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PREFACE

Unosco Reports In Marine Science ava doslgncd to servo specific 
programme needs and to report on developments in projects conducted by the 
Unesco Division of Marine Sciences, including thoso involving collaboration 
between the Division and the Intergovernmental Oceanographic Commission.

Designed to serve as a complement to the Unosco Technical Papors In 
Marina Science, the Reports are distributed automatically to various 
institutions and governmental authorities. Individuals may, at their 
request, receive copies of specific titles, but cannot be included on the 
automatic distribution list. Both the Reports and the Technical Papers 
series ara froo of charge.

Requests for copies of specific titles or for additions of institutions 
or authorities to the mailing list should bo addressed, on letterhead 
stationery if possible, to:

Marino Information Centre 
Division of Marine Sciences 
Unesco
Place de Fontenoy 
75700 Paris 
France

The designations employed and the presentation of the material in this 
document do not imply the expression of any opinion whatsoever on the part 
of the Unesco Secretariat concerning the legal status of any country, 
territory, city, or area or of its authorities, or concerning the 
delimitation of its frontiers or boundaries. The ideas and opinions 
expressed are those of the authors and do not necessarily represent the 
views of Unesco



ABSTRACT

Tliis report presents the results of the Second Scientific POEM (Physical Oceanog­
raphy of the Eastern Mediterranean) Workshop held in Trieste, Italy at the Osscrvatorio 
Geofisico Sperimeiitale (OGS), 31 May - 4 June, 1988. A collective data set was produced 
containing 23 data sets contributed from Germany, Greece, Israel, Italy, Turkey, the United 
States and Yugoslavia. Scries of informal presentations were given with the discussion of 
the most recent analyses of POEM data sets: general hydrographic surveys and time scries 
of current measurements in the Italian and Greek Straits. Considerable progress resulting 
from the modelling effort was evident in both the modelling of the general circulation and 
energetic mcsoscalc eddy field.

KI-SUMK

Le present rapport contient les résultats du deuxième atelier scienti­
fique POEH (Océanographie physique de la Méditerranée orientale) qui a eu 
lieu du 31 mai au 4 juin 1988 à l'Osservatorio Geofisico Sperimentale (OGS) 
de Trieste (Italie). Cet atelier a permis de mettre au point un ensemble de 
données collectives comprenant 23 séries de données fournies par l'Allemagne, 
les Etats-Unis, la Grèce, Israël, l'Italie, la Turquie et la Yougoslavie. Les 
participants ont pu entendre diverses communications informelles à l'occa­
sion de l'examen des analyses les pius récentes des ensembles de données 
POEH : travaux hydrographiques généraux et séries chronologiques de mesures 
des courants dans les détroits italiens et grecs. Des modèles de la circula­
tion générale et du champ énergétique des tourbillons de moyenne échelle ont 
illustré de façon évidente les grands progrès accomplis dans le domaine de la 
modélisation.
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RESUMEN

En este informe se exponen las cone lus loner, del segundo seminario 
cientlfico sobre Oceanografie Fisica del MediterrAnco Oriental 
(POEM), celebrado en Trieste, Italia, en el Osservatorio Geofisico 
Sperimentqle (OGS), Ios dias 31 de mayo al 4 de junio de 1988. En 
el curso del mismo se expuso un conjunto refundido de datos, 
formado a partir de 23 subconjuntos de datos aportados por Alemania, 
Ios Estados Unidos, Grecia, Israel, Italia, Turquie y Yugoslavia. 
Se llevaron a cabo diverses presentaciones, de caracter no oficial, 
en el curso de las cuales se debatiuron Ios analisis mas recientes 
de conjuntos de datos sobre POEM: estudios prâcticos de hidrografia 
de caracter general y series temporales de mediciones de las 
corrientes en Ios estrechos italianos y griegos, debates que 
pusieron de manifiesto Ios notables progresos alcanzados gracias a 
la elaboración de modelos matemâticos, tanto de la circulación 
general como del campo de turbulencias fuertes de mesoeseala.

PE3KJME

B HacTonmeM flooane npeflCTanneuM pe3ynbTaTbi BToporo ynebtio- 
npaKTHMecKoro ceMHuapa nOEM (<I>H3HMecKaH oKeanorpa(J>HH boctomhoh 
nacTH CpeflH3eMHoro Mopn) , KOTopbifi npoxoann 31 Man - 4 hkmh 1988 r. 
b TpnecTe, HTannn, b SKcnepHMenTanbHOH reo<]>H3HMecKOM obcepBaTopnH. 
Bbui noflroTOBjieH obbe/jmieinibift MaccHB naiiHbix, coflepwauinfi 2 3 MaccHBa 
aaHHbix, KOTopbie bbinn nonyneHbi ot «fcenepaTHBHOfl PecnybnnKH repMaHHH, 
rpeuHH, H3paHJiH, HTajibH, TypuHH, CoemiHeitHbix UlTaTOB h rOrocjiaBHH. 
Pnjq opaTopoB BbicTynnn c HeocJ>HUHajibHbiMH coobueHHHMH, a TaK«e o6cy«- 
flajiHCb caMbie nocneflHHe aHann3bi MaccHBOB jqaHHbix I10EM: obmne rnnpo- 
rpa4>HMecKHe cbeMKH h BpeMeHHbie pnflbi K3MepeHHH TeneHnn b nponnBax 
Pi T a Ji h h h TpeuHH. Ha6 jiro^aeTCH 3HaMHTejibHbiH nporpecc b pe3yjibTaTe 
ycHJiHH no MonejiHpoBaHHK) Kax b nnaHe MoxiejiHpoBaHHn obujen nnpKyjifl- 
UHH, Tax h 3HepreTHMecKHx Me30MacuiTa6Hbix Bnxpeabix nonen.
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I. FOREWORD AND ACKNOWLEDGMENTS

The second POEM Workshop was held in Trieste, Italy, May 31-Junc 4, 1988 at 
the Osservatorio Geofisico Sperimentale (OGS), hosted by Dr. Antonio Michclato, Italian 
Coordinator and Executive Scientist of POEM.

The main objectives of the Workshop were:

1. To pool together the POEM hydrographic data sets into a common datab.i;.< with 
priority given to POEM V, II and IV as decided in the Steering Committee Meeting 
of Paris, January 1988.

2. To share the recent results of ongoing work, both in the analysis of POEM data and 
in the modelling component.

A series of informal presentations was given and general dicussion ensued, summarized 
in the collected abstracts. At the end of the Workshop, each POEM scientist who con­
tributed POEM hydrographic details was given the tape with the pooled POEM database.

**************

We would like to extend our gratitude and appreciation to the OGS, Trieste, Italy 
for their hospitality and excellent arrangements, and especially Dr. Antonio Michdafo 
for his work in coordinating the Workshop. The facilities and support of the OGS staff 
were instrumental in accomplishing our most important objective — producing the data 
tapes from the pooled and collected data, an historical POEM achievement. UNESGO- 
IOC provided necessary partial support for selected participants. The Workshop especirdh 
appreciates Dr. Selim Morcos’ contribution to POEM and welcomes the participation of 
Dr. Gualter Soares. And a special thanks to our young scientists who worked effojtJessly 
throughout the week, both day and night, to produce this data tape, led tirelessly by Dr. 
Nadia Pinardi. The editing and production of this report were carried out by Ms. Marsha 
Glass Cormier, and we aiso thank Ms. Gail Tanner for assisting in production.

Allan R. Robinson

Paola Malanotte-Rizzoli

1

Co-Chairpersons, POEM 
Cambridge, MA USA 

May, 1989



II. AGENDA with Recommendations for Working Groups

AGENDA

Second POEM Scientific Workshop 
OGS, Trieste, Italy — 31 May - 4 June 1988

Tuesday. 31 May

9:00 am Opening Remarks
(Dr. R. Ramella, Director, OGS; Prof. A.R. Robinson, Harvard 
and Dr. S. Morcos, UNESCO)

PLENARY SESSION I (Chairman, A. Michelae)

9:30-10:00 am A. Program Overview, including Report on Steering Committee
Meeting in Paris (A. Robinson and P. Malanotte-Rizzoli)

10:00-11:45 am B. Brief Overview of National Programs by Steering Committee Members
(presented in alphabetical order by country)
• Cyprus (5 minutes)
• Egypt (5 minutes)
• Germany (IO minutes)
• Greece (IO minutes)

[Coffee Break — 15 minutes]

• Israel (IO minutes)
• Italy (IO minutes)
• Turkey (IO minutes)
• USA (Malanotte-Rizzoli) (IO minutes)
• USA (Robinson) (IO minutes)
• Yugoslavia (5 minutes)

11:45 am-12:15 pm Report on the Modena Mapping Meeting
• Methodology (N. Pinardi)
• Maps (A. Hecht)
• Intercalibration and CTD’s (A. Michelato)

12:15-12:30 pm Aim and Scope of Workshop
(A. Robinson and P. Malanotte-Rizzoli)

12:30-1:00 pm Computer Facilities at OGS (A. Crise)

2



(1:00-2:00 pm LUNCH]

2:00-5:30 pm Working Groups Meet

Wednesday, 1 June

9:00 am-l:00 pm Research Activities

(1:00-2:00 pm LUNCH ]

2:00-5:30 pm WG 1 and 2 meet

Thursday. 2 June

9:00 am-l:00 pm Research Activities

[1:00-2:00 pm LUNCH]

2:00-3:00 pm WG 1 and 2 Meet
• Preparation of reports for subsequent session

PLENARY SESSION II (Co-Chairpersons: A.R. Robinson and P. Malanotte-R>/>»)i)

3:00-3:45 pm A. WG 1 presentation of reports on progress and problems

3:45-5:30 pm B. WG 2 presentation of reports on progress and problems

Friday. 3 June

9:00 am-l:00 pm Research Activities

[1:00-2:00 pm LUNCH ]

2:00-5:30 pm WG 1 Meets

3



Saturday. 4 June

PLENARY SESSION III (Co-Chairpersons: A.R. Robinson and P. Malanotte-Rizzoli)

9:00-9:30 am 

9:30-10:45 ara

11:00-11:30 am

11:30-12:00 pm

ADJOURN

A. Ionian Circulation (A. Artegiani)

B. Future Research Directions for 
Eastern Mediterranean (A. R. Robinson)

Biological/Chemical Oceanography - Development and 
Applications to Bio-chemical and Environmental Problems 
(POEM Phase II) (A. R. Robinson)

( Coffee Break 15 minutes j

C. Working Group Reports
• Working Group 1
• Working Group 2 ‘

D. Co-Chairpersons Business (A. R. Robinson and 
P. Malanotte-Rizzoli)
• Summary
• CIESM
• Timeline

4



Attachment 1

WORKING GROUPS 

There will be two Working Groups.

Working Group 1 (WGl): 
with subgoups

Function:

Co-Chairpersons:

DATA ANALYSIS
(a) Mediterranean
(b) Adriatic
(c) Aegean

Collective Data Analysis 

A. Michelato and N. Pinardi

Working Group 2 (WG2): SCIENTIFIC ANALYSIS AND SYNTHESIS

Function: (a) Summarize Research in Progress
(b) Summarize Scientific Content of Modena Maps
(c) Preliminary Data Inventory
(d) One member of each institute to summarize substantit-c 

findings to date

Co-Chairpersons: A.R. Robuson and P. Malanotte-Rizzoli

RESEARCH ACTIVITIES

Research activities will be comprised of the following:

1. Combination of individual data sets into a unified POEM data set

2. Intercalibration

3. Production of maps according to recommendations of the Modena Report, March 
1988 (page 21, attachment 2)

4. The above three points applied to POEM-V, POEM-IV, and POEM-II

Detailed arrangements of research activities will be announced during the Working Group 
Meetings on Tuesday, 31 May.

5



III. OPENING REMARKS

Dr. Riccardo Ramella

It is with great pleasure that I, on behalf of the Osservatorio Geofisico Sperimentale, 
welcome you to the second POEM Scientific Workshop. I should first like to thank 
UNESCO and IOC for their continuous support to the POEM program in general, and to 
this workshop in particular. I aiso wish to thank the various national organizations whose 
sponsorship has been vital to the starting and successive development of the program.

The Osservatorio has been an active participant in the POEM program from the very 
start and thus is honoured to host this workshop, which represents a further step forward in 
the cooperation between the scientists involved in the study of the Eastern Mediterranean 
Sea.

In recent years we have become used to the idea that in some research fields, progress 
can best, and sometimes can only, be achieved by international collaboration. In fact the 
pooling of national resources is essential to undertake research that would be beyond the 
capacity of even a large country or to make progress faster than would be possible if only 
a single nation were involved.

Because of the nature of marine problems, such collaboration across national bound­
aries has been more common in oceanography than in any other research field. In this 
context, the POEM program is an excellent example of the results that can be achieved by 
the cooperative efforts of many nations. The integrated and coordinated participation of 
research vessels from different countries has made it possible to carry out five large-scale 
cruises in the Eastern Mediterranean Sea. The data set obtained is impressive in extent 
and quality and will surely be a milestone in the understanding of the physical and bio­
chemical processes affecting these waters. The picture which is emerging displays a variety 
of hitherto unknown dynamic features and fluctations in the general circulation both in 
time and space. Thus the need for the extensive use of modern measurement techniques 
and numerical modeling.

