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REPORT OF THE EIGHTEENTH GENERAL MEETING OF SCOR 

Hobart» Australia 

November 26 to 28» 1986 

The Eighteenth General Meeting of SCOR was held at the CSIRO Marine Laboratories in 
Hobart» Tasmania» Australia» from November 26 to 28» 1986. It was preceded by an informal 
preparatory meeting of the SCOR Officers. The President of SCOR» Professor Gerold 
Siedler» presided over both meetings. A list of participants is given in Annex I. 

The scientific component of the General Meeting was a symposium entitled» "Interfaces 
in the Ocean - A Preliminary View" which was organized and convened by Dr. Angus McEwan, 
Chairman of the Australian Committee for Oceanic Science and Director of the CSIRO 
Division of Oceanography. The scientific programme of the symposium» which took place on 
November 24 to 26» is given in Annex II. 

The President opened the General Meeting by welcoming all the participants» 
especially the four representatives of the new Chinese Committee for Oceanic Research who 
were attending the f 1 rst meeti ng of SCOR si nee thel r Committee was formed i n 1985. He 
also expressed his congratulations to Dr. McEwan for the very successful symposium which 
he organized to complement the General Meeting. 

Professor Siedler noted the deaths of two long time participants in SOOR activities» 
Professor Paul Tchernia and Dr. Adrian Gill. Professor Tchernia had been involved in SCOR 
affairs for many years» attending nearly every meeting between 1959 and 1980. He played an 
important role in the development of the International Indian Ocean Expedition» one of the 
major activities in SCOR's earl y years» and served as Vice-Presi dent f rom 1976 to 1980. 
Dr. Gill's many contributions to international marine science are well known by his 
colleagues. At the time of his death he was serving the SCOR community as Chief Editor of 
the well-known Ocean Modelling Newsletter and as Chairman of the JSC/CCCO Scientific 
Steering Group for TOGA. He had contributed to the development of the CC00 programme from 
its very early stages» both as a member of CCCO itself» and as Chairman of TOGA. 

The meeting was also informed of the recent untimely death of Dr. Elvira Tan who had 
been one of the Nominated Members from the Philippines SCOR Committee for a number of 
years. 

The participants rose to observe a moment of silence in memory of Drs. Tchernia» 
Gill» and Tan. 

On a happier note» the President informed the meeting that one of the founding 
members of SOOR» Professor Roger Revel le» had recently been awarded the prestigious Balzan 
Prize for his achievements 1n science. The meeting agreed that its congratulations to 
Professor Revelle should be formally noted and conveyed to him as soon as possible. 

Before proceeding to the business of the meeting» several minor changes were made in 
the order of items on the agenda. These are reflected in the format of this report. 
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1.0 ORGANIZATION AND FINANCE 

1.1 MEMBERSHIP 

The Executive Secretary informed the meeting of a number of changes in SCOR 
membership since the twenty-seventh meeting of the Executive Committee in September 1985: 

Argenti na: 
Drs. N. Lanfredi» A. Yung and S. Olivier have been appointed by the recently 
reconstituted Comité Argentino de Oceanografia. 

Austral ia: 
Dr. J. Veron has replaced Dr. J. Bunt as a Nominated Member from the Australian 
Committee for SCOR. 

Canada: 
On January 1» 1987» Drs. A. Hay and B. d'Anglejan will replace Drs. A. Longhurst and 
K. Mann as Nominated Members of SCOR. Dr. d'Anglejan will assume the Chairmanship of 
CNC/SCOR. 

Chile: 
Captain F. Espinosa has replaced Captain H. Garcia as the Chairman of C0NA» the 
Chilean Committee for SOOR. 

India: 
Professor K. Krishnamurthy has replaced Dr. A.A. Ramasastry as one of the Indian 
Nominated Members of SOOR. 

Japan: 
The three Nominated Members from Japan are now Professors T. Asai» R. Marumo and S. 
Okabe. 

Mexi co : 
The three Nominated Members from Mexico are now Drs. Ayala Castanares» S. Alvarez 
Borrego and J. Adem. 

Netherl ands: 
Dr. E.K. Duursma has been made a Nominated Member of SCOR following the retirement of 
Professor H. Postma. Dr. Ir. L. Otto is the third Nominated Member from the 
Netherlands Council on Oceanic Research. 

Norway: 
There are now three Nominated Members from the Norwegian SCOR Committee: Professor M. 
Mork» G.R. Hasle and T. Vorren. 

Phil ippi nes: 
Professor E.D. Gomez becomes a Nominated Member of SCOR following the death of Dr. 
Elvira Tan. 

Switzerl and: 
Professor K. Hsu is now the second Nominated Member from the Swiss Commission of 
Limnology and Oceanography. 

The President informed the General Meeting that he has had correspondence with the 
Vice-President of the Consejo Superior de Investigaciones Cientificas of Spain regarding a 
renewal of Spanish membership in SCOR. The former Spanish Committee for SCOR was suspended 
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several years ago for non-payment of membership contributions. The former Spanish SCOR 
Committee was narrowly based» consisting of members from one institution only. There is 
now interest in forming a new Committee for Oceanic Research within the Consejo; however» 
the question of the outstanding debt for membership contributions remained unresolved. The 
General Meeting agreed that if an application for membership is received from a Committee 
which adequately represents Spanish marine scientists 1n all disciplines and in all types 
of institutions» this debt should be waived. The membership of the Spanish Committee will 
be considered to be a new one rather than a renewal of the membership of the former 
Spanish SCOR Committee. 

The President reported that at the recent ICSU General Assembly» the membership of 
Colombia in ICSU had been re-established. At one time» there was a Colombian Committee for 
SCOR» although its membership was suspended several years ago for non-payment of 
membership contributions. Professor Siedler noted that he had discussed the renewal of 
Colombia's membership in SCOR in a very preliminary manner with the representatives of 
that country at the ICSU Assembly. 

The category of Invited Member in the SCOR membership structure was discussed by the 
General Meeting. Several participants agreed that the original intent of this type of SCOR 
membership was to enable Individuals in countries which did not have SCOR Committees to be 
involved in SCOR affairs. It was assumed that these individuals would» in turn» encourage 
the formation of Committees for SCOR in their countries. There are two Invited Members of 
SCOR at present; although each has been a member for more than ten years» there has been 
no apparent progress towards a broader involvement of their countries in SCOR. It was 
agreed that they should be contacted and invited to consider whether there is any 
possi b11 ity of membersh i p in SCOR for the com m uni ti es of mari ne sei enti st s in the two 
countries involved. It was felt that the category of Invited Member is a useful one which 
should be maintained and used in the future as a means of Increasing the breadth of the 
SCOR membership. 

1.2 Publications 

The Executive Secretary presented the following list of publications from SCOR 
activities which have appeared since the Executive Committee meeting in September 1985: 

UNESCO Technical Papers In Marine Science 

No. 46 "Opportunities and Problems in Satellite Measurements of the Sea" The final 
report of SCOR WG 70. 

No. 47 "Research on Coastal Marine Systems." Report of the third meeting of the 
UNESCO/SCOR/IABO Consultative Panel on Coastal Systems. 

The final report of SCOR/IABO/UNESCO WG 65» "Coastal-Offshore Ecosystem 
Relationships»" has been submitted to UNESCO for publication as No. 48 1n this series. 

BIOMASS Publications 

BIOMASS Report Series 

No. 40 "Post-FIBEX Acoustic Workshop." Frankfurt» F.R.G.» 3-14 September 1984. 

No. 45 "Meeting of the BIOMASS Data Centre Advisory Group." Cambridge» U.K.» 5-7 
February 1986. 
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No. 46 "Meeting of the BIOMASS Executive." Hamburg/Bremerhaven» F.R.G., 24 - 25 
February 1986. 

No. 47 "Report of the Meeting of the SCAR Groups of Special ists on Seals." Seattle» 
Washington» U.S.A.» 2-3 May 1985. 

No. 48 "Meeting of the BIOMASS Executive." San Diego» California, U.S.A., 19 June 1986. 

BIOMASS Scientific Series 

"Krlll Review" - to be published late 1986 

BIOMASS Handbook Series 

No. 21 "Identification Key and Species Description for Antarctic Squids" Takahashi 
Okutani and Malcolm R. Clarke (1985). 

No. 24 "A Guide to Foraging Methods Used by Marine Birds in the Antarctic and Sub-
Antarctic Seas" P.C. Harper, J.P. Croxall and J. Cooper. 

No. 25 "Application of the Coastal Zone Color Scanner in Antarctic Waters" S.Z. El-
Sayed, W.A. Hovis and C.C. Trees. 

No. 27 "Scheme for Classifying Aggregations of Antarctic Krill." Janusz Kalinowski and 
Zbigniew Witek. 

CCCO Publications 

Summary Report of the Seventh Session of CCCO, Paris, France» 14 - 21 January 1986. 
(includes report of the Fifth Session of the JSC/CCCO Scientific Steering Group for 
WOCE, 15-18 October 1985 - Cambridge, U.S.A.) 

Time Series of Ocean Measurements, Volume 3 - 1986. IOC Technical Series, No. 31. 

Report of the TOGA Drifters Planning Meeting» La Joli a» USA, 27 - 29 March 1985. WCP -
103. 

Report of the Third Session of the JSC/CCCO Working Group on Satellite Observing Systems 
for Climate Research, Madison, USA, 29 April - 2 May 1985. WCP - 105. 

Report of the Third Session of the JSC/CCCO TOGA Scientific Steering Group, La Jolla, USA, 
22 - 26 April 1985. WCP - 107. 

Report of the Fourth Session of the JSC/CCCO TOGA Scientific Steering Group, New Delhi, 
India, 10 - 14 February 1986. WCP - 120. 

Report of the Workshop on Assimilation of Satellite Wind and Wave Data 1n Numerical 
Weather and Wave Prediction Models, Shinfield Park, UK. 25 - 26 March 1986. WCP-122. 

International Conference on the TOGA Scientific Programme. WCRP Publication Series No. 4. 

Scientific Plan for the World Ocean Circulation Experiment. WCRP Publication Series No. 6. 

Report of the Fourth Session of the CCCO Panel on Tropical Pacific Ocean Climate Studies, 
Honolulu, USA, 12 - 14 November 1985. 
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Report of the Fourth Session of the CCCO Panel on Tropical Atlantic Ocean Climate Studies, 
Rio de Janeiro, 9-13 September 1985. 

Report of the Sixth Session of the JSC/CCCO Scientific Steering Group for WOCE, Wormley, 
UK, 21-23 April 1986. In preparation. 

Second Version of the International Implementation Plan for TOGA. In preparation for 
publication in late 1986. 

Miscellaneous Publications 

General Circulation of the Southern Ocean Status and Recommendations for Research. A 
[final] Report by SCOR Working Group 74. WCP - 108. 

Report of the ICES/SCOR Working Group on the Study of the Pollution of the Baltic. 
Kalmar, Sweden, 1-3 April 1986. ICES Report C.M. 1986/E:38. 

B1ogeochem1 cal Processes at the Land-Sea Boundary. P. Lasserre and J-M. Martin (eds.) 
1986. Elsevier Oceanography Series No. 43. Lectures presented at the Scientific Seminar 
held in conjunction with the XVII General Meeting of SCOR, Roscoff, France, October 1984. 

The proceedings of a symposium entitled "Vertical Motion in the Equatorial Upper Ocean and 
its Effects Upon the Living Resources and the Atmosphere," which was organized by WG 56 
and took place in Paris 1n May 1985 are 1n press as a special volume of Oceanologica .Acta. 

The proceedings of a workshop on "Coastal-Offshore Ecosystems Relationships," which was 
organized by WG 65 and took place in San Francisco in April 1986 will be published by 
Springer-Verlag 1n early 1987. 

The representative of the UNESCO Division of Marine Sciences, Dr. S. Morcos, drew the 
attention of the General Meeting to the new UNESCO policy concerning deadlines for 
manuscripts. Beginning 1 January 1987, due to stricter accounting procedures and tighter 
control being Implemented by UNESCO in light of reductions in the organization's budget, 
shorter deadlines must be established (evenly distributed throughout the year) for 
submission of manuscripts to the organization's printing service. Therefore, when a given 
date is agreed upon for the delivery of a manuscript or camera-ready-copy to the Division 
of Marine Sciences the authors or editors should make every effort to adhere to that 
target date, since delays in submission may cause loss of funds and perhaps even 
cancellation of the document 1n question. Dr. Morcos requested that the pertinent SCOR 
Working Groups be advised of this new situation and that They be urged to fix and meet 
realistic deadlines for submission of manuscripts for publication by UNESCO. 

Dr. Morcos was pleased to report that there has been a great deal of Interest in the 
final report of WG 70 (UNESCO Technical Papers on Marine Science, No. 46) and that plans 
are now being made to have this report translated into all the official languages of 
UNESCO. This document, which is entitled "Opportunities and Problems in Satellite 
Measurements of the Sea" has been highly sought after, for both educational and scientific 
purposes. 

The meeting then discussed several concerns regarding SOOR publications which were 
raised by the President and the Publications Officer, Professor Charnock. In particular, 
they felt that many publications arising from symposia, conferences, or yj&brkshops 
organized by working groups did not give sufficient recognition of SCOR as the sponsor of 
the activity. In many cases, contracts have been negotiated w1th publ ishers without 
reference to the Executive Committee and without assuring that complimentary copies will 
be made available for use by SCOR. While it was not the intention of the General Meeting 
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to develop a rigid policy for publications arising from SCOR activities, the Secretary and 
Executive Secretary were Instructed to develop a set of guidelines on publications which 
would provide assistance to Working Group Chairmen in this matter. It was expected that 
these guidelines will be submitted for approval by the Executive Committee at its next 
meeting. It was also agreed that the Secretary should assume the responsibilities of 
Publications Officer (see Item 1.4). 

1.3 Finance 

The Executive Secretary, speaking on behalf of the President and Secretary of SCOR 
who are responsible for the financial administration of SCOR under the terms of the 
Constitution, presented two financial documents which she had prepared. These Included a 
comparison of the 1985 budget with the final financial statement for the year, (see Annex 
III) and a larger document which dealt with several aspects of the 1986 finances. 

She noted that in 1985 substantial progress was made in the collection of arrears in 
membership contributions and that none were outstanding for years prior to 1985. In 
general, expenses were less than anticipated due to the postponement of several working 
group meetings; while the budget had allowed for total expenses on scientific and related 
activities of about $270,000, the amount which was actually spent was $170,000. 
Administrative expenses continued to be low, about 13% of the total budget. The balance at 
the end of 1985 was high again, as 1t had been in 1984 - $139,500. The expectation of this 
large year-end surplus had led the Executive Committee to recommend, at Its meeting in 
late 1985, that there should be no increase in Membership contributions in 1986. 

The Executive Secretary then discussed 1986 finances. The 27th Executive Committee 
Meeting had approved a budget for 1986; however, 1t had also authorized the Executive 
Secretary to modify this budget in consultation with the President and Secretary, as 
seemed appropriate during the course of the year. She informed the General Meeting of the 
budgetary changes w hi ch had been made. The 1 arger than expected begi nni rrg bal a nee had 
made it possible to increase some commitments to working groups, in particular, WG 65 and 
73 which had organized international workshops in conjunction with their final meetings. 
She presented an interim financial statement for the year 1986 to the end of October, and 
a projection of income and expenses to Decernber 31,1986. These documents showed SCOR's 
financial position to be favourable. 

In accordance with the SCOR Constitution, the General Meeting appointed an ad hoc 
Finance Committee which was given the task of examining the financial records of SCOR, 
establ ishing a budget for 1987, taki ng 1 nto account the requests for financi al support 
received from the Chairmen of SCOR Subsidiary Bodies, and recommending appropriate levels 
of membership contributions for 1988. Dr. J. Bradford (New Zealand) and Dr. J. van der 
Land (Netherlands) formed the Finance Committee and their report was presented by Dr. 
Bradford towards the end of the General Meeting. She reported that the Finance Committee 
found the financial records of SCOR to be 1n order and that it was satisfied that SCOR is 
in a very healthy financial situation, to the extent that membership contributions had not 
been increased for the 1986 financial year. Examination of the budget for 1986 and the 
interim financial statement for the year showed that the 1987 fiscal year will open with a 
balance of about $113,000. Expenditure in 1986 will be about $30,000 less than expected 
and hal f of this coul d be attri buted to the 1 ack of expenditure on J0A pi annlng to date. 
Income of about $300,000 1s expected 1n 1987 which produces a total budge.t of about 
$405,000. The budget proposed for 1987, takes into account requests received from 
subsidiary bodies for support, and other commitments made by SCOR. A total of $187,650 was 
allocated to direct scientific activities in 1987 (meeting of subsidiary bodies), $111,000 
for related activities (representation at meetings of other organizations, publications, 
etc.), and $53,000 for administrative costs. This would leave an estimated balance of 
$53,000 on hand at the end of 1987, a figure which was considered appropriate (see report 
of XVI General Meeting) with which to begin activities in 1988. 
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It was noted by the Finance Committee, however, that in the budget for 1987, 
expenses will be $60,000 higher than income. Clearly, the 1987 level of support for 
working group activities cannot be sustained. 

The Finance Committee confirmed the recommendation of the 27th meeting of the 
Executive Committee that there should be a 10% increase in the level of membership 
contributions for 1987 and it suggested that a 5% increase be made in 1988. The Finance 
Committee also recommended that the 1987 budget be revised by the Executive Secretary, 
with the approval of the President and Secretary, in the light of future financial 
developments. 

The President noted that at its General Assembly, ICSU had approved increases in 
membership fees of 5% for 1988 and 7% for 1989. The suggested increase for SCOR was, 
therefore, an appropriate one. He felt that regular, small Increases are preferable to no 
increases followed by larger ones, such as would occur in 1986 and 1987. 

The report of the ad hoc Finance Committee was approved by the General Meeting. 

1.4 Elections 

The twenty-se vent h Executive Committee Meeting had appointed a Nominations Committee 
to receive and consider nominations for positions on the Executive Committee and report to 
the General Meeting. At the General Meeting, the terms of the three Vice-Presidents and 
the Secretary were due to expire. The Vice-Presidents were all eligible to serve another 
two year term, as specified 1n the SCOR Constitution. The Secretary, however, was not 
eligible for re-election, having served three terms. The nominations Committee was chaired 
by the President, Professor Siedler, and included Dr. T. Wolff (Denmark) and Dr. D.J. 
Baker (USA). 

Professor Siedler reported that his committee had agreed that the Secretary of SCOR 
should be a respected scientist, familiar with SCOR affairs, and, if possible, located 
relatively close to the SCOR Secretariat. The Nominations Committee wished to support the 
nomination of Professor R.O. Fournier by the Canadian Committee for SCOR. The General 
Meeting agreed unanimously with the proposal of the Nominations Committee that the three 
Vice-Presidents be re-elected by acclamation and that Professor Fournier be elected 
Secretary, also by acclamation, there being no further nominations for the position. 

The President also noted that Professor Charnock had served for four years as a co-
opted member of the Executive Committee with special responsibilities as Publications 
Officer. This is the maximum term allowed under the SCOR Constitution. He informed the 
General Meeting that the Executive Committee would appoint new co-opted member(s) to the 
Executive Committee taking into account special tasks which may need to be fulfilled. This 
responsibility is granted to the Executive Committee by the Constitution. 

1.5 Constitutional Review 

Professor Siedler 1 nv ited the General Meeti ng to consl der w hether a rev iew of the 
SCOR Constitution is needed. He explained a number of concerns about the current 
Constitution. For exampe, it gave no guidance to the Officers as to procedures for 
replacing the former President when he died suddenly, while in office. The Officers of 
SCOR are not defined in the Constitution; for a number of years, meetings of the Executive 
Committee have been held less frequently than specified in the Constitution. These and a 
number of other possible weaknesses in the SCOR Constitution concerned the Executive 
Committee which recommended to the General Meeting that a review be carried out. If 
revisions are felt to be appropriate, proposals should be prepared 1n time for detailed 
consideration by SCOR Committees before the XIX General Meeting in 1988. The meeting 
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agreed that the Secretary and Executive Secretary should develop preliminary proposals on 
this matter for presentation to the Executive Committee at its meeting in 1987. 

2.0 JOINT OCEANOGRAPHIC ASSEMBLY 

2.1 Report from the President of SCOR 

Professor Siedler reported to the General Meeting that, following the instructions of 
the twenty-seventh Executive Committee meeting in late 1985, discussions had continued 
with the Chairman of the Mexican Committee for SCOR about the Mexican invitation to host 
the Joint Océanographie Assembly in 1988. These discussions had culminated, in mid-1986, 
in the receipt and acceptance by SCOR of a formal invitation from the Consejo Nacional de 
Clencia y Tecnologia (CONACyT) which is the parent organization of the Mexican Committee 
for SCOR. Professor Siedler also reported that SCOR had moved to establish an 
international Scientific Programme Committee under the Chairmanship of Professor W. 
Wooster (USA), as had been agreed by the XVII General Meeting in 1984. The Affiliated 
Organizations of SCOR, the Mexican Organizing Committee, and ICSPRO were invited to 
nominate members to this committee (c.f. item 23 below). 

2.2 Report from the Chairman of the Mexican Organizing Committee 

Dr. Ayala Castanares, Chairman of the Mexican Committee for SCOR, informed the 
General Meeting about the preliminary arrangements which have been made for JOA-88; The 
Acapulco Convention Center has been selected as the site of JOA, an earlier choice in 
Mexico City having been destroyed in the 1985 earthquake. A Mexican Organizing Committee 
has been establ ished with Dr. Ayal a as Chai rman. This committee will be advised by the 
Mexican Committee for SCOR as needed. He announced that the first circular was ready for 
distribution and that a second, more detailed circular would be prepared in early 1987. 

The representative of IOC and UNESCO, Dr. Morcos, informed the meeting that these 
bodies intend to provide significant financial support for the JOA, for both travel and 
publications. A meeting of ICSPRO was to take place in February 1987, at which support 
for the JOA by other UN agencies would be discussed. 

2.3 Report from the Chairman of the Scientific Programme Committee 

Professor Wooster also described the procedures followed in the establishment of the 
Scientific Programme Committee. The General Meeting agreed with his concern about the 
nominations received from the organizations 1 nvolved. It was felt that any committee which 
would be established on the basis of these nominations would have insufficient 
international representation, and the Scientific Programme Committee had, therefore, not 
been formally constituted. It was agreed that the nominees of the Affiliated Organizations 
and their Officers should now serve as advisors to a formal Scientific Programme Committee 
which would consist of one representative of each Affiliated Organization, one from the 
Mexican Organiz 1ng Committee (Dr. Ayala), one from the ICSPRO Logi sti cs Committee (Dr. 
Ruivo), and one to be coopted by SCOR as needed, in order to ensure broad geographical 
representation. The draft programme which Professor Wooster presented to the General 
Meeting had been developed in consultation with these initial nominees. He had also 
consulted with this group 1n determining the timetable for the JOA and the General Meeting 
appproved of his proposed schedule as follows: 
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Tuesday» August 23 SCOR Officers meeting, meetings of other 
organizations 

Opening Ceremonies 

Wednesday, August 24 
to Friday, August 26 

Saturday, August 27 

Sunday, August 28 

SCOR XIX General Meeting 

Free 

Scientific Programme 

Monday, August 29 to 
Wednesday, August 31 

Thursday, September 1 

Scientific Programme 

SCOR Executive Committee Meeting 
other meetings 

The General Meeting discussed, 1n detail, how Professor Wooster's proposed programme 
could best be Implemented so as to avoid some of the problems of former JOA's. It was 
agreed that the Scientific Programme Committee should be responsible for the development 
and organization of the whole programme which will consist of General and Special Symposia 
and Association Sessions. For the General Symposia, which are intended to be broad 
interdisciplinary reviews of current topics 1n marine science, papers will be Invited by 
the convenors in consultation with the Scientific Programme Committee. For Special 
Symposia, which will have cross-d1 sc1 pi 1 nary topics, a general call for proposal s to 
present papers will be issued in early 1987. From these proposals, the convenor, 1n 
consultatlon w 1th the SPC, wil 1 sel ect those that will give the best bal anced and most 
Interesting coverage of the topic. The Association Sessions will be the most specialized; 
papers and posters for these sessions will be selected from those submitted in response 
to the call for papers referred to above. Titles and abstracts submitted will be sent to 
the appropriate Association representative for selection for oral presentation. It was 
expected that a very large number of contributed papers would be assigned for presentation 
1n poster format, the facilities 1n Acapulco being especially well designed for this 
purpose. 

5.3 International Council of Scientific Unions 

[This Item was brought forward 1n order that participants could be informed of the latest 
developments 1n the ICSU International Geosphere Biosphere Programmme before they moved to 
the discussion of the activities of SCOR Subsidiary Bodies.] 

Professor Siedler reminded the General Meeting that the activities of ICSU in developing 
plans for a major International study of Global Change (also known as the International 
Geosphere-Biosphere Programme, IGBP) have been the subject of discussions at the last two 
meetings of SCOR. (See SCOR Proceedings Vol. 21.) ICSU had established an .ad .hoc planning 
committee for IGBP which was to report to the ICSU General Assembly in Bern in September 
1986, at which time a decision would be taken as to whether to proceed with IGBP. SCOR had 
responded to the requests from this committee for Information on SCOR activities relevant 
to preliminary plans for IGBP and had Informed ICSU that, 1n general, SCOR was strongly in 
favour of the proposal for IGBP. The ICSU id committee prepared a detailed report for 
the ICSU General Assembly. Professor Siedler reported that he had attended the Assembly 
and that this report was favourably received. ICSU agreed to establish a Special Committee 
for the Geosphere-Biosphere Programme (SCGB) 1n order to develop formal plans for IGBP. 
SCOR had been invited to submit nominations of scientists as candidates for membership 1n 
SCGB and the participants in the General Meeting agreed that this should be done by the 
Officers immediately following the meeting. It was also agreed that SCOR should keep 1n 
close touch with developments in IGBP and should consider on a continuing basis how SCOR 
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can best contribute to this programme and how 1t can most appropriately provide scientific 
Input to the planning process. 

7.0 Other Business 

[The Executive Committee Introduced a new agenda Item relating to global ocean flux 
studies. This Item was brought forward 1n order than 1t could be brought to the attention 
of the General Meeting before the discussion of the activities of certain working groups 
and CCCO.] 

A Proposal that SCOR Sponsor a Meeting to Discuss a Coordinated International Study of 
Ocean Fluxes 

The Executive Secretary Introduced a proposal which had been submitted to SCOR just before 
the General Meeting. It arose from discussions at meetings of both CCCO and the IOC 
Working Committee for GIPME which had been followed by consultations between the Chairman 
of the U. S. Comml ttee for the Gl o bal Ocean Fl ux S tu dy (GO FS), the Chal rman of GIPME, the 
Secretary of CCOO. and herself. These had resulted 1n the following formal proposal:* 

PURPOSE 

The global geosclence programmes now emerging contain elements focussing on both the 
physical circulation of the ocean (WOCE), and its Interaction with the atmosphere (TOGA), 
as well as on the major b1ogeochem1cal cycles. In this latter area, programmes such as 
the U.S. Global Ocean Fl ux Study (GOFS) and others being developed 1n countries such as 
France, U.K., F.R.G., and Japan have quite similar goals and scientific needs. Yet no 
suitable International mechanism exists which will permit the coordination and unification 
(where appropriate) of such scientific activities. Nor is there any means of establishing 
lines of communication between these programmes or between them and the relevant 
Intergovernmental programmes. The purpose of the proposed meeting 1s to seek the advice of 
experts currently active 1n this field on the matter of formulating such an International 
programme and framework for cooperation and collaboration. 

The subject has been discussed previously at WC/GIPME VI for the purpose of 
establishing Unes of communication between the emerging global geosclence programmes and 
the IOC/GIPME Programme, and more recently between N. Andersen (Chairman, WC/GIPME), P. 
Brewer (Chairman, U.S. GOFS Executive Committee), B. Thompson (Secretary, CCCO), and E. 
Tldmarsh (Executive Secretary, SCOR) with regard to establishing an International 
mechanism for GOFS collaboration/cooperation using a structure already 1n place (i.e. 
SCOR), and looking, 1n the future, to using the offices of ICSU/IGBP for this purpose. 
This proposal 1s a result of this latter discussion, but 1t is also meant to provide input 
for GIPME and CCCO considerations. 

OBJECTIVES 

It should be the goal of this meeting to: 
-review and state the Important scientific goals and content of an International ocean 
flux programme and to Identify the goals and activities which are common to the various 
national programmes. 
- examine appropriate mechanisms for bringing such an International programme Into being 
and for monitoring Its activities. [It should be noted that these activities would be 
consistent with the alms and Interests of several proposed and existing International 
bodies such as the newly formed ICSU Special Committee for the Geosphere Biosphere 
Programme.] 
-devise both short and long term plans to assist with the execution of such a scientific 
programme. 
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VENUE 

The international nature of the meeting as well as the probable locations of the 
participants suggest that London or Paris would be an appropriate site. This would make it 
possible to request the good offices of The Royal Society or ICSU to assist 1n convening 
the meeting by making available suitable facilities. With regard to timing, 1t 1s hoped 
that the meeting could be convened in January or February, so as to provide an opportunity 
for N. Andersen to Inform IOC XIV in March 1987 of developments, and for B. Thompson to 
report to the CCCO Officers 1n March 1987 and to CCOO-8 in May 1987. 

PARTICIPANTS 

The potential participants will be identified by the SCOR Executive Committee 1n 
consultation with the Chairmen of GIPME and CCCO. Representatives of planned and ongoing 
national GOFS programmes should be included as well as representatives of relevant 
International organizations, [end of proposal] 

Participants in the General Meeting were pleased to note that this proposal reflected 
comments which had been made by Dr. Chesselet and others at the last SCOR Executive 
Committee meeti ng, urg1 ng SCOR to pi ay a 1 ead role in the coordination of pi anni ng for 
global ocean flux studies as more countries become Involved in individual national 
programmes 1n this field. (Readers are referred to SCOR Proceedings Vol. 21, page 11.) The 
General Meeting of SCOR, therefore, approved the proposal which calls for the advice of 
experts currently active 1n the study of major biogeochem1cal cycles on the matter of 
formulating an International programme and an appropriate framework for scientific 
cooperation. It was of the opinion that the meeting of these experts should also consider 
the relationships between GOFS-type programmes and other major océanographie experiments 
such as WOCE and TOGA, as well as the newly-established International Geosphere-Biosphere 
Programme of ICSU. The General Meeting felt strongly that the proposed meeting should be 
held at ICSU Headquarters, Paris, 1f space 1s available, so as to emphasize the potential 
links between an International study of ocean fluxes and IGBP. It advised the Executive 
Committee that the participants in the meeting should be selected because of their 
Involvement 1n an ongoing or planned national programme of ocean flux studies, because 
they are familiar with related International activities (CCCO, SCOR Working Groups, etc.), 
or 1n the expectation that their attendance at this meeting would enable them to Inform 
the océanographie communities in their countries about the plans for such an international 
programme, and to encourage the development of additional national studies. The President 
proposed that SCOR invite Dr. D. James Baker (USA) to chair this meeting because of his 
experience 1n the early stages of development of several other International programmes. 
He also suggested that Dr. Chesselet be SOOR's representative in the meeting, that he be 
consulted when Its agenda and scientific content are determined, and that E. Tldmarsh 
assume responsibility for organizing the meeting and for mobilizing the financial support 
which had been promised by the Chemical and Biological Oceanography Programs of the U.S. 
National Science Foundation. The General Meeting agreed with these suggestions. 

3.0 SUBSIDIARY BODIES 

3.1 Former Working Groups 

JÏG 4£L River Inputs ±Q Ocean Systems 

Dr. Chesselet reported that the draft final report of WG 46, which had been tabled at 
the last meeting of SCOR, had now been further developed so that it is nearly ready for 
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publication by UNESCO. Dr. Burton, the Chairman of WG 46, has agreed to proceed with the 
final editing. A publication deadline for this volume will be established between Dr. 
Burton and Dr. Morcos of UNESCO. 

MS 51 The Fvalnation of CTD Data 

The General Meeting shared the concern of Professor Charnock, the Publications 
Officer, at the continuing delay 1n the publication of a volume to have been prepared by 
WG 51. It was agreed that Dr. Crease should be urged to complete the editing of this 
vol um e as soon as possible or to return the manuscript to the Pu bl 1 cations Of f i cer. The 
representative of UNESCO noted that his organization would provide funds to support a 
meeting of two or three people 1n order to complete the preparation of this volume which 
1s now urgently needed by the JPOTS Editorial Panel for an Océanographie Manual. 

3.2'Existing Working Groups 

WG 42 Pollution of the Baltic (with ICES) 

A meeting of the SCOR/ICES Working Group on Pollution of the Baltic took place in 
Kalmar, Sweden 1n April 1986. At this meeting, the group reviewed the progress which had 
been made 1n several ongoing projects. These Included the Baltic Sediment Study, the 
Patchlness Experiment, and the Baseline Study on Contaminants in Fish and Shellfish. At 
the request of SCOR, WG 42 also reviewed a proposal by Dr. 0. Avaste to establish an 
Interdisciplinary programme of sea-atmosphere optical monitoring above the Baltic as a 
representative basin (SEAMAB). The full report of the WG 42 meeting has been distributed 
to SCOR Committees and 1s available from ICES as ICES report C.M. 1986/E:38. 

The Chairman of the ICES Consultative Committee, Professor Wooster, reported that the 
ICES Statutory meeting 1n October 1986 had passed a resolution which called for the 
merging of the SCOR/ICES Working Group on the study of Pollution 1n the Baltic with the 
ICES Working Group on Hydrography of the Baltic so as to form a new group which will be 
entitled "The Baltic Marine Environment". The Resolution called upon the General 
Secretary of ICES to Invite SCOR to »sponsor this group. Professor Wooster noted that the 
terms of reference of the new group are very broad, unlike those of other SCOR Working 
Groups. The meeting was also reminded by various members of the Executive Committee that 
WG 42 1s the oldest SCOR Working Group 1n existence and that 1t had been agreed at earlier 
SCOR meetings that once the Patchlness Experiment and two other activities of WG 42 were 
well underway or completed, SCOR should reconsider Its »sponsorship of the group. It was 
agreed, therefore, that SCOR should discontinue its »sponsorship of WG 42 at this time 
and that 1t would not cosponsor the new ICES group. In Informing ICES of this decision, 
however, the continued Interest of SCOR in these and related ICES activities will be 
expressed. 

MS 54. Southern Ocean Ecosystems .and their Living Resources 
(with SCAR, I ABO, ACMRR and IOC) 

The report of the Chairman of WG 54 was Introduced by Dr. Longhurst. It appears as 
Annex IV to this report. He reviewed the activities of the group since the last meeting of 
SCOR. The field phases of the BIOMASS Experiment having been completed, these related 
largely to a series of BIOMASS data analysis workshops which are being organized 1n the 
period between 1986 and 1989. This series of workshops will culminate 1n a final BIOMASS 
Évaluation Meeting in 1989. Dr. Longhurst reminded the General Meeting that the Executive 
Committee had agreed 1n 1985 that WG 54 should be disbanded and that this phase of 
analysis and synthesis of BIOMASS data could be organized by the BIOMASS Executive 
Committee. He noted that this recommendation accorded with the decision of SCAR to 
dissolve the main group. Accordingly, 1t was agreed to disband WG 54. As one of the 
cosponsors of the BIOMASS programme, however, SCOR will continue to provide a modest 
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amount of financial support to SCAR in order to assist with this final phase of the 
BIOMASS programme. SCOR will designate representatives to the data workshops as 
appropriate 1n order to ensure that physical and chemical oceanographers participate 1n 
the analysis of the BIOMASS data. 

The representative of SCAR, Dr. Budd, reiterated the importance of the data analysis 
portion of the successful BIOMASS programme. He noted that a permanent BIOMASS Data Centre 
is now operational at the British Antarctic Survey. 

MS 5S. Equatorial Upwell1ng Processes (with IOC and UNESCO) 

The meeting was reminded, by Dr. Fedorov as Executive Committee Reporter, that in 
1985, WG 56 had organized a symposium entitled "Vertical Motion 1n the Equatorial Upper 
Ocean and Its Effects upon the Living Resources and the Atmosphere." The Executive 
Committee had agreed, at Its meeting in 1986, that WG 56 should be disbanded. The papers 
presented at this symposium are being publ 1shed, after scientific review, as a special 
volume of Oceanologlca Acta. In addition, a brief summary of the symposium, together with 
the abstracts of papers presented, will be published and distributed to a wider audience 
as an 1Q£ Workshop Report. Since the Chairman of WG 56, Dr. H. Rotschl, had retired from 
his position and was unable to provide a final report of the working group, 1t was agreed 
that the Ooeanologica Acta volume should stand as the final report of the WG 56. The 
General Meeting agreed to disband the group. 

WG65 Coastal-Offshore Ecosystem Relatlonshlps (with UNESCO) 

A summary of the activities of WG 65 since Its establishment 1n 1980 was submitted to 
the General Meeting by the Chairman, Dr. Zijlstra. It is given 1n Annex V. It includes a 
large number of recommendations for future research in various fields of coastal biology. 
There were no firm proposals for Immediate action by SCOR and the Executive Committee 
suggested that they be reviewed first by the UNESCO Division of Marine Sciences In light 
of its COMAR programme. These recommendations may then lead to formal proposals for new 
SCOR activities. 

The Executive Committee Reporter for WG 65, Dr. Stromberg, noted that the group had 
organized a workshop on Coastal-Offshore Ecosystems Relationships 1n San Francisco in 
early 1986. There were twenty-four participants from ten countries. Professor Postma 
expressed his view that the WG 65 workshop had been successful in that 1t had provided a 
unique opportunity to bring together scientists working on both the east and west coasts 
of North America with those from Europe. A major topic of discussion at the workshop was 
the Implications for ecological research of the varied ways in which scientists have been 
defining the boundaries of the ecosystems they study. It 1 s expected that the workshop 
proceedings will be published by Springer Verlag 1n mid-1987. Dr. Strom berg also reported 
that the final report of the working group had been submitted to UNESCO for publication as 
No. 48 1n the Technical Papers In Marine Science. The General Meeting agreed that WG 65 
should be disbanded, its terms of reference having been discharged. 

MS M Océanographie Applications M Drifting Buoys (with IOC) 

The Chairman of WG 66, Dr. G. Cresswell, presented his report which 1s given as 
Annex VI. Most members of the group had last met Informally in 1985. He reported that the 
group had identified the "problems of merging data from drifters of different design," but 
that the group would requl re some new membersand a new Chairman if it was to address 
these problems and others associated with the varied responses of drifting buoys to wind 
and current conditions. He suggested that the working group design an experiment which 
woul d compare and 1 ntercal 1 brate drifting buoys using a vessel equipped with acoustic 
Doppler equipment. The Chairman of IAPSO, Professor Krauss, reiterated the urgent need 
for such an experiment, especially 1n view of the fact that the number of drifting buoys 
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in use is now about 1,500 and is apparently increasing by about fifteen per cent per year, 
according to information presented at a recent ARGOS meeting. The implementation of WOCE 
in the near future will make such intercalibration even more necessary. The representative 
of W MO, Dr. J. Zillman, expressed his hope that SCOR would agree to Dr. Cresswell's 
proposal as did the Chairman of the SCAR Antarctic Climate Research Group, Dr. Budd. The 
General Meeting concurred with these opinions as to the need for an 1 ntercal 1 bration 
exercise. It felt, however, that the changes proposed for WG 66 were substantial enough 
that the group should be reconstituted as WG 88, with the title "Intercal i bratlon of 
Drifting Buoys11, and the following terms of reference: 

To design procedures for determining the current-fol1owing 
effectiveness of various drifting buoy systems. 

To analyse and report on the results of applying such procedures by 
i nvestlgators world-wi de. 

To identify recent scientific and technological advances with drifting 
buoys. 

Following a discussion about the difficulties of archiving buoy data and of ensuring 
its quality, it was agreed that WG 88 should focus first on questions related to the 
current measuring capacities of drifting buoys before addressing data related problems. 

WG 68 North Atlantic Circulation (with ICES) 

The Presi dent of SCOR presented the final report of WG 68 (see Annex VII) and noted 
that a large part of the activities of the group had been conducted 1n collaboration with 
the WOCE Numerical Experimentation Group with which it had some members 1n common. In 
particular, the model intercom pari son s Initiated by WG 68 will be continued and expanded 
by WOCE NEG and the observational programmes recommended by WG 68 will be considered 1n 
the planning of WOCE. The General Meeting concurred with Professor Siedler that WG 68 had 
completed its terms of reference and should be disbanded. 

WG 62. Small-scale Turbulence and Mixing ±Q Ocean (with IOC) 

The Chairman of WG 69, Dr. K.N. Fedorov, reported that during 1986 his working group 
had been involved in preparations for the 1987 Liege Colloquium for which some members of 
WG 69 had formed the programme committee. The Colloquium will take place at the 
University of Liege in May 1987. The programme committee had met in London just before the 
General Meeting and had finalized the programme for the colloquium, which will be followed 
by a meeting of WG 69. 

In the meantime, other members of WG 69 have continued their work on a gUssary of 
terms and definitions used in turbulence studies. While in Hobart, Dr. Fedorov had an 
opportunity to discuss the second draft of this document with Dr. T. McDougall. Some 
clarifications were agreed upon which should permit the third draft to be distributed to 
WG 69 members prior to the Liege Colloquium. It was recognized, however, that it was 
unlikely that it would be possible to reconcile the various points of view at this stage. 
Therefore, Dr. Fedorov thought it would be advisable to wait for the results of the WG 69 
meeting in May before finalizing the glossary. 

WG 70 Remote Measurement M ±hê Oceans from Satellites (with UNESCO) 

Professor Charnock informed the General Meeting that the final report of WG 70 
("Opportunities and Problems in Satellite Measurements of the Sea") had been published by 
UNESCO 1n early 1986. The report has been extremely well received as a useful overview of 
the field of satellite sensing of the oceans and UNESCO is now considering publishing it 
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1n the other official UN languages. The General Meeting confirmed the decision of the 
twenty-seventh meeting of the Executive Committee that WG 70 be disbanded. 

MS 21 Particulate Blogeochemlcal Processes (with UNESCO) 

Dr. Chesselet» The Executive Committee Reporter for WG 71» noted that the second 
meeting of WG 71 had taken place at Cambridge University in April 1986 and that a good 
report had been submitted to SCOR by the Chairman, Dr. Kr1 shnaswam 1. This report was 
distributed to SCOR Committees. As requested by the Executive Committee, WG 71 had 
established liaison with the planners of the Global Ocean Flux Study and recommendations 
for international cooperation 1n the field of flux studies were Included in the Chairman's 
report. Dr. Krlshnaswami will be one of the participants 1n the meeting on International 
Scientific Planning and Coordination of Global Ocean Flux Studies which will be convened 
by SCOR in February 1987. 

The Chairman of WG 71 had requested 1n correspondence that the group be given 
approval to organize an International symposium on particulate blogeochemlcal processes 
and f 1 uxes of materl al s through the water col umn 1 n 1987 or a JOA sesslon on parti cle 
production and export from the euphotlc zone and particle transformation 1n the euphotic 
zone. It was agreed, however, that before proceeding further with these activities, the 
group should receive the results of the international planning meeting referred to above. 
The subject of ocean fluxes had already been Incorporated Into the programme for the JOA 
by Professor Wooster. 

MS 22 Ihfi Ocean AS A Source and Sink 1er Atmospheric Constituents (with IOC) 

In Introducing the report of WG 72 (see Annex VIII), Dr. Chesselet stated that the 
symposium on alr^sea exchanges which the group had organized in Mainz» FRG, 1n March 1986 
had been highly successful. He expressed the hope that the results of this symposium would 
be published. WG 72 had held a formal meeting at the time of this symposium and Dr. 
Seller's report Identified four topics upon which the group had agreed to focus Its 
attention 1n the near future. These are: 

The Improvement and development of techniques for measuring transfer 
velocities at the alt^sea Interface. 

Studies on the role of atmospheric input of nutrients on marine 
productivity and ocean fluxes. 

Studies on the role of photochemical processes 1n the a1r-sea exchange 
of chemical species. 

Studies on the role of biological activities 1n the exchange of trace 
constituents between the ocean and the atmosphere. 

Detailed reports of the work proposed on each of these topics were annexed to Dr. 
Seiler's report . A change in Chairmanship was suggested by Dr. Seiler as were membership 
additions, two members of the group having resigned. The General Meeting agreed with these 
suggestions and agreed that Dr. M.O. Andreae should be Invited to assume the Chairmanship 
of WG 72. The group will be encouraged to proceed in the directions proposed in Dr. 
Seiler's report and approval was given for a meeting of WG 72 1n 1987. 

MS 23. Ecological Theory in Relation ±0 Biological Oceanography (with UNESCO) 

Dr. J. Field, a member of WG 73 and leader of its sub-group on Flow Analysis (see 
below), elaborated upon the report which had been submitted by the Chairman, Dr. K. Mann. 
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Dr. Field reminded the meeting that the XVII General Meeting had approved two main 
activities for WG 73. One of these was a workshop on Flow Analysis which had been 
organized by a sub-group of WG 73 headed by Dr. Field. This workshop was to take place 1n 
Santa Cruz, California, immediately after the General Meeting and just before the final 
meeting of WG 73. Various ecosystem models were to be tested against existing data sets. 
WG 73 had found that techniques such as loop analysis, input-output analysis, information 
networks, and dynamic network analysis have emerged as a family of techniques ranging from 
qualitative to quantitative and possibly predictive methods which were grouped under the 
generic term "flow analysis." The sub-group was established to explore these techniques 
and their utility in developing ecosystem theory. Sets of data on whole marine ecosystems 
were solicited from a large number of contributors. These were used by a small group which 
met in the UK in November 1985 to test and improve the programs for flow analysis which 
had been devel oped by Its mem bers. In parti cul ar they eval uated the four techniques of 
flow analysis referred to above by comparing similar data from several ecosystems, using 
the same measures and indices, and searching for patterns. The workshop on Flow Analysis 
was then planned to compare different ecosystems using a range of techniques to elucidate 
patterns and rel ati onshl ps between the various measures and techniques avail abl e, and 
their usefulness in improving our understanding of ecosystems. The proceedings of the 
workshop will be published by Springer Verlag in 1987 following editing by a small group 
(Mann, Field, Wulff). 

Another sub-group of WG 73 was established under the Chairmanship of Dr. L. Legendre 
in order to promote integrated biological and physical studies of well-defined energetic 
oceanic interfaces such as fronts, ice-water, and sediment-water Interfaces which appear 
to be associated with enhanced biological productivity. This group's proposal for a series 
of integrated studies was to be considered 1n detail by the full working group at its 
final meeting in December. This would take place in conjunction with AGU/ASLO meetings in 
San Francisco at which a special session on "Mechanisms responsible for the biological 
productivity of marine Interfaces" will be chaired by Dr. Legendre. 

The General Meeting agreed that WG 73 could be disbanded, but that a small editorial 
group (Mann, Fi el d, Wulff) shoul d bemal ntai ned in order to complete the edi ti ng of the 
Workshop proceedings for Springer Verlag. SOOR agreed to support a meeting of this group 
in 1987, should it be necessary. 

ÜG 1A General Circulation M ±he Southern Ocean (with IOC) 

The General Meeting was pleased to note that the final report of WG 74, "General 
Circulation of the Southern Ocean: Status and Recommendations for Research", had been 
published in the WCP report series of WMO 1n mid-1986. It will be of particular interest 
to the planners of the World Ocean Circulation Experiment, which is a principal activity 
of the WCRP related to climate variability and prediction over decadal time scales. It was 
noted that the Southern Ocean plays a prominent role in the zonal exchanges between the 
other oceans as a region of major heat loss to the atmosphere and as the site of formation 
of much of the subsurface water of the global ocean. An improved knowledge of its 
circulation is critical for many advances in physical oceanography and climate studies. 
This is an important goal of WOCE Core Project 2 which focusses on the Southern Ocean. The 
General Meeting agreed that WG 74 should be disbanded. 

JÏG 25. Methodology lût Oceanic £QZ Measurements (with UNESCO) 

The Executive Committee Reporter for WG 75, Dr. Chesselet, reviewed the history of 
this working group and informed the General Meeting that, in his opinion, the group is now 
dealing well with its primary task of addressing methodological questions related to CO2 
studies. 
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The General Meeting considered a report from the Chairman of WG 75 in which he 
summarized the discussions which took place at a meeting of the group in September 1985. 
These focussed on two major issues: 

Interface with the CCCO-CO2 Advisory Panel and interface with J POTS on CO2 standards. 
For the first topic, the need was for a clear division of labour between the CCCO-CO2 
Panel and SCOR WG 75. It was agreed between SCOR and CCCO that WG 75 would concentrate on 
the technical aspects of oceanic CO2 measurements while CCCO CO2 Panel on the scientific 
questions. To prepare for input of the group in the first COo Panel meeting in October, 
1985, WG 75 revised the 1984 network design with updates by its members, particularly on 
the new programmes of France in Indian Ocean and Atlantic Ocean and the Japanese Programme 
in the Pacific Ocean. Three types of sampling schemes were designed: (a) network stations: 
in key regions to obtain reliable understanding of seasonal variabilities and regional 
secular increase in oceanic C02> (b) special cruises: reaching all the key regions of the 
world to establish large-scale oceanwide spatial variations and global secular changes in 
oceanic CO2' and (c) ships-of-opportunity: providing more complete coverage of the above 
and also in remote but oceanographlcal ly important areas. These key regions, where an 
integrated international programme needs to be established to study the oceanic carbon 
variations, are (1) the equatorial belt 10°S - 10°N, (ii) the subtropical gyres, (iii) the 
high latitude circulation systems, and (1v) coastal zones of high variability. 

Interface with JPOTS was the second major topic. WG 75 expressed the need to fit the 
plans for CO2 standards and 1 ntercal ibration into a time table of the SCOR oceanic COo 
monitoring network and the CCCO WOCE/TOGA programmes. A review of existing expertise ana 
preparative work on COo was made. The precision requirements for the standard reference 
materials were established. SCOR WG 75 would cooperate with a proposed JPOTS sub-group on 
CO2 standards to create the standards and to carry out international an calibration 
exercise. 

Dr. Chesselet noted that a sub-panel of JPOTS has been established to deal 
specifically with the work involved with the preparation of the various reference 
standards required for CO2 analyses and intercalibration of instruments and techniques. He 
expressed his thanks, on behalf of the SCOR Executive Committee, to Dr. S. Morcos of the 
UNESCO Division of Marine Science for the part he had played in arranging for the 
establishment of this important group. The sub-panel Includes members from WG 75 and it is 
expected that there will be close collaboration between JPOTS and WG 75 in this work on 
standards for CO2 measurements. 

Dr. Wong's report also sought approval for a meeting of WG 75 to be held in 1987, 
possibly in association with the IUGG Assembly. He proposed that this be the final meeting 
of WG 75 and that the group would consider the following items: 

Contents and time table of the final WG 75 report. 
Organization of a CO2 intercal1bration exercise. 
Progress on creation of oceanic CO2 standards jointly with JPOTS. 
CO2 sampling and analytical manuals for SCOR oceanic CO2 monitoring network. 
Organization of a pilot regional monitoring network as a feasibility study. 
Interface with WG 71 on combined network design under GOFS, WOCE and SCOR. 
Publication format, policy, and financing of final report. 
Options after WG 75: Disbanding, continuing, merging with other group, or formation 

of a new group. 

The General Meeting approved this request for a final meeting of WG 75. 
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Ma 26. Ecology M ±hê Deep _Sêâ Floor (with IOC) 

A report from the Chairman of WG 76 is given in Annex IX. Following its first meeting 
in 1985, the group had been asked by SCOR to refine its terms of reference so that they 
identify more specific problems in the field of benthic ecology which the working group 
would be able to address 1n a reasonable time period. It was agreed that the original 
terms of reference assigned by SCOR were too broadly stated to give sufficient guidance to 
WG 76 as to what was expected of it. The new terms of reference as proposed in Annex IX 
are intended to provide a much more focussed set of objectives than did the earlier ones. 
The General Meeting approved the following statement which was presented by the Executive 
Committee: 

Recognizing the great technical and statistical difficulties of obtaining adequate 
information on the deep sea benthic ecosystem, the WG will draft a critical review of the 
present state-of-the-art clearly identifying what would be desirable but presently 
impracticable to da The review should pay particular attention to the following proposed 
terms of reference: 

To make recommendations on the extent and type of information necessary 
to describe deep-sea benthic and benthopelagic communities to enable 
significant future changes, from whatever cause, to be detectable. 

To identify those areas of research in which current knowledge or 
technology are not adequate to enable these recommendations to be 
fulfilled. 

To Identify those areas of research relevant to the above, which would 
be best tackled by international collaboration. 

From this review, SCOR will be able to identify the extent to which deliverables from 
ecological research in the deep ocean benthic ecosystem will fall short of what is 
apparently demanded by current concerns for the continued health of this system. It was 
agreed that WG 76 would begin this work in correspondence during 1987. 

WG 21 Laboratory Tests Related ±Q Basic Physical Measurements .Sêâ (with UNESCO) 

The first meeting of WG 77 had taken place in Rostock-Warnemünde, G DR, just prior to 
the General Meeting. The report of this meeting was made available 1n time for the General 
Meeting and appears as Annex X. The group established a set of priorities for the types of 
sensors it wishes to test and compare and it agreed to organize two laboratory workshops 
in order to carry out these inter com pari sons. At one of these, to be held at the Institut 
fur Meereskunde of the Academy of of Sciences of GDR in Rostock-Warnemunde, CTD sensors 
which can be removed from their host instruments ("separable CTD systems") will be tested 
and i ntercal 1 brated. The i ntercomparl son of whole CTD1 s will be carried out at the 
Institute of Applied Physics of the University of Kiel where a larger pressure tank 
facility will allow whole 1 nstruments to be immersed. The working group expected that 
these workshops would take place in 1987 at no cost to SCOR since the instruments and 
technicians for the tests will be supplied by Interested Institutions. The General Meeting 
approved this plan of work and also agreed to the request of WG 77 that it hold a formal 
meeting to assess the results of the workshops in late 1987 or early 1988. The Chairman of 
WG 77, Dr. Striggow, asked for assistance in Identifying a Soviet member for his group and 
the Executive Secretary was instructed to contact the USSR Committee for SCOR on this 
point. 
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Ma IS. Determination M Photosynthetic Pigments ID Seawater (with UNESCO) 

A report of the first meeting of WG 78, which took place early in 1986, was submitted 
to SCOR and appears as Annex XI. Dr. Longhurst reviewed the content of this report and of 
a briefer one submitted to the General Meeting by the Chairman of WG 78, Dr. Mantoura. The 
objectives of the WG 78 meeting were to refine the group's terms of reference, to Identify 
gaps in its expertise, and to establish a plan of action in order to achieve the 
methodological aims of the working group within the time and resource constraints placed 
on the group. Members of WG 78 also prepared and presented "mini-reviews" of their fields 
of experti se 1 n rel ation to the objectives of WG 78. The mal n recommendations of W G 78 
were accepted by the General Meeting. These included minor revisions to the terms of 
reference as follows: 

To critically evaluate the accuracy of historical data and of existing 
methods for the determination of photosynthetic pigments in seawater 
including an appraisal of the SCOR/UNESCO spectrophotometry procedures 
publ i shed i n 1966 and thei r intercal i bration in the 1978 eval uation 
(UNESCO, 1980) for the determination of chlorophylls and their 
breakdown products in relation to novel chromatographic techniques. 

To evaluate extraction conditions and storage requirements prior to 
analysis of individual component chlorophylls, their breakdown 
products, and accessory pigments. 

To evaluate and recommend the simplest high performance liquid 
chromatographic (HPLC) system for ship-board or field-based 
determination of chlorophylls à, £, £, and their principal degradation 
products. 

To provide advice on the establishment and provision of reference 
chl oropi gments, carotenoid, and phy cob il 1 protei n standards for 
calibration of HPLC-fluorescence or absorbance methods. 

To evaluate procedures for the extraction and determination of 
phycobll i protei ns, recently identified as important constituents of 
phytoplankton in marine water. 

To relate and intercompare measurements of individual chlorophylls and 
their breakdown products to in situ fluorescence recordings and 
remotely sensed colour imagery. 

The working group adopted a plan of intersessional work to be completed before an 
1 ntercalibration workshop which it plans to hold in late 1987. This workshop will carry 
out a critical comparison between HPLC and the existing methods of pigment analysis. 

After lengthy considerations by the WG, the CSIRO Marine Laboratory was chosen as the 
site of the workshop because of the avail abil ity of the necessary equi pment, reference 
algal cultures, reference chlorophyll standards, and expertise in the preparatory 
isolation of pigments. The availability of Dr. Jeffrey and her team at Hobart will 
ensure that all aspects of previous SCOR/UNESCO intercalibrations are replicated precisely 
and thus methodological continuity 1s maintained. The Hobart workshop is provisionally 
scheduled for December 1987. The General Meeting endorsed these plans. 

The representative of the Division of Marine Sciences of UNESCO reiterated the 
interest of his organization in these activities as a cosponsor of WG 78. He committed 
some financial support to the activities of WG 78 in the 1987-88 period. 
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MS 22. Geological Variations In £Q2 and ±hfi Carbon Sydfi (with IOC) 

WG 79 held its first meeting at Woods Hole in September 1986 during the Second 
International Palaeoceanography Congress (see Annex XII). The group recognized that it 
would benefit from the addition of a member with expertise in the geologic record of 
terrestrial variations in the CO2 cycle, the consensus being that land plants and soils 
should not be ignored in an assessment of global carbon cycle variations. The General 
Meeting agreed with the proposal of the Chairman of WG 79 that such an individual be 
invited to join WG 79. It also agreed to a request from WG 79 that SCOR cosponsor a 
symposium in 1987 on "The Global Carbon Cycle : Palaeocl imatic Perspectives" which is 
bei ng organized for the INQUA Congress in Ottaw a i n August 1987. The Chai rman of WG 79, 
Dr. Sundquist, is co-convenor of the symposium which will include several members of WG 
79. The next meeting of WG 79 will be hel d in conjunction with this symposium. Both thg 
symposium and the working group meeting will emphasize Quaternary time scales (1(P to 10 
years); it is expected that the focus of WG 79 will then shift primarily to longer time 
scales (106 to 109 years) on the basis of isotope signals. The conclusion of WG 79 after 
its first meeting was that simple mechanisms cannot account for the glacial-interglacial 
variations in CÛ2* 

During the discussions of WG 79fs report, it was pointed out that the terms of 
reference assigned to the group are too vague. The representative of the French Committee 
for SCOR, Dr. Labeyrie, was of the opinion that problems of different time scales need 
different approaches involving different methodologies. In addressing questions relating 
to variations in time scales of the order of thousands of years, one is dealing with 
oceanic time scales for which models can be generated. It 1s not clear whether the 
evidence of CO2 variations found in ice cores can also be seen in sedi ment cores w hi ch 
provide records of much longer time periods. It was agreed that the working group should 
be asked to consider revisions to its terms of reference which would more clearly define 
the important questions to be addressed and the way in which this can best be achieved 
(whether through the production of a final report or other significant publication, 
organization of an international meeting, or some other appropriate activity). 

JWLS SU The Role of Phase Transfer Processes in the Cycling M Ettals ID Estuaries 
(with UNESCO) 

Dr. Chesselet reminded the General Meeting that WG 80 was established by the 
Executive Committee at its last meeting, based on a recommendation in the final report of 
WG 46, River Inputs to Ocean Systems. Dr. M. Whitfield (UK) subsequently accepted SCOR's 
invitation to chair WG 80 and the following individuals have agreed to serve as members: 

J. D. Burton UK B.L.K. Somayajulu India 
T.M. Church USA R. Wollast Belgium 
J.C. Duinker FRG J.M. Wood USA 
K.A. Hunter New Zealand Yu Guohui China 
J.M. Martin France 

A preliminary report from the Chairman was considered by the General Meeting. He 
pi ans to have WG 80 begi n work on its f i rst two terms of reference 1 n correspondence 1 n 
preparation for the first meeting of the group in early 1988. Members will provide 
discussion papers on the following topics: 

The Influence of partiele-water interactions on the cycling of redox-
sensltive elements, on the cycling of radionuclides, and of non-redox 
sensitive trace elements in estuaries. 

The characterization of estuarine particles. 

20 



The concept of residence time and reaction time in estuaries and their 
importance for interpreting particle-water Interactions. 

The significance of parti cl e-water i nteractions in tropical and sub
tropical estuaries - the Influence of seasonal effects. 

Microbially mediated particle-water interactions in estuaries - water 
column processes and processes in the settled sediments. 

The importance of parti cl e-water interaction in the cyling of trace 
metals in the major estuaries of South East Asia. 

The report of the Chairman of WG 80 was approved. 

IG SI Deep Water Palaeoceanographv (with IOC) 

WG 81 met for the second time during the Second International Pal aeoceanography 
Conference in Woods Hole in September 1986. The group also fulfilled one of its terms of 
reference by presenting a session at the conference which addressed aspects of change in 
deep-water circulation in the geologically recent past - the last 100,000 years or so -
during which there have been no significant changes in the physical boundaries of the 
ocean. The overall conclusion of the session was that, contrary to many previous opinions, 
the deep ocean has been affected at least as much as the surface ocean by glacial-
interglaclal climatic change. The papers presented at the conference will be published in 
the AGU journal, Palaeoceanography. 

At the meeting of WG 81 itself, future plans were discussed. An urgent need for 
better interaction between pal aeoceanographers and the community of physical 
oceanographers was identified and WG 81 proposed to SCOR that a workshop be organized for 
the purpose of bringing these groups together. 

The Executive Committee Reporter for WG 81, Professor Heath, summarized the opinions 
expressed during the discussion at the General Meeting. There was general support for the 
desire of WG 81 to develop interactions with physical oceanographers, however, 1t was 
considered that this task needs to be better defined. In particular, Professor Heath felt 
that the oceanic general circulation models offer the best long term prospects for 
rigorous progress in deep water pal aeoceanography, and that there are modellers who would 
be interested in this type of collaboration. While more descriptive interactions may help 
to enhance geologic Intuition, they may lead to speculative interpretations which are not 
very useful unless they generate testable hypotheses. As a result, it was agreed to invite 
the Chairman of WG 81, Dr. Shackleton, to develop a more specific proposal for this 
workshop and to present it to the next meeting of SCOR 1n 1987 for consideration. It could 
then be held 1n 1988, possibly in conjunction with the JOA. 

IG 82 Polar Deep _£êà Environments (with IOC) 

The first meeting of WG 82 took place in Woods Hole during the pal aeoceanography 
conference referred to above. The group came to the general conclusion^ that it may not be 
feasible to address its first term of reference ("to assess Mesozoic and Cenozoic polar 
deep sea palaeoenvironments with emphasis on processes in the northern and in the southern 
hemisphere") because of a lack of information from sufficiently old sediment cores 1n the 
polar regions. A brief report from the Chairman also noted that WG 82 has played a role in 
the planning for drilling during the Southern Ocean legs of the Ocean Drilling Programme 
and that some members are Involved in a feasibility study for high Arctic Ocean drilling. 
A preliminary suggestion was made that the group organize a 'Polar Oceans Conference" in 
1988. The General Meeting agreed that the Chairman of WG 82 would be asked to provide more 
information on this proposal and on his plans for future activities of the group leading 
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up to the conclusion of its work within a reasonable time period. 

3.3 Committees and Panels 

Joint SCOR/IOC Committee sm Climatic Changes _àûd ±hê Ocean 

The Chairman of CCCO, Dr. R. Stewart, presented a report which was submitted to the 
SCOR Secretariat by the Secretary of CCOO and is reproduced in Annex XIII. He supplemented 
this with i nf ormation on recent developments 1n the CCCO programme. He reaffirmed the 
close connections between CCOO and SCOR, the Committee's founding organization. The level 
of activity within CCCO has become very complex as can be seen from the Secretary's 
report, and in the last year or two, this activity has "moved from words to deeds" as 
scientific plans are actually implemented in the form of major experiments, monitoring 
programmes, and so on. 

As an example of this, Dr. Stewart noted that TOGA has been underway since early 
1985, that many measurements are being taken, analysis and theoretical interpretation is 
being accomplished in "quasi-real time," and the programme has attracted a lot of 
international participation. The sea level network in the Pacific Ocean has been 
considerably expanded (the IOC-WMO IGOSS Sea-Level Pilot Project in the Pacific - ISLPP) 
and drifting and moored buoy programmes are now 1n place. He reported that although 
further improvements have yet to be made to the observational programmes in the Atlantic 
and Indian Oceans, changes 1n the USSR Sections Programme are providing better coverage in 
the tropical Atlantic and progress is being made in increasing the number of XBT lines in 
the Indian Ocean. Dr. Stewart expressed the hope that the move of the TOGA International 
Project Office from Boulder to Geneva, certain staff changes, and the death of Dr. Gill, 
the Chairman of the TOGA SSG, would cause only brief setbacks to this v1 gourous programme. 

With regard to WOCE, Dr. Stewart was pleased to report that the Scientific Plan for 
WOCE had recently been published by WMO. He reviewed the development of the three WOCE 
Core Projects. The first will provide a global "snapshot" or description of the world 
ocean on a nearly synoptic time scale. The second focusses on the Southern Ocean, and on 
the Antarctic Circumpolar Current in particular.The process of deep water formation in 
this region is a major concern and will be at least partially dealt with in WOCE. The 
third Core Project is a study of gyre dynamics using the North Atlantic basin as a testing 
ground since 1t shows most of the features of a whole ocean such as a source of deep water 
formation, a western boundary current, and eddies. Dr. Stewart reported that WOCE planning 
1s proceeding quickly and that the satellite instruments so vital to the success of the 
programme will apparently be available on schedule. 

A third aspect of the CCCO programme is the Ocean Observation System Development 
Programme. Dr. Stewart emphasized that this is a "system development" activity rather than 
an operational one. He noted some technical advances especially with regard to measurement 
of currents using backscatter from acoustic ship logs. He also noted new developments 1n 
the design of pop-up drifting buoys. Some problems have been encountered with regard to 
the archiving and management of data, however, Dr. Stewart felt that these would prove to 
be relatively minor obstacles. Access to EEZ's for the purposes of measurements of 
boundary currents, may prove to be a more serious problem which will require considerable 
effort to resolve. 

The interactions between CCCO and the ICSU Geosphere-Biosphere Programme are 
discussed elsewhere 1n this report. The problem of the build-up of CO? "the atmosphere 
was an early motivation behind the WCRP and CCOO is beginning to consider oceanic aspects 
of this topic. While a CO2 programme had been developed for incorporation Into WOCE, the 
Committee wished to take into account forthcoming decisions with regard to IGBP and GOFS 
before proceeding further along these lines. 
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Dr. Stewart reported that he and the President of SCOR have collaborated 1n the 
selection of new members for CCCO and that they would shortly be working with the V1ce-
Chalrman of CCCO, Dr. McEwan, and the CCCO Secretary 1n selecting a replacement for Mr. 
Thompson who has resigned his position as Secretary of CCCO, effective 1n early to mid-
1987. He expected that they would make a nomination, for approval by the Director General 
of UNESCO early 1n the New Year. The representative of the IOC expressed the hope of the 
IOC Secretary that this position could be refilled as soon as possible and that no vacancy 
woul d occur. 

Finally, Dr. Stewart referred to a letter he had written to the President of SCOR 
following the Seventh Session of CCCO, 1n which he requested the assistance of SCOR 1n 
promoting the prompt submission by scientists to national and International data centres 
of data which may contribute to TOGA and WOCE. He recognized that several factors deter 
seient1 sts from mak1 ng thel r data more readily available to the general océanographie 
community, but that Incorporation of these data Into the data sets held by the WDC's 1s 
crucial to the success of TOGA and WOCE. This topic generated lengthy discussions in the 
General Meeting with a wide spectrum of views being expressed. The overall consensus was 
that SCOR should make a statement of principle regarding the exchange of data since 
international cooperation depends on the full and timely exchange of data of known 
quality. In joint programmes such as TOGA and WOCE, data exchange was felt to be an 
explicit responsibility of the Individuals who are formally Involved 1n these programmes. 
However, 1t was recognized that 1t 1s equally Important to obtain data from related 
projects, even when they are not a formal part of these major joint experiments. The 
General Meeting concurred with the view of Professor Wooster that in the absence of data 
and Information exchange we will never be able to understand how the ocean works. 

The General Meeting gave Its provisional approval to a statement, drafted by 
Professor Charnock and pending revision by the SCOR Officers for transmission to CCCO 
before Its Officers Meeting 1n March 1987, on the subject of data exchange 1n relation to 
the WCRP. The revised statement reads: 

"In response to a request from the Chairman of CCCO, the General Meeting 
discussed questions related to the availability of data for the large-scale 
experiments such as TOGA and WOCE which are part of the WCRP. In particular, 
SCOR has been Invited to consider how best to promote the prompt submission 
to data centres of the various types of data required for the success of 
these experiments. The meeting shared the concern of Dr. Stewart and his 
Committee that large amounts of data which are relevant to oceanic studies 
are being collected, yet are not reaching the Interested users. It was agreed 
that the International exchange of océanographie data 1s a basic requirement 
1 n marine science and should be furthered by appropriate mechanisms. 

It was recognized that non-submission of data 1s a recurring problem; 1n 
spite of the efforts of NODC's, IGOSS and IODE, many individual 
oceanographers continue to reserve their data for their own use for long or 
indefinite periods of time. While realizing that certain types of raw data do 
require considerable time and effort to be processed and reduced to a 
generally usable form the Meeting agreed that most data ought to be 
submitted to data centre more quickly than at present. It was also agreed 
that further efforts are needed if the scientific community 1s to reduce the 
waste involved 1n the collection of data which are used for restricted goals 
or by small groups of Individuals. After considerable discussion, the General 
Meeting proposed that: 
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- Data sets collected by scientists in projects formally linked to CCCO 
programmes should be submitted to data centres according to quidelines which 
should be developed on the basis of the experience gained during the GARP 
experiments, and that 

# SCOR Committees should be requested to identify scientists who would 
be willing to augment the work of their national data centres (or similar 
organizations) using their familiarity with the data sets available, or 
likely to become available, in their countries. They should be respected 
senior scientists who have a general appreciation of what is needed for the 
success of the large-scale international océanographie experