal zone, three cruises; Stretto coastal zone, three
cruises. )

1576: Stretto, itwo cruises; Milazzo, two cruises.

1977: Stretto, one cruise; Milazzo, one cruise; Augusta coastal zone,
two cruises.

The following cruises are planned for 1977: Milazzo, two cruises; Patti,
one cruise; Vibo Valentia, one cruise; Augusta coastal zone, two cruises;
Augusta open waters, two cruises; Capo Passero, three cruises.

feasured parameiers are: temperalure; salinity; oxygen; oxygen saturation;
pH; total alkalinily; specific alkalinity; Seston 80°C and 800°C gravimetric;
ammonia; nitrites; nitrates; phosphates; sulphates; BOD.; oils/greases; total
change of heterotrophic water; total coliforms; faecal coliforms; petroleum
bacteria (qualitative for crude oil and quantitative for diesel); total charge
of heterotrophic sediments.

* * * * *

L. MENDIA (Director)

Cenire for Study and Research in Sanitary Engineering
Irstitute of Water Supply and Wasies Disposal
University of Naples

NAPLES

Italy

Specific MED VII analytical activities have not yet started because

of organizational difficulties. However, numerous activities have

taken place with a view toward the development of the future analytical
programme and in the more general field of coastul water quality control.

Analytical methods have been reviewed and discussed with specialist
microbiologists and analytical chemists. A critical review of the Draft
Guidelines for Monitoring Public Health Aspects of Coastal Water Quality
will follow.

Criteria, guidelines and standards for coastal recreational waters and

beaches have been discussed st several meetings as well as at the national
level. A review of the criteria adopted by EEC has been developed mainly
with reference to the present criteria adopted by the Italian authorities.
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The possibility of collaborating on the research programme with the
Zoological Station of Naples has been discussed with the director, Prof.
A. Monroy, and it is expected that an agreement will be reached soon.

A joint activity is planned for August to monitor the Bay of Naples.

A specialist of the University of Newcastle-upon-Tyne (Mrs. Evison) has
been invited to the Zoological Station of Naples to carry on (for the
second year) bacteriological monitoring of the Bay. The methodologlcal
lines of MED VII will be followed. -

Concerning the general problem of the coastal water quality cdntrol, a
"Strategy for Coastal Management” has been developed which, it is hoped,
will brlng the problems w1th1n reach of solutlon.\

Cx T x0T x

L. MAJORI (Director)
Institute of Hygiene

University of Trieste
TRIESTE

Italy

The Institute of Hygiene has been working. on problems of marine
pollution for about 10 years, co-ordinated:within the framework of the
National Research Council. '

The first part of the study was aimed at obtalnlng a pollutlon map of
the North Adriatic from Trieste to Ravenna.
Further research on ‘a sampling zone 1nclud1ng -the Marano lagoon, which is
highly polluted, and its sea front was directed toward the study and
comparison of mlCTOblOloglL&l parameters (E. coli, total bacterial load at
34°), physical parameters, biochemical, - temperature, 0D, BOD, detergents,
chlorides, orthophosphates, polyphosphates, ammonia, etc. ) to ‘try to
define the validity of their utlllzation in marine pollutxon research and
in the study of the diffusion of pollutants.

Methodological research is..under way for the detectlon of enterlc
pathogens such as salmonella and viruses. "

The Instltute of . Hyg1ene of Trleste is prepared to collaborate 1n the T
MED VII progect 'in the following researchs .. Lt

1) Methodological evaluatlon of . mlcriblologlcal chemlcal and
biochemical : testS' ;;:; f e e L e e ot

i3 - EEEN LN

- 2) 4Determ1nat10n of polluted areas by mlcroblologlcal tests (E. coll,

streptococei faecalls, enteropathogens (bacterla and vzruses).
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Collaboration between the various groups working in the North Adriatic
is to be hoped for. For example, some agreements have already been
reached with the Marine Biological Station in Portoroz, Yugoslavia.

* * * * *

H. KOUYOUMJIAN/F. GHORRA

Marine Research Centre of Jounieh
National Council for Scientific Research
P.0. Box 11-8281

BEIRUT

Lebanon

It was not possible to accomplish much actual research throughout last
year (1975-76) for obvious political reasons. However, presently action
is under way for upgrading the Centre's capability and reassessing the
intention for full participation.

In Lebanon, there are a number of institutions undertaking studies along
the lines of MED VII project. One of these institutions is the newly
established Marine Research Centre of Jounieh. Currently, different
institutes use different methodologies, and not all collected data

is readily available or published. Parameters routinely measured include
counts for E. coli, streptococcus faecalis, BOD, 82, S:/

.o
o

The participation of the Centre aims at adopting common and accepted
methodology within the Mediterranean, and advising relevant authorities
on bacteriological standards.

¥* * * * *

L. J. SPITERI

Public Health Lsboratory

Health Department .
Ministry of Health and Environment
VALLETTA

Malta

Samples of sea water are anlysed bacteriologically by the multiple tube
dilution method and the results are expressed as MPN per 100 ml samples.
These samples are submitted routinely by the health inspectors for
examination. When the level of E. coli exceeds 1000 per 100 ml or
coliforms are in excess of 1800 per 100 ml bathing is prohibited.

Three main areas will be monitored within the framework of project MED VII,
Mellena Bay, San Luciano and Renella. The monitoring will be carried out
according to the mandatory part of the operational document using the
membrane filtrations method.

* * * * *
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C. C. SOLAMITO (President)
Centre Scientifique de Monaco
MONTE CARLOD
Principauté de Monaco )
" The Laboratory of M1croblology and Studles of Marine Pollutzon, department

of the "Centre Scientifique de Monaco" has been working since November 1966
on coastal water quality control. »

Samples of sea water are eollec{ed along the coast (3 km long) at 10
stations, once a week, at the surface and at three meters.depth, for

examination for coliform, E. 0011, streptococcus faecalls, and Salmonella
by the method of membrane flltratlon.

During the "swxmmzng season” from May to October, water is collected 1n
the beach area at 20 supplementary p01nts.

Studies on currents and w1nds, factors of dlepersxon and dlffu31on of
pollution have also been carrled out.

* N * * *

S. E. ULUG

Environmental Engineering Department
Middle East Technical Unlver31ty
ANKARA -

Turkey R,
The selected Pilot PrOJect area on Coastal Water Qualxty Control
"Antalya Konya Alti Beach" is one of the places ‘where the hlghest
tourism potential is expected. “The prOJect is supported by. the" )
Turkish Scientific and Technical Research Council, the Mlnlstry of
Tourism, the Mlnlstry of Health and'Social ‘Welfare, the Ministry of ..
Agrlculture and the General Directorate of Water-derived Resources.”_x

The checklist of Pilot Progect Act1v1ty (ICP/CEP 209) .is signed by .
the collaboratlng centre (METU, Environmental ‘Engineering Department)
as the co-ordlnatlng 1nst1tute for the above 1nterested publle .services.

Monitoring will ‘include’ the water phase, sedlments, plankton and
‘shellflsh

B - Lo

Meteorological and hydrographic conditions of the area will be available
from other‘stUQ§es‘carried.out4im the'eelected Pilot Project areas. -

: e e H ESEN S TP -
i * . R T A N R < H B

% -’..* B * - x- - * - s - RN L
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M. LENARCIC

Marine Biological Station
~ University of L jubljana
PORTOROZ

Yugoslavia

Regular monitoring was carried out along the 17 km length of coastal

area at the densely populated and touristically developed Slovenian
littoral of the Gulf of Trieste. The effects of pollution and its extent
were assessed by monitoring complex parameters (Physico-chemical),
bioproductivity, biococemotic, bioassay, sedimentological etc) including
bacterial parameters. During 1971-75 sampling took place at thirty-four
(34) stations covering the above coastal area for bactericlocial
examinations, mostly at monthly intervals. Obligatory total heterotrophs
grown on nutrient agar at 37°C and faecal coliforms on "Teagitol 7"

medium at 44.5°C, obtained by membrane filtration, were counted. Indicatively,
at selected stations and seasons, faecal streptococci and clostridium
perfringens examined. The data obtained during the period of five years
were evaluated statistically and the following sanitary standards were
recommended to the responsible authorities for application in an up-dating
of the legislation.

- shellfish culture waters: max 10 faecal coliforms/100 ml
- highly satisfactory bathing waters: max 50 faecal coliforms/100 ml
- tolerable bathing waters: max 800 faecal coliforms/100 ml

Beginning in 1975, reqular bacteriological examinations have been made of

the mussels (Mytilus galloprovincialis) from the polluted Port of Piran, of
natural populations in clean waters of Savudrija, and in cultivation plants in
Strurijan for comparison purposes. The parameters are faecal coliforms (by
the multitube method) and pathogens, (Salmonella, Vibrio, Proteus, Shigella
etc.) (by relevant methods). .

For the purpose of the Pilot Project MED VII, it is planned to undertake the
following studies:

1) Monitoring of the whole coastal sea as described above, including the
obligatory part of the MED VII programme. The above study is to be
co-ordinated with the investigations proposed by the Institute of
Hygiene, Trieste, in order to include the whole area of the Gulf of Trieste.

2) Advanced and enlarged examinations of mussels as described above.
3) Research on the fate, behaviour, accumulation and disappearance of
symbiotic and pathogenic enteric micro-organisms in experimental lagoons

which will be artificially polluted by a typical domestic sewage.

In addition, in-job training facilities will be provided.

* * ¥* * *
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D. FUKS

Centre for Marine Research
"Rudjer Boskavic" Institute
ROVINJ

Yugoslavia

The Bay of Rijeka in the Northern Adriatic was selected as the area in
which the quality of the recreational waters was to be systematically
investigated since June 1976. .

Eighf representative coastal stations (10-15 m from the shoreline) were
selected in front of Rijeka, Volosko and Opatija. Two additional open
sea stations, 500 m from the shoreline, are used as reference stations.

The monitored parametefs in all-stations are: - total coliforms, faecal
coliforms, faecal streptococci, dissolved oxygen, BOD .(5 days), pH,
salinity, temperature, atmospheric conditions. In addition, at the two

open sea stations, nutrients, primary productivity and currents are also
determined.

No attempt has been made to generalize the findings or to correlate the
obtained data with the hydrographic condigioné:and.existing‘lénd—based
sources of pollution-because of the high variability of the results
obtained so. far. This will be done when more data are collected.

¥* * * * *
S. S0BOT . :
Institute for Oceanography and Fisheries
© SPLIT : s T '
Yugoslavia . :

A sanitary survey of recreational beaches in four areas (Zadar, Split, ,
Ston and Dubrovnik) along the Adriatic,Coast was initisted and-has been
systematically carried out since November 1976. On 25 coastal -stations
(10-15 m from the shore), standard microbiological parameters (faecal
and total coliforms, faecal streptococcus and heterotrophs) and )
accompanying physical and chemical parameters are collected in sediments
and sea-water. ‘Until May 1977 three baseline measurements were made on

all stations and the frequency of sampling will be increased during the
bathing season. T - :

In one area (Ston) additional sampling of Mytilus ﬁalloprovincialis and
Ostreo edulis is performed using systematic standard microbiological
test procedures. ' ’

The results obtained so far indicate thaf all the analysed recreational
waters are within the limits of sanitary tolerance, but the sites near

the harbour (which are not used for recreational activities) are heavily
influenced by faecal pollution.

* * o * »*
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. N MAPS
This set of maps illustrates the geographical distribution of the research
centres participating in various- pilot projects of the Co-ordinated Med-
terranean Pollution Monitoring and Research Programme (MED POL)}, of the
Regional Activity Centres relevant to MED POL projects and the areas where

monitoring or research activities are carried out in the  framework of MED
POL pilot projects.
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UNEP/IG.11/INF.3  ANNEX VI
31 October 1877

Proposal for a Joint Mediterranean Cruise
(MED CRUISE)

This Annex is the reproduction of 'a proposal prepared by the
TAEA/FAG/I0C/WMO/UNEP Steering Committee for a Joint . Mediterranean
Cruise planned for 4-6 months during 1878. The proposal was
distributed to all principal investigators and heads of institutions
participating in MED POL projects as well as to - National
Co-ordinators of MED POL asking for their commerits and suggestions
on the plans reflected in the document.



INTRODUCTION

As part of the Mediterranean Pollution Monitoring and Research
Programme (MED POL), which is implemented as a component of the
Mediterranean Action Plan adopted by the Intergovernmental Meeting on
the Protection of the Mediterranean Sea (Barcelona, January 1975),
several joint cruises have been made during the past two years to
collect data on the state of pollution in the open waters of the
Mediterranean Sea. These were carried out under a joint IAEA/IOC/UNEP
project entitled “Biogeochemical Studies of Selected Pollutants in the
Open Waters of the Mediterranean" and have furnished some of the first
comprehensive information on the levels of heavy metals and

. chlorinated hydrocarbons in water, biota and sediments from the open

Mediterranean which can be compared with concentrations in similar
matrices sampled in the coastal zones as part of the MED II and III
monitoring programmes. Several expert consultation meetings have -
pointed out the need to obtain further data from the open
Mediterranean and also the need for a systemat1c means to acqu1re more
comprehen51ve data in the future.

Reviewing the results of these activities the Mid-term Review Meeting
on the Progress of the Co-ordinated MediterraneanﬁPoliﬂtion Monitoring
and Research Programme (MED POL) and Related Projects of the
Mediterranean Action Plan (Monaco, 18 - 22 July 1977) recommended
(paragraphs 5.5 (v1) of UNEP/WG 11/5) the following:

"More experience is needed and should be provided by experts in
organizing and carrying out joint oceanographic cruises which would
increase the number and quality of data on the open waters of the
Mediterranean and could be used, on request by 'the relevant‘national;
authorities, to provide additional data for certain coastal waters. A
Steering Committee should be established and charged with the task of
preparing a detailed programme for such a cruise along the lines
suggested in document UNEP/WG.11/Info.7." This programme, which should-:
be submitted for approval to the Intergovernmental Meeting early next
year in Monaco, should be prepared in. claose consultation and. .
co-operation with as many Mediterranean sc1ent15ts as poss1b1e "

In order to pursue the matter according- to this recommendation, a
Steering Committee was set up on 9 September 1977, composed of FAO,
I0C, WMO, IAEA and UNEP, with IAEA chosen as co-ordinator of the work
and Dr. Charles Osterberg, Head, International Laboratory of Marine
Radioactivity, Monaco, elected as Chalrman.

This proposal for a joint Mediterranean efuise’(nso CRUISE) was ~

. prepared under the direction of Dr. Charles Osterberg by members of
_his staff on advice from the Steering Committee.

T -

CRUISE OBJECTIVES

The long;term‘objectlve of the cruise will be to increase the data

"base for understanding biogeochemical processes whlch influence the

fate of pollutants in the Mediterranean Sea.
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The short-term objective of the cruise is data acquisition,
intercalibration of sampling methods, familiarization with new
techniques and training of personnel from countries which lack
adequate facilities for shipboard training.

3. CRUISE SCHEDULE

The cruise is planned for 4 - 6 month period during 1978.

4. CRUISE PROGRAMME
4.1 Scope

‘The core of the MED CRUISE project will consist of a regular
interdisciplinary sampling programme carried out at a series of
standard open ocean stations (S00S) situated in a grid designed to
maximize information gained from the different cruise legs. At each
S00S, the following samples will be taken:

a. large volume water samples for heavy metals and
chlorinated hydrocarbons,

b) Undisturbed sediment core for heavy metals and
chlorinated hydrocarbons,

c) Isaacs-Kidd midwater trawl for measuring heavy metals
and chlorinated hydrocarbons in nekton and
macrozooplankton,

d) Surface phytoplankton and zooplankton for heavy metals
and chlorinated hydrocarbons,

e) Neuston tow for tar balls,

f) Water samples at 1 meter depth for dissolved
hydrecarbons,

g) Standard hydrographic casts for temperature, salinity,
dissolved oxygen and nutrients.

In addition, at a few selected SO00S the following activities will be
undertaken:

h) Determination of flux of particulate matter and
associated pollutants in water by use of sediment
traps,

i)  Study of air to sea particulate flux by large volume
air filtration techniques,
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j) Otter-trawling and dredging for benthic organisms,
k)  Intercalibration of methods,
1) Large volume samplidg for radionuclide measurements.

Geographic area to be covered

MED CRUISE will cover only the open waters of the Mediterranean.
Specific programmes in the coastal waters might be undertaken only
upon, request of countries controlling these coastal waters.

The cruise has been divided up into 16 legs - consisting of a total of
75 S00S (Figs. 1 and 2) - which are initiated and terminated at

eleven different ports of call throughout the Mediterranean. The
stations have been chosen so as to give good geographlcal coverage of
all regional _bodies of water which make up the Méditerranean. In some
cases, stations have been designated in areas where known. - )
oceanographic phenomena occur in order to correlate pollutant levels .
with general or specific oceanographic features (Fig. 3).  Three
examples are the Mediterranean and Atlantic water exchange across the
Gibraltar Sill (Stations 11 - 13),. areas of bottom water formation off
 the islands of Rhodes and Thira (Stations 41,w42, 43, 48, 49 and 50),
and the Mediterranean and Black Sea water exchange across the
Bosporus. The. detailed MED CRUISE plan is presented in Table 1.

The proposed cruise tracts and sampling stations outlined in Table 1
will require approximately four months to complete. This is
considered the minimum time necessary to extensively survey the open
waters of the Mediterranean. Pending the availability of additional
ship time (i.e. two months), certain areas or specific stations would
be re-occupled as dictated by the results obtained durlng the flrst 16 |
legs. . .

Detailed sampling procedures for S00S

a. Biota » o
(i) Microplanktonw ‘ ) ' B L
Surface microplankton (phytoplankton and zooplankton) samples will be
taken by towing standard plankton nets at a depth of approximately 4 )
meters for 30 to 60 minutes. Towing speed should be between 2 and 3
knots. Samples will be carefully examined and all tar balls, paint
~chips, metal. chlps, etc., removed before storage. An aliquot of the
- sample will be preserved in formalin for identification and the
remainder split in two for separate analyses of heavy metals and
chlorinated hydrocarbons. The drained microplankton samples will be
wrapped in pre-cleaned aluminium foil or plastic, dependlng upon the
desired analy31s, and stored frozen at —20°C. T e 1
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(ii) Macrozooplankton and Nekton

Standard Isaacs-Kidd midwater trawls will be made in stepped-oblique
fashion between 200m and the surface. The trawl should be towed for
approximatley 60 minutes st speeds of 3 - 4 knots. The organisms will
be sorted on board and the predominant species treated and stored as
outlined for the microplankton. The principal organisms to be
collected are euphausiids, pelagic shrimp, pteropods, salps, myctophid
fish, amphipods and chaetognaths, several species of which are
ubiquitous throughtout the Mediterranean,

(iii) Benthic biota .

Owing to the long times necessary and difficulties involved in bottom
trawling at great depths, benthic biota will be sampled only at
selected S00S when time permits. Standard Otter trawls, beam trawls
and/or bottom dredges will be towed at or near bottom for 60 minutes.
Samples will be treated as mentioned above. The principal benthic
organisms to be sampled are those species found throughout the entire
Mediterranean such as shrimp, crabs, echinoderms, molluscs,
holothuridians and certain species of benthic fish.

(iv) Other

Periods of time will also be alloted to ancillary biological studies
which are closely related to the core S00S sampling programme.
Examples of studies such as these may be collecting phytoplankton
under "bloom" conditions or sampling certain commercial species of
pelagic fish for the purpose of measuring concentrations of heavy
metals and chlorinated hydrocarbons. Proposals for these special
projects will be submitted to the Steering Committee in charge of the
ship's scientific programme and accommodated in the MED CRUISE plan
whenever possible.

b. Water
(1) Chlorinated hydrocarbons

Large volume water samples will be taken with a 60 liter aluminium and
stainless steel Bodman bottle, at each station and analysed for
chlorinated hydrocarbons. Several depths will be sampled at each
station. Samples will be analysed for PCBs and pesticides using the
technique of adsorption on XAD-2 resin. If it is possible to instal a
GC on board ship, water samples will also be analysed for low
molecular weight chlorinated hydrocarbons by the adsorption/desorption
technique using Tenax cartridges.

(ii) Metals

Water samples taken for trace metal analyses will be collected using a .
30 liter PVC Nishkin bottle and will also be taken at various depths.
After necessary pre-treatment, these samples will be stored on board
and off-loaded periodically for shipment to laboratories for analysis.



Page 5

(iii) Temperature, salinity, oxygen and nutrients

Aliquots of water from each sample will be used to determine. .
temperature, salinity, dissolved oxygen, phosphates, nitrates and
silicates. All measurements can be made on board; nutrients will be
determined by means of an autoanalyzer, salinity by an induction
salinometer and oxygen measured by the Winkler technique.

c. Sediment

Sediment will be sampled using a 2lcm diameter gravity corer
(Sphincter). These cores will be extruded on board ship immediately
after they are taken. They will:be: sub-sectioned in 1 or 2 cm slices
to a depth of 10 or 15cm and frozen at -20°C. . These sub-samples will
be used for both metal and chlorinated hydrocarbon analyses. If
possible, a box-type corer ‘will be used on selected stations in order -
to obtain a more refined correlatlon between concentratlons of various
pollutants and depth in the sediment.

d. Suspended particulate matter

At representative stations, samples of suspended particulate matter
will be taken for analyses of chlorinated hydrocarbons, trace metals
and occasionally radionuclides. Techniques involved will be adjusted
to eliminate possibilities of contamination. For example, glass fibre
filters will be used in-the sampling procedure for chlorinated
hydrocarbons.

At a few stations, it is planned to deploy and retrieve sediment
traps. This will be ‘done in collaboration with certain Mediterranean
scientists and scientists from abroad. This exercise will involve .the
deployment of traps which will either be moored to the bottom or ‘T
allowed to *free-float' for perlods of up to’ 3 months, after which
time they will be retrieved.using either the same.ship or any other
suitable vessel worklng in the Mediterranean’ during the latter half of
1978. Depending on the t1m1ng of MED CRUISE, relative to other

" available vessels, time will be alloted for either deployment or . .
retrieval of these sediment traps in selected areas. The analysis of
material caught in the traps will be a multidisciplinary effort
involving sedlmentologlsts, blologlsts and analytlcal chemlsts, etc.

e. Air ; )
~ e - B PR

Air samples will be taken for chlorinated hydrocarbon analysis using
high volume air pumps outfitted with glass fibre filter traps and
silicon oil-coated beads. Samples of airborne particulate matter for
" metal analy31s will also be taken. In order to avoid ship
contamination, all samples will be taken while the ship is underway
rather than on the indicated stations. Samplers will be placed in the

furthest and highest p051t10n avallable on the sh1p in order to avoid
stack gases, etc. -

Tenocoaa T e
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f. Tar balls

At each station, neuston nets will be towed st the surface for
approximately 30 minutes to collect tar balls and mousse.

g. O0il slicks

During the cruise oil slicks, whenever encountered, will be sampled by
means of a surface film sampling device (e.g. Garrett type).

h. Other
In addition to the core programme, the ship can be put to use in

ongoing MED POL projects such as releasing drift cards (DRIFTEX) and
aiding in the contingency plan for the Malta 0il Combating Centre.

SHIP REQUIREMENTS

General

The MED CRUISE is planned to be undertaken by use of a chartered
vessel from USSR. It will be in the 50-70 meter class and be capable
of accommodating 15-20 scientific personnel for up to 25 days. It
will be equipped for both hydrographic and biological sampling.

Necessary deck, navigational and manceuvring equipment, etc.

a. Winches

One hydrographic winch with at least 6000m of cable is essential.

This winch should be equipped with a Tensiometer as well as good meter
wheels. It should have variable speed capability for both deployment
and retrieval with a speed range of 0-100 meters per minute.

A trawl winch is also required and should be capable of puliing a
bottom dredge or trawls at depths up to 5000m. This would allow
dredging in the deepest areas of the Mediterranean (Stations 40, 51
and 67). However, if this capability is not available, the minimum
depth in order to dredge samples in most areas of the open
Mediterranean Sea is about 2500m. This winch should also be equipped
with tensiometers and good capability of accurately measuring the
amount of cable deployed, e.g. a meter wheel.

b. Crane

Since gravity coring and large volume water sampling involve the use
and manipulating on deck of fairly heavy equipment, it is desirable
that the ship be equipped with a small flexible-boom type crane. This
would allow the safe manoeuvring of Bodman bottles and corers from
storage areas to the hydrographic platform; it would also be needed
for the deployment and retrieval of sediment traps.
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c. Navigation

The ship should be capable of determining its position in the open sea
to within, at least, 1 km. It would be preferable if the ship had
satellite navigational capabilities; however, any other navigational
system which would meet the stated requirements is acceptable.  When
on station the ship must be capable of maintaining a vertical wire

‘angle in at least moderate seas. Therefore, it should be equipped

with a bow thruster or other manceuvring system in order to meet this
requirement. In order to carry out plankton tows with fine mesh nets
the ship must have a minimum steady speed capability of 2 knots or
less.

d. Depth recorders

The ship must be equipped with the necessary sonar transmitters (one
for shallow and one for deep) areas, precision graphic recorders and
ancillary equipment in order to determine bottom depths up to 5000
meters and to record signals from acoustic plngers.

e. Laboratorles

The ship should contain enough laboratory space to accommodate at
least 15 to 20 scientists. It should have running sea-water and fresh
water, a llU-220V A.C. 50 cycle electrical supply, freezing space for
at least 2000 liter capacity (walk-in type) for storing biological and
sediment samples, and a cold room for storing water samples. (metals).
To operate the analytical instrumentation, a separate stabilized .
supply of 5 kilowatts (220 + 5%) is essential. It should also have a
workshop for repairing or fabrlcatlng equ1pment while at sea. The
shop should contain all common tools, table saw, band saw, drill press
etc. Good commun1cat10n links between labs, winches, hydrographic
platform and brldge are essentlal. s - S e L

f. Optional items

An air compressor supplying-clean air for filtratioh*apparatus -and for
servicing scuba diving tanks is recommended. This latter- gear will be
used for observations, repairs and the deployment and retrleval of
some spec1allzed equipment .such.. as‘sedlment traps.' :

SCIENTIFIC EQUIPMENT REQUIREMENfS'

The following equipment should be purchased and prov1ded w1th the
ship. : o B

General

2 pH meters L ] _ P - -
Minimum 20 Niskin bottles B I
25 unprotected and 50 protected ‘certified rever31ng

thermometers .

~
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STD probe (preferably with rosette sampler) with

adequate cable and winch capabilities to 5000m

induction salinometers

4-channel autoanalyser :

fluorescence spectrophotometer and spare parts

small rubber dinghies

irradiance meter

desk top calculators

small centrifuge capable of 2000 g

10 plastic buckets (10 liters)

Large spool of sisal rope

Large spool of nylon cord

15 complete sets of raingear

1 quartz distillation apparatus (capable of 10 liter/day)

Ion exchange column to deionize water

Large volume filtration system (Batelle Northwest type)
and pump

5 Millipore filter flasks and scinters

1 case of millipore filters of various pore sizes

N N e N

Biota

8 l-meter plankton net rings

High speed plankton nets

2 zooplankton separators

4 l-meter diameter zooplankton nets with about 276-300um
aperature

l-meter diameter phytoplankton nets with about 76 um aperature
neuston sleds and nets

3-meter Isaacs-Kidd mid-water trawl depressors and nets
Otter or beam trawls

bottom dredge with sieves and screen

Dip nets and hand lines

4 dissecting microscopes (30-100 X)

2000 100-ml glass plankton bottles

Adequate formal, alcohol, range of acids and fixatives

10 plastic sorting trays

5 complete dissection kits

2000 200-ml plastic bottles for sample storage

N BN

Water

2 sets of automatic pipets

6 30-liter PVC Niskin bottles (preferably on a rosette sampler
with STD probe and electronic activator)

3 60-liter Bodman type bottles

100 35-liter plastic bidons

A 2000-litre plastic bag sampler

5 automatic burettes and 500 certified bottles for
Winkler filtration

Several vacuum pumps

Several bathythermographs (preferably XBT) for both
shallow and deep waters

Page 8
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Sediment

2 21-cm Sphincter cores with spare nose cone
Grab sampler (van Greve type)

Box corer

Bottom dredge

Acoustic pinger

Precision depth recorder

2 turbidity meters

3 secchi discs .

1 set of standard geological sieves

Air

2 high volume Bendix ‘air pumps
1 low volume air pump with’ contlnuous fllter
Changer

PARTICIPANTS

The participation in the MED CRUISE will be limited to marine
scientists and technicians from institutions designated as
participants in MED POL. For the various cruise-legs,.priority will
be given to participants from countries traditionally -interested in
the area covered by the individual legs.

Steps have been taken by the Steering Committee to identify the

potential participants in the MED CRUISE.

CO-ORDINATION

The Steering Committee. for MED.CRUISE will.handle all matters relevant
to, the cruise until* the latter has been approved by: the Governments-
and the relevant organizations of the United Nations system backing
the Mediterranean Action Plan., Afterwards the Steering Committee will

be changed into the MED CRUISE Co-ordinating and Management Committee

(CMC) composed of Mediterranean scientists and representatives of the
relevant Unlted Nations bodles.

A Mediterranean scientist will be appointed for 12 months as cruise
co-ordinator to organize and supervise the implementation and follow
up its results under the general gu1dance of the CMC.

For the 1nd1v1dual cruise-legs scientific leaders will be selected who
will be respon31ble to the cruise co-ordinator for the successful
accompllshment of the various- legs. )

The cruise co-ordinator will be selected by the Steering Committee and
will be appointed by IAEA on the Committee's recommendation. The
selection and appointment of scientific leaders for various )
cruise-legs will be made by the CMC on the recommendation of the
cruise co-ordinator.



Teble 1. PROPDSEfD MED CRUISE SCHEDULE

Leg Port Station Locatjon Remarks / Rationsle
No. Lat. Long.
. MONACO (14 days) Initisl port of call to be Monaco in order
to load all eguiﬁment necessary for all
’ y 16 legs of MED CRUISE. To conduct a_"shake-
(1) 43°10'N  B°lD'E down" cruise with ship's crew and relevant
. scientific personnel.
{2 42°40'N  B°40'E All equipment for standard open ocean stations
(2) oo : (SODS? ngfl be tegted. Thispincludes large
Leg 1 (3 days) (3) 42°50'N  9°55'E volume water samplers, nets, trawls,
. salinometers, etc. Intercalibration run.
(4) 43°35'N  9°3D'E
Monaco (3 days) Revision and modification depending on outcome
. of "shake-down" cruise.
(5)  43° O'N 6°30°E Region of up-welling
- (6) 42920'N  5°60°'E Area of high surface evaporation due to
& /\H Mistral
> ~ Leg 2 (3 days) (7) T43% D'N SP1O°'E Ejgh particulate content near mouth of Rhone
iver
. : (8)  40°50'N  3°10°E
v Barcelona (2 days)
e (9) 40°48'N  1°30'E Ebro fan
(10) 37° O'N  1°D5'W
(1) 35955'N  7°15'W Correlation of pollutants with Atlantic inflow
} A . . and Mediterranean outflow across Gibraltar Sill
(12) 36° O'N " 4°15'W ) ,
Leg 3 (6 days) (13) 35945'N.~ 2°30'W Possible correltation of pollutants with well
: . known nephaloid layers in this region.
‘) . Algers (2 days) ) .
(14) 37920'N  2950°E. :
Leg 4 (2 days) P (15) 38930°'N  2°45'E Balearic Islands region
Palma (2 days) -
: « (16) 38°20'N  4955'E Relatively high biological.productivity
. (17) 37°40'N  6°S5'E
Leg 5 (5 days) (18) 4p° O'N 7°10'E
’ (19) 41°30'N  7°15°'E
Monaco (4 days) .
’ (3) 42950'W  9055'F Repeat of station occupied on "shake-down"
ruise to test reproducibility of sampling.
?Intercahbratmn tests}
Leg 6 (4 days) (20) 42% 0'N  10°30'E .
T _ . (21) 40°20'N  12945°'F Deep Tyrrhenian Sea .
. (22) 38°50'N 15°20°E C;;Jrrelation.of‘ metal content with region of
- Lo - -~ ‘7 »« .7 " high voleanic activity, e.g. Stromboli
Messina (1 day) " P
- (23) 389 O'N . 11°30°F , - -
Leg 7 (3 days) - (28) ©  36°5'N 10°35'E" - Pollutants levels across sicullo-Tunisia Sill .
' .1(25) + 36°10°'N “139%5'E
‘ Valletta (2 days) - . T
] . (26) 33955'N  14° O'E
Leg 8 (5 days) ’ ' - (27) 32935'N 17° O'E Gulf of Sidra circuit
S . - -(28) 32955'N "25° QO'E Gulf of Sidra circuit ~.
3 A . C L (2 34°15'N 20°25'€  Gulf of Sidra circuit -
- 3. ’ (30) 34°25'N 17°35'E ° ° Gulf of Sidrs circuit
g w velletta (1 day) ~ "> .+ - - ]
¥, - (31) 37°40'N  15930°E Metal levels of region of high volcanic
3 ) S . - activity (Mt. Etng?. Correlation with
- Station” 22 which is on opposite side of
. Straits of Messina
» (32) 38°10°N. 18°40°'E
Leg 9 (6 days) (33) | 39°50°'N  19°15°'E Mouth of Straits of Otranto
: ’ (38) 41°45°'N " 17°45°E Deepest point in Adriatic. Bottom water
ormation zone
(35) - 42°35°N° 14°45°E
. (36)' N . 44°50'N  12°50°'E Mouth of Po river
(37) 45°30°'N  13°10'E Zone of high biological productivity
Rovinj (1 day) - °
i . -(38) 43°50°'N  14940°'E Dragica rise region
Leg 10 (5 days) (39) 40°45'N  18945'E Shallow point of Otranto sill
36°35'N  21°10'E

‘ . : (40)

Deegest point in Mediterranean Sea.
Bottom water formation



Table 1. PROPOSED MED CRUISE SCHEDULE
Leg Port Station Locat ion Remarks / Rationale
o. Lat. forg.
Athens {1 day)
(41) 35915'N  23°05'E Outflow of bottom water from sea of Crete
Leg 11 (8 days) (42) 36° O'N  23°55'E
(43) 35940'N  26°10'E
(a4} 36930'N  25935'E Extinct volcano (Thira Island)
(45) 38°15°'N 25C15'E
(46) 39°15'N 259 O'E
(47) 40° O'N  26°10'E Mediterranean bottom water and Black Sea
exchange through Sea of Marmara and
Dardenelles
{48) 40°51'N  2B8°52'E Mediterranean bottom water and Black Sea
exchange through Sea of Marmars and
Dardenelles
(49} 41°28'N  29°30'E Mediterranean bottom water and Black Sea
exchange_ through Sea of Marmara and
Dardenelles
Izmir (2 days)
(50) 35950'N  27935'E Qutflow of Aegean bottom water. Formation
of Mediterranean water (4,338m
{51) 36° O'N  28°35'E
Leg 12 (5 days) {52) 36°30'N  28°20'E -
(53} 35%40'N  32°30'E
Limassol (2 days)
(54) 35°25'N  35°10'E Eastern Mediterranean loop
(55) 35855'N  34°05°'E
(58) 36°10°N 35°15'E
(57} 35025'N  34°40°E
Leg 13 (4 days) (58) 33°55'N  35°05'E
(59} 33° O'N  34°30'E
(60} 33° O'N 33°15°'E
Limassal (2 days)
teg 14 (2 days) (61) 32°40'N 31° G'E Nile Delta region
(62) 32540'N  29°42'E
Alexandria (1 day)
(63) 33°45'N  28°50'E Deepest area of Levantine basin
(64} 359 O'N  28°S0°E
(65) 32°25'N  26950°'E See Station 63
(86) 33935'N  26°30'E
Leg 15 (11 days) (67} 34930'N  26°15'F See Stations 50, 51 and 52
(68) 33°40'N  23° D'E
(69) 35°30°N  18925'E Deep central Ionian Sea
(70) 36°35°'N  1B°30°'E
Valletta (3 days)
(71) 38°55'N 10°50'E See Stations 23, 24 and 25
(72) 40°20'N  11°15°E Deep Tyrrhenian Sea, see also Station 21
(73) 41°15°N 10°25'E
Leg 16 (7 days) (74) 40°15'N  5°45'E
(75) 41°25'N 5945'E To be correlated with Station 6

MONACO

(Total cruise time = 121 days)
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