I hope that this workshop will provide a productive forum for discussion among the 
scientists of the region and that it will contribute to a better knowledge of the various 
mechanisms that drive the complex water movements in the Eastern Mediterranean Sea. 
I am therefore pleased to officially open the second POEM Scientific Workshop, with my 
best wishes for its success. Thank you and good luck!

Prof. Allan R. Robinson

It is a pleasure for me to thank the Director of the OGS for hosting tills workshop. And 
it is a personal pleasure for me to greet my POEM colleagues and to anticipate another week

6



of stimulating interactions and hopefully of scientific progress in understanding the Eastern 
Mediterranean. I especially want to welcome new POEM scientists who are participating 
for the first time and aiso to welcome those ocean scientists who are joining us to observe 
and to discuss here subjects of interest. We are particularly glad that some younger 
scientists are joining us for the first time, and we hope they will benefit and contribute. I 
aiso thank Drs. Mario Ruivo and Dale Krause of the 100 and the UNESCO Division of 
Marine Sciences.

It is a special moment for me to remark that Dr. Selim Morcos of UNESCO, a scientist 
long interested in the Eastern Mediterranean who has been an architect and a tiller of 
POEM, will be retiring at the end of this year, and we hope he will remain interested and 
with us on the Steering Committee.

It is a very important moment in the POEM Scientific Program because we are ending 
Phase I of the Science and are beginning Phase II of the Science. In Phase I we have 
collected data, and we set up models. Now we are at the transition time where we have 
to pool the data, make a collective data set and carry out the cooperative and synthetic 
scientific analysis. The first step, major step, of Phase II is to be taken here in Trieste 
at this workshop. There are three goals of the workshop. The first is the absolutely 
essential one of creating an intercalibrated pooled collective data set. The second goal is 
to attempt a synthetical scientific statement about the Eastern Mediterranean as of now. 
The third goal is to initiate our planning for future Eastern Mediterranean science. Thus 
the substantive success of the Trieste Workshop is absolutely necessary for the success of 
the POEM Scientific Program.

The first POEM Workshop hosted in Turkey launched a successful Phase I of POEM 
scientific work. We hope that we will again achieve our goals here at Trieste. It is very 
fitting that Dr. Antonio Michelato host this workshop at the OGS because Dr. Michelae 
and his group have contributed substantially to POEM, to both critical technical issues 
and facilitating cooperative scientific investigations.

Dr. Selim Morcos

Dr. Ramella, Director General of OGS, ladies and gentlemen, my dear colleagues 
in the POEM community; it is with great pleasure that I speak to you today on behalf 
of UNESCO and the Intergovernmental Oceanographic Commission, the IOC. I take this 
opportunity to convey to you the greetings of the Director General of UNESCO, Dr. 
Federico Mayor, and his best wishes for a successful meeting to enhance the scientific 
cooperation in the Eastern Mediterranean.

As we ali know, the Osservatorio Geofisico Sperimentale (OGS) of Trieste has been a 
participating institution in POEM since its beginnings. The efforts and assistance of OGS 
are well known to us; the efforts of its director, Dr. Riccardo Ramella and our friend, 
Dr. Antonio Michelato, are appreciated by ali POEM scientists. I would like to take this

7



opportunity to express my sincere thanks to the OGS, its directors and staff, for hosting 
this workshop and providing ali the necessary facilities for a successful meeting.

It is now almost two years since we met at the first POEM Scientific Workshop. It is for 
ali of us a great pleasure to look back over these two years with a sense of accomplishment 
and fulfillment. Yes, you have achieved a great deal, much more than we anticipated.

In the first POEM workshop we attended in June, 1986, I stated that UNESCO and 
later, IOC, had adopted a favorable attitude toward the POEM program ever since the 
Round Table at the CIESM meeting in Cannes with discussions in December 1982. This 
was mainly based on the fact that the program came as a response to the genuine interest 
of the scientific community and was of potential benefit to the member states concerned, 
facts which we recognize highly. This appreciation and endorsement of the program by 
UNESCO and IOC has been expressed in terms of support to specific activities (eight 
meetings and four publications in three years). Then in a disguised form of warning and 
apprehension I said that the above activities were carried out with substantial resource* 
from UNESCO and IOC, including the staff time and travel required to accomplish thtM. 
activities. We look forward to a time when the POEM Program is strong enough to enter 
a new phase based mainly on the cooperative efforts of the scientific institutions invok ed, 
and on diversified financial resources — national, regional and international, as the case 
may be.

Two years ago POEM was therefore facing the problem of reduced resources both in 
staff time and in financial support. In spite of this, POEM performed remarkably well 
during the last two years.

- Two Steering Committee meetings took place in Palma de Majorica in October 
and in Paris in January 1988.

- POEM scientists participated in special POEM sessions within the framework of laigti 
scientific meetings suc!, as ICSEM in Palma de Majorica in October 1986, in 'lie 
European Geophysical Soceity in Strasbourg in April 1987 and in Bologna in April 
1988.

- A more specific and interesting activity was the meeting of the POEM Mapping Group 
in March 1988.

The greatest achievement of POEM during these last two years was the successful 
cooperative efforts among the participating institutions. Since the Erdemli POEM Wu. U- 
shop, three POEM cruises took place.

POEM III—86 Oct-Nov 1986

POEM IV-87 Mar-Apr 1987 

POEM V-87 Aug-Sep 1987
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More important is the progress made toward building a common data set and a com­
munity model. This is a remarkable record given the little support received from the 
international organizations for this puqjose. This achievement is mainly based on national 
resources, and the commitment of the scientists and institutions involved.

Let me congratulate you in this achievement and tell you that your efforts deserve 
more recognition from the UN system, from the international and regional organizations 
and funding institutions. As you know, UNESCO and IOC are doing their best in sup­
porting POEM, but your promising enterprise needs more financial resources to attain the 
objectives of POEM, particularly in

(i) training on certain aspects of oceanography and modeling

(ii) extending POEM activities to the southern Eastern Mediterranean where there is a 
great need to close the gap in data coverage

(iii) exchange of scientists and expertise, particularly during the coming phase of POEM, 
where a host of activities are planned for 1989 and 1990, including modeling studies 
based on the data obtained in the first phase of POEM.

Professors Allan R. Robinson and Paola Malanotte-Rizzoli will talk to you about 
our last Steering Committee meeting in Paris in January 1988, and on the future plans 
during the second phase of POEM. Now I recognize that we as scientists have concentrated 
our efforts on the scientific aspects of the program. We have not given much thought to 
the financial needs of POEM to adequately complete its first phase and to implement 
the ambitious plans of its second phase. POEM has built enough credibility to be an 
attractive regional program worthy of funding on a large scale. My advice is that no 
effort should be spared in the coming months to present a POEM program to certain 
organizations which have shown in the past an interest in supporting scientific efforts in 
the Mediterranean, particularly those requiring cooperation among European and Arab 
scientists and institutions.

Finally, I wish to express my best wishes for a successful meeting. These wishes 
are shared by my colleague Gualter Soares, from the IOC Secretariat, who is with us 
today, as well as my colleagues in Paris, particularly Dr. Dale Krause, the Director of the 
Division of Marine Sciences, and Dr. Mario Ruivo, the Secretary of the Intergovernmental 
Oceanographic Commission.

Thank you.
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IV. PLENARY SESSION I

A. Program Overview including a Report on the Steering Committee Meeting 
in Paris, January 1083

Professors AUc*a R. Robinson and Paola Malanotte-Rizzoli
Co-Chairpersons, POEM

The origins of POEM were common scientific interests that led to scientific interaction 
— an interest in unknown regional science and the potential for the Eastern Mediterranean 
as a global process laboratory. POEM Phase I has been completed in the form of three 
major accomplishments: acquisition of data, setting up and calibration of models, and 
establishment of effective and serious cooperative scientific arrangements. The broader 
scientific overview of POEM is reflected in the following accomplishments:

i) Definitive general circulation surveys carried out with coarse mesoscale resolution, a 
basis for unbiased and definitive data set, and collective analysis of melded data;

ii) identification or discovery of an energetic mesoscale through “mid-ocean” eddies, co­
herent vortices, meandering Asia Minor currents, Rhodes Gyre oscillations, North 
African current extension of filaments and jets, and the important relationship of this 
mesoscale to water mass formation and transport;

iii) comprehensive basinwide transient tracer experiment that has been carried out.

POEM Phase II tasks start at the Trieste Workshop. A pooled intercalibrated col­
lective data set must be established which began at the Modena mapping meeting. This 
scientific step must be used in synthetical scientific analysis of descriptive, kinematical, 
and dynamical processes. Finally and simultaneously, a cooperative modeling effort will 
develop and from it the construction of a community model.

The community model must be a 1930’s or Multi-scale Model Hierarchy. Dynam­
ical modeling must be associated with mesoscale processes, water mass formation and 
transport, and general circulation. The hierarchy can have a choice of explicit physics — 
primitive equation, quasigeostrophic, surface boundary layer, regional or basin scale, or a 
general circulation model with eddy resolving.

The Trieste Workshop must be a point of departure for air-sea interaction and the 
initiation of data assimilation. Future research directions must be addressed and planned 
at this stage of POEM. Movement towards an Eastern Mediterranean Ocean Descriptive 
Predictive System (ODPS) must be discussed. This will be a real time observational net­
work for data assimilation in a dynamical model. Dynamical process studies of Air-Sea 
Interaction (ASI) must be initiated, a necessary step towards our next scientific program 
in the region. Biogeochemical processes and fluxes should be recognized as important for
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not only scientific purposes but for the necessity of management and environmental qual­
ity control. A definitive study of deep water formation and thermohaline budgets should 
include Mediterranean-Adriatic interaction as well as the study of Levantine Intermedi­
ate Water (LIW) formations. The transport and fate of Levantine Intermediate Water 
formations through the Straits of Gibraltor should not be overlooked.

From the Trieste Workshop, a scientific overview statement will evolve into an article 
suitable for publication in Nature, authored by the POEM group. We will initiate future 
planning of post-POEM Eastern Mediterranean science.

The emergence of EPICS (Eastern Processes and Interdisciplinary Cooperative Studies 
— ODPS, ASI, Biogeochemical Fluxes, Thermohaline budgets, LIW formation jind fate) 
is the natural response to POEM, our sonnet to the sea. Let this be the special name 
within our working scientific community for the new phase, POEM II.

For the benefit of those unable to attend the Steering Committee Meeting in January, 
a brief synopsis was presented. Presentation of the status of national research and review 
of field programs. Data Management and exchange was implemented by the POEM Map­
ping Croup at CNR-IMGA in Modena, Italy in March 1988. A common methodology for 
mapping data was established. A Cruise nomenclature emerged. Modeling progress was 
reported and visits to Harvard in Spring 1989 were arranged for participating POEM insti­
tutes to work on the community model which will culminate in the Third Scientific POEM 
Workshop at Harvard. Program planning for the next two years with emphasis on conclud­
ing events for the final stages of POEM. A final and fourth scientific Workshop in Venice 
in 1990 will be the prelude to EPICS. The future directions of physical oceanographic 
implications of POEM and post-POEM in regards to chemical and biological interface.

The Trieste Workshop will produce the complete emerging picture of the Eastern 
Mediterranean, and the start of POEM Phase II.
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B. Brief Overview of National Programs by Steering Committee Members

• CYPRUS

Cyprus has participated in three cruises with R/V TRITON, namely in the POEM-I- 
85 cruise of November 1985, the POEM-II-86 cruise of March-April 1986 and the POEM- 
V-87 cruise of September 1987.

The area covered was south and west of Cyprus by sampling ten stations each time. 
The data were acquired by a Sea-Bird Electronics CTD profiler, which was purchased 
especially for the POEM program. The sampling rate of the instrument is 24 Hz. The 
data were recorded on an UHER 6000 Report tape recorder and an IBM PC computer was 
purchased in July 1987 together with a 7475A Hewlett-Packard Plotter. The computer 
was not token onboard.

Difficulties first arose in the communication of the deck unit and the computer, then 
in the communication of the computer and the plotter. The problems will be sorted out 
as soon as possible in order to proceed with the analysis of the data.

An NlO Bottle was fixed on top of the CTD profiler with two protected and one 
unprotected thermometers. Temperature recordings and water sampling were obtained 
from the lowest point each time.

Lina Athanassiadou

e EGYPT

Egypt concentrated on analysis of old data, historical rather than explore new data, 
due to problems with their ship. This work is reflected in their recent publications.

Ahmed El-Gindy

• GERMANY

A major survey cruise took place on the RV METEOR, POEM-V, August and 
September 1987. The following is the cruise report.

The primary purpose of the cruise was to carry out a detailed XBT, hydrographic 
and tracer survey of the Eastern Mediterranean in the context of the international pro­
gram POEM. Additional work was concerned with marine chemical and pollutant studies, 
gravimetry and air chemistry. A smaller part of the work was extended aiso to the Western 
Mediterranean. Port dates:
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Heraklion, Greece: August 16-18; August 31-September 1
Palermo, Italy: September 14-15
Enter Hamburg, FR Germany: September 24

The chief scientist: W. Roether, University of Bremen, Bremen, FR Germany.

The map in Figure 1 shmmarizes the hydrographic stations prior to entering Palermo, 
and that in Figure 2, the XBT drops. A total of 36 scientists participated in the cruise, 
from a total of seven nations (FR Germany, Italy, USA, Greece, Turkey, Bulgaria and 
Morocco).

The participating institutions are listed in Table I. Table II summarizes the types 
of work carried out on the cruise. The cruise track was designed to provide large-scale 
coverage of the entire Eastern Mediterranean, to allow execution of a hydrographic and 
tracer survey that would cover ali the major water masses of the Eastern Mediterranean 
including the Cretan Sea and the Southern Aegean. Thia survey was to be complemented 
by more regional but higher-resolution hydrographic surveys carried out during the same 
period by ships from other nations, coordinated with the METEOR cruise within the 
POEM program. In the southern Levantine Basin, the survey was restricted due to lacking 
permission from Egyptian authorities.

The work proceeded largely as planned. It was even possible to extend the XBT 
work beyond the scheduled plan. Only the larger volume work had to be cancelled prior 
to Palermo because the samplers were lost due to breakage of the trawl wire. To ensure 
minimum contamination in the sampling trace organics and metals, as well as in freon 
measurement, much effort had to spent during the cruise.

The XBT data, which were processes in quasi-real time, showed intense mesoscale 
activity and indicated a wealth of structures in the near-surface flow. In the northern 
Levantine Basin, data density was such that objective dynamic interpolation mapping 
allowed reconstruction of the mesoscale field of the region. The hydrographic data (CTD 
+ rosette) exhibited very smooth distributions in the deep water regime, but considerable 
scatter in the upper layers including the Intermediate Water. Both vertical and horizontal 
gradients in the deep water were very small, as were differences between the Ionian and 
Levantine Basin (i.e., between the western and eastern puts of the Eastern Mediterranean). 
The fact that a coherent set of high quality hydrographic data was collected will allow 
detailed study of the deep flow. The freon-12 data indicated very young water at great 
depth at the western slope of the Ionian basin, pointing to fast advection of newly formed 
deep water from the Adriatic. The water age increased towards the east and upwards to 
a maximum age layer near 1500 m depth. The Cretan Sea deep water was aiso found 
to be young, and rich in oxygen and nutrients, while its density was lower than that of 
the bottom water in the Levantine Basin. It appeared that deep outflow from the Cretan 
Sea was limited to 1200 m depth in the Levantine. Horizontal salinity trends within the 
Intermediate Water and the usual shallow salinity minimum were apparent in the data. 
The data obtained will be used in a detailed study of Eastern Mediterranean circulation,
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mixing and water mass formation.

Highlights of the chemical work (Table II) included manifestation of quite low open 
ocean concentrations of crude oil residues and of tar bali material. There was some cor­
relation of the latter with water current features as showing up in the XBT results. A 
correlation such as this is an example for the planned interaction between ihe POEM and 
the chemical parts of the cruise. The larger part of the chemical information to-be gained 
will have to await further analysis and measurement in the home institutions- This holds 
likewise for the gravimetric and air chemistry programs.

The cooperation with the masters and crew of the ship and the technical performance 
of the ship were excellent, and the work was completed in good spirit, which was certainly 
helped by the good success of the scientific programs and by amiable weather.

Wolfgang Roether

Fig. 1 Positions of hydrographic stations Heraklion-Palermo (Nos. 733-786), METEOR 
cruise 5/6, Aug.-Sept. 1987. There were three more hydrographic stations and seven 
neuston hauls after Palermo; because no CTD was available, part of the hydrographic 
work originally planned for the Western Mediterranean had to be cancelled.
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Fig. 2 Positions of XBT casts (Nos. 1-620). METEOR cruise 5/6.

Table 1. Participating Institutions, METEOR Cruise, 5/6

Alfred Wegener Institut fur Polar- und Meeresforschung 
Columbusstrafle
2850 Bremerhaven / FR GERMANY

Geologisch-Palâontologisches Institut 
Universitat Hamburg 
BundesstraOe 55
2000 Hamburg 1 / FR GERMANY

Harvard University 
Division of Applied Sciences 
29 Oxford St.
Cambridge, MA 02138 / USA

Institut fur Geophysik 
Universitat Hamburg 
Bundesstrafie 55
2000 Hamburg 13 / FR GERMANY
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IMGA-CNR 
Via Emilia Est 770 
Modena / ITALY

Universitat Kiel 
Abt. Meereschemie 
Düsternbrooker Weg 20 
2300 Kiel 1 / FR GERMANY

Institut fur Umweltphysik der Universitat Heidelberg
Im Neuenheimer Feld 366
6900 Heidelberg / FR GERMANY

Middle East Technical University 
Institute of Marine Sciences 
P.K. 28
Erdemli-Icel / TURKEY

Massachusetts Institute of Technology
Department of Earth, Atmospheric and Planetary Sciences
Cambridge, MA 02139 / USA

National Center for Marine Research 
Athens / GREECE

Osservatorio Geofisico Sperimentale
P.O. Box 2011
34016 Trieste / ITALY

Sofia University 
Fac. of Physics 
Department of Meteorology 
5 Anton Ivanov Blvd.
Sofia 1126 / BULGARIA

Technische Hochschule Darmstadt
Fachbereich 8
HochschulstraCe
6100 Darmstadt / FR GERMANY

Universitat Bremen 
Fachbereich 1
2800 Bremen 33 / FR GERMANY
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Institut Scientifique de Péchés Martinis 
Casablanca / MOROCCO

Table 2. Field work during METEOR cruise 5/6

POEM: Hydrographic stations with CTD + 24 x IO 1 Rosette for measurement of 
salinity, oxygen, nutrients, chlorofluoremethanes (fréons), tritium, and He-3. XUT 
casts, at IO km distance, between hydrographic stations.

Organic trace substances: Extraction of organics from surface water and from sub­
surface water at selected stations (large volume sampling), as well as from material 
collected in neuston hauls; tar bali sampling.

Crude oil residues: Hexane extraction of surface water and sample preparation.

Dissolved organic carbon: Preservation of hydrocast water samples; large volume 
sampling at selected stations.

Trace metals: Sampling of surface water and sample preparation; some samples from 
hydrocasts.

Gravimetry: Continuous gravimetric recording long Eastern Med track with added 
work in the Western Med.

Air chemistry: Sampling for gaseous and particulate trace constituents of air and of 
rain in the Western Med and the North Atlantic.

• GREECE

The Greek activities within POEM were incorporated in the National Oceanographic 
Research Programme in the open sea, which includes field measurements, quality controls, 
processing and analysis of data, and modelling efforts.

During the first phase of POEM (1985-1987), when field work was the main activity 
of participating institutions of the Eastern Mediterranean, six large oceanographic cruises 
were conducted onboard R/V AEGAIO, carrying out surveys in the Aegean and Ionian 
Seas, as well as in the NW Levantine Basin (Rhodos gyre area). Greece covered quite a 
large area of the Eastern Mediterranean, contributing to a definitive and comprehensive 
physical data set.

For a better understanding of the circulation and water mass exchange between the 
Aegean and the rest of the Eastern Mediterranean, current measurements were performed
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in the Straits of Cretan Arc during the period of the cruises.

Special attention was given to the quality of the collected data; (i) sensors of the CTD 
were calibrated before cruises; (ii) in the framework of POEM’s in situ intercalibration 
procedure, a common deep station was taken by the R/Vs METEOR and AEGAIO in 
the Ionian in September 1987; (iii) participation in the Modena POEM Workshop, where 
CTD and XBT data sets were merged to form the POEM-V-87 General Circulation data 
set. The established intercalibration procedure showed that the data are satisfactory.

Data gathered were used in national cooperative research effort (NCMR Athens, 
Athens University, Thessaloniki Technical University).

To upgrade the study of thermal infrared images from Lannion Center, a Greek-Italian 
collaboration was proposed and will be established.

A cooperation between Greek universities and Yugoslavian and Italian centers was 
established.

Future activities planned:

(i) analysis and synthesis of the collected data (1985-1987), and

(ii) modelling, with concentration on formation and spreading process over open sea and
shelf areas, upswellings o /er the Eastern Aegean, eddies, and circulation and exchange
through the Straits of the Cretan Arc.

Proposed field activity: Intensive field program for monitoring the Straits of the Cre­
tan Arc with sea-level, current and CTD measurements, to commence summer 1988,

Alexander Theocharis

• ISRAEL

• Continued coordination with Turkey-R/V BILIM, overlapping data.

• Objective analysis and intercalibration of data from pooled data with the Turkish 
data sets of POEM I and II.

• Sampling of chemical components has become an active part of surveys.

• XBT measurements have been taken south of Cyprus.

Artur Hecht
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• ITALY

Starting with POEM-O, Winter 1985, five major surveys were completed covering ali 
of the Adriatic, Otronto Straits, the Northern and Southern Ionian, and Straits of Sicily 
through to Winter 1987 POEM IV in coordination with R/V METEOR. Major Italian 
participation in POEM-V-87 was in the multi-national coordination and collaboration on 
the R/V METEOR, where full coverage of the Levantine Basin, Aegean, Southern Adriatic 
and Straits of Sicily took place.

Antonio Michelato

• TURKEY

Seven cruises on R/V BILIM were completed in October 1985, April 1986, June 1986, 
November 1986, February 1987, June 1987 and September 1987, in the Northern Levantine 
Basin. R/V BILIM data of April 1986 overlap with R/V SHIKMONA/Israeli data, June 
1987 overlap with Greek data, and August 1987 data overlap with Italians and Israelis. 
Joint cruises with R/V SHIKMONA will take place throughout 1988 and 1989. Work on 
large scale general circulation and Asia Minor current will continue.

Umit Unlua'a

• USA

The modelling effort carried out at MIT is focused upon the study of the general 
circulation of the Eastern Mediterranean with the scientific objective of determining which 
is the dominant driving force, if any, of the circulation: the wind stress field, the air- 
sea heat and evaporation fluxes, the forcing through the Straits of Sicily. A systematic 
approach has been adopted to explore each driving force in isolation from the others to 
fully understand their respective roles. In the series of experiments presented at the Trieste 
Workshop, the Straits of Sicily was kept closed and the focus was upon examining the effect 
of the local forcings provided by wind stress and heat fluxes upon the basin-scale currents. 
The model used is a hydrostatic shallow water, primitive equation model, with a free sea 
surface and linearized momentum equations. The model has active thermodynamics, and 
integrates advection/diffusion equations for temperature and salinity. The model is closed 
by the equation of state for density anomally recommended by UNESCO International 
standards. The model has the realistic Eastern Mediterranean bathymetry, coastlines and 
islands and was used in the three layer version, to simulate a surface layer of Atlantic 
water; an intermediate layer of Mediterranean LIW and a deep layer where the deep water 
mus is presumably found in the south Adriatic Sea. are included in the model geometry. 
A series of numerical experiments was carried out spinning up the model a) with the 
climatological year of the wind stress field (monthly means linearly interpolated in time) 
in which temperature and salinity are supplied as boundary conditions to the surface
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layer from the climatological seasonal means. The model then reconstructs prognostically 
the intermediate and deep fields of temperature and salinity b) with the climatological 
year of heat and evaporation total fields. (Monthly means linearly interpolated in time 
for incoming short wave and backscatter long wave radiation; latent and sensible heat; 
evaporation and precipitation.) The results obtained so far strongly suggest that the 
general circulation is mainly thermally driven in the Levantine basin while in the Ionian 
Sea, the wind stress curl has a stronger influence.

Paola Malanotte-Rizzoli

A Harvard and Modena/IMGA cooperative has been arranged; building towards a 
community model has been initiated. Mesoscale experimental research and analysis, data 
assimilation in the Harvard Open Ocean Model and applications to the Princeton GFDL 
model are in progress. Through a cooperative effort using over five years of data, in 
particular marine climate data region, existence of mid-ocean eddies were demonstrated. 
Again a joint US/Israel effort produced a detailed scientific study of the mesoscale revealed 
in this marine climate dataset. A most important result to date is mesoscale processes and 
water mass formation and transport processes are coupled problems.

US participation on the R/V METEOR completed a comprehensive mesoscale exper­
iment. A unique multi-time and space scale circulation and mixing experiment from long 
deep time scales measured by transient tracers through a highly calibrated and uniformly 
measured hydrographic data matched uniformly sampled mesoscale eddy distribution over 
the entire domain.

Harvard Open Ocean Model has QG and PE option, with a surface boundary layer 
attached to the QG. Work with dynamics of the Rhodes Gyre is underway. Ali model 
development will be part of the basis of the community model.

Allan Robinson

• YUGOSLAVIA

Three cruises in the Southern Adriatic were completed. POEM-I complemented the 
Italian efforts. Interesting results were gained from intercalibration experiments. POEM 
III cruise encountered ship problems. Data from POEM IV produced resolution of a quasi­
permanent feature in the Southern Adriatic: the permanent Southern Adriatic Gyre. A 
difference in sea level showed variations of inflow of Mediterranean water. Joint efTort 
with the Greeks is showing response of sea level to atmospheric pressure force. Through 
future cooperation with the Italians, mesoscale experiment in the Southern Adriatic will 
hopefully resolve these kinds of features. Yugoslavian interest to initiate a sea level project 
as part of POEM, with the help of IOC and UNESCO, was stressed.

Miroslav Gacic
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C. Report of the Modena Mapping Meeting

Dr. Nadia Pinardi 
Dr. Artur Hecht 

Dr. Antonio Michelato

The Modena Mapping Meeting took place at IMGA-CNR, Modena, Italy, March 7-18, 
1988. A massive cooperative effort took place to pull together six collected XBT and CTD 
data sets from the POEM-V-87 General Circulation Cruise (August-October 1987). The 
combined data set was shared between the participating institutions I.M.G.A-CNR (Mod­
ena, Italy), O.G.S (Trieste, Italy), I.R.P.M-CNR (Ancona, Italy), Istituto Talassografico 
di Triestc-CNR (Italy), I.M.S-METU (Erdemli, Turkey), Harvard University (Cambridge, 
USA), NCMR (Athens, Greece) and IOLR (Haifa, Israel).

The goeds were first to do a quedity check of the data for instrument error and sec­
ond to intercalibrate the different data sets with respect to the O.G.S bottle-calibrated 
CTD measurements. Verticed profiles of salinity, temperature and density were produced 
together with station location plots. The third objective was to analyze, by optional tech­
niques, temperature, salinity and dynamic height data coming from the pooled data set. 
The results were a generally consistent picture emerged from the different CTD casts. The 
major goal was achieved by the use and sharing of a common data analysis procedure.

Objective analysis (OA) maps of 14° C and 15° C isotherms were displayed for different 
domains in the Eastern Mediterranean basin (Regions A, B, C, D) and for a large domain 
(Region L). Different OA parameters were used: the correlation decay length was varied 
between 40 and 67 km and the zero crossing distance varied between 60 and 100 km. 
Temperature and salinity maps at the depths of 20,125, 250, 400 and 800 m were displayed 
for the Region L. Dynamic height referred to 450 and 800 m was computed and displayed 
at the levels of 50, 125, 250 and 400 m.

The POEM-V-87 data set was intercalibrated by comparing T and S values be­
tween 1000 and 1500 m for the common station locations. We supposed that the Trieste- 
METEOR data set (IT4) had the reference parameter values; ali the data sets, except TRI 
(Turkey), resulted within the bounds of acceptable errors. A depth constant correction to 
the salinity of -0.04 was applied to the Turkey data set.
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D. Aim ami Scope of the Trieste Workshop

Allan R. Robinson 
Paola Malanotte-Rizzoli

The aim and scope of the Trieste Workshop is primarily the sharing and exchanging 
of data; producing a pooled and intercalibrated data set from the collected data; and to 
summarize and synthesize results and to analyze closely the POEM surveys of October- 
November 1985, March-April 1986 and August-September 1987. Just as important is the 
planning of future research through implications of POEM physical oceanography on bi­
ology, chemistry, environmental management, process studies, etc. From our cooperative 
efforts, a manuscript will be produced for publication in Nature. From the Trieste Work­
shop will come an emerging picture of the Mediterranean.

The community model is a multiscale model hierarchy, developed through mesoscale 
processes, water mass formation and transport, and general circulation. Deeding with 
varieties of forcing mechanisms, the hierarchy can choose from explicit physics - primitive 
equation, quasigeostrophic, surface boundary layer, or regional basin. Air-sea interaction 
and data assimilation must be initiated and developed.
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V. PLENARY SESSION III

A. Future Research Directions for the Eastern Mediterranean

Professor Allan R. Robinson

The Trieste Workshop is used as a platform for the next steps. Movement is toward 
an Eastern Mediterranean Ocean Descriptive Predictive System (ODPS), an observational 
network for data assimilation in the dynamical model hierarchy. Further pursuit of dy­
namical process studies of air-sea interaction is a must for future progress and programs. 
Biogeochemical processes and fluxes will be an obvious necessity. A definitive study of deep 
water formation and thermohaline budegts, including Mediterranean-Adriatic interactions 
as well as the fate of the Levantine intermediate water, must be considered.

These directions lead us into Mediterranean EPICS - Eastern Processes and Interdis­
ciplinary Cooperative Studies, the natural point of departure from POEM.
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B. Co-Chairpersons Business

Professor Allan R. Robinson 
Professor Paola Malanotte-Rizzoli

• A brief dicussion of the success of the Trieste Workshop.

• Goals were reached and the collective data tapes distributed. Agreement was 
reached as to the proprietary aspects of the collected data.

For a period of three years from distribution, the data set is proprietary. The Co­
Chairpersons will designate the official distribution date for each collective data set. 
For modelling studies and large scale synthetical studies, authorship will be first the 
names of the scientists who carried out the specific research, followed by an alphabet­
ized list of those responsible for collecting the data. Collaborations are encouraged 
and should be worked out in the normal manner. During this three year period, stud­
ies in progress based on the collective data set should be brought to the attention of 
the Co-Chairpersons, who in turn will communicate the information to the Steering 
Committee. A major collectively authored paper is expected to be produced following 
the Venice Workshop, which is in two years and will be the final POEM Workshop. 
After three years, the data will be considered common database, and no rules have 
been established. After five years, it will be distributed to data centers.

• Following the CIESM session in Athens (October 1988), there will be no Round 
Table, but a small workshop for POEM scientists only will meet to discuss intercalibration 
problems.

• A reminder of future planned POEM activities was reviewed: following CIESM, 
modelling visits to Harvard, followed by the third POEM Scientific Workshop at Harvard, 
May 1989.
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VI. ABSTRACTS OF WORKING GROUPS

A. Report of Working Group I: Data Analysis

Dr. Nadia Pinardi

Working Group I met in Trieste for four days with the aina of putting on a common 
format and physical device for the different data sets of POEM II and IV. Furthermore, 
missing Turkish, Greek and Italian Stations were added to the POEM V data set already 
collected at Modena during the Mapping Group Meeting. The first day included a discus­
sion on the common format of the data. It was decided to translate the data in the OGS 
format since the POEM V data, initially distributed with the Modena format, had already 
been translated in the OGS standard format.

The data set contributing to the POEM II were from Greece, Italy, Turkey, Yugoslavia 
and Israel. The data sets contributing to POEM IV were from Greece, Italy, Turkey and 
Yugoslavia. The different data sets are listed in Table 1.

A brief quality check of the data was done by looking at single data sçts T-S diagrams. 
The Italian contribution to POEM IV data set (IT34) had quality problems; profiles were 
unusually jagged and the salinity profiles shifted to high values. This data set occupies 
the Ionian region for March 87. A more detailed analysis of the data sets is expected to 
be done at OGS in the following months.

At the end of the meeting, a map showing the station locations for POEM II, POEM 
IV and the updated POEM V was presented to the plenary session and a tape from OGS 
was distributed to each participating country.
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Table 1. Pooled Files

Name of data set Comment

GR12 complete
GR14 complete
GR15 complete (new with respect to Modena)

IS12 incomplete (1 station)
IS15 incomplete (same as Modena)

IT12 complete
IT14 complete •
IT15 complete (same as Modena)

IT25 complete (same as Modena)
IT24 complete
IT34 complete
IT35 complete

IT42 complete
IT45 complete (new with respect to Modena)

TK12 incomplete
TK14 incomplete
TK15 complete (new with respect to Modena)

US15 complete (same as Modena)

YU 12 complete
YU 14 complete

GEl complete (not present at Modena)

Table Legend:

GR = Greece IS = Israel IT = Italy TK = Turkey
US = United States of America YU = Yugoslavia GE = Federal Republic of Germany

The first number following indicates the different national institutions (different only for 
Italy) and the second number indicates the POEM number (2 = POEM-II-86; 4 = POEM- 
IV-87; 5 = POEM-V-87).

26



B. Report of Working Group lis Scientific Analysis and Synthesis

Prof. Paola Malanotte-Rizzoli

Working Group II and Co-Chairpersons Allan R. Robinson and Paola Malanotte- 
Rizzoli focused upon the progress reports of POEM scientists on their ongoing work. A 
series of informal presentations was given with the discussion of the most recent analysis 
of POEM datasets: both the general hydrographic surveys and the time series of current 
measurements in the Italian and Greek Straits. The results of the modelling effort showed 
considerable progress both in the modelling of the general circulation and of the ubiquitous 
and energetic mesoscale eddy field. The abstracts of the given presentations are collected 
at the end of the report, and for some of the abstacts, full papers have aiso been provided.
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UNESCO REPORTS IN MARINE SCIENCE

No. Year

42 The application of digital remote sensing techniques in corai 
reef, oceanographic and estuarine studies. Report on
a regional Uncsco/COMAR/GBRMPA Workshop. Townsville.
Australia. August 1985
Englishonly 1986

43 Quaternary coastal geology of West Africa 
and South America. Papers prepared
for the INQUA-ASEQUA Symposium in Dakar.
April 1986
Available in English only 1987

44 Physical oceanography of the Eastern Mediterranean 
(POEM): Initial Results Uncsco/IOC First POEM Scientific 
Workshop. Erdemli. Turkey. 16-20 June 1986
English only 1987

45 Marine science teaching and training at first degree 
(undergraduate) level. Recommended guidelines from a 
Unesco workshop on university curricula
Paris, November 1986
Available in Arabic, Chinese. English.
French, Russian and Spanish 1987

46 Comparison between Atlantic and Pacific tropical 
marine coastal ecosystems: community structure, 
ecological processes, and productivity.
Results and scientific papers of a Uncsco/COMAR 
workshop. University of the South Pacific. Suva. Fiji.
24-29 March 1986
English only 1987

No Year

47 Icmpcratc wmnI.iI svMcimof Latin America. Kepon on 
nice line on (‘OSAI.C Pilot Project No. VII. November I9.X6 
SpanUhonlv 1987

4K ('(MNi.it marine cco\\Mcm\ of Africa Objective^ and Mr.itcgv 
of the ( OMARAI' Regional Project
I ngliNhonlv I9NX

4'; Eutrophication iii the Mediterranean cea: receiving capacis 
and monitoring of long term effect Kepon and procccdmgv 
id a Scientific WorkMiop. Bologna. Italy. 2 io 6 Marci) 1987.
Sponvored In. Unelen. I-'AO. UNEP. Regium* Emilia Romagna 
.nui University id Bologna
Englishonly. I9XX

5H Marine Geology ul the Wed African shelf /one
Availablein English and Riisei.m 1988

51 Physical oceanography ol the Eastern
Mediterranean (POEM): Programme lor 1988 89
l.ngliNhonlv 1988

>2 Year 2t*>l challenges for marine menee training 
and education vvoildwide.
Av.niable iii Arabie. ( liinese. I nglisi.
I icmh. Russian and Spanish 1988

UNESCO REPORTS IN MARINE SCIENCE

Title of numbers which are out of stock

No. Year

1 Marine ecosystem modelling in the Eastern Mediterranean 
Report of a Unesco workshop held in Alexandria. Eg>pt.
December 1974
Englishonly 1977

2 Marine ecosystem modelling in the Mediterranean 
Report of the ScconJ Unesco Workshop on Marine 
Ecosystem Modelling
Englishonly 1977

3 Benthic ecology and sedimentation of the south Atlantic 
continental platform
Report of the seminar organized by Unesco in Montevideo.
Uruguay.9-12 May 1978 1979

7 Coastal ecosystems of the Southern Mediterranean: lagoons, 
deltas and sali marshes. Report of a meeting of experts.
Tunis.25-27Scptembcr 1978 1979

Il Programa de Plancton para cl Pacffico Oriental 
Informe final del Scminario-Tallcr 
rcalizado en cl Institute del Mar del Peru.

No. Year

12 Geologia y gcoquimica del margen continental 
del Atlantico Sudoccidcntal
Informe finjl del Taller dc Trabajo 
organizado por la Unesco en Montevideo
Uruguay. 2-4 de diciembre de 1980 1981

13 Scminjrio Lalinoamcricano sobre Ensefianza dc la 
Occanograffj
Informe final del Seminario organizado por Id Unesco
cnSâoPaulo.Brasil. l7-20dcnovicmbrcdc 1978 1981

16 Marine and coastal processes in the Pacific: ecological 
aspects of cojstal zone management
Report of a Unesco seminar held at motupore Island 
Research Centre. University of Papua New Guinea.
14-17 July 1980 1981

17 The coastal ecosystems of West Africa: coastal lagoons, 
estuaries and mangroves. A workshop report. Dakar.
11-15 June 1979 1981

18 Coral reef management in Asia and the Pacific: some 
research and training priorities. Report of a Unesco 
workshop held in Manila. Philippines. 21-22 May 1981
Englishonly 1982
ElCallao. Peru. 8-11 de septembre dc 1980 1981
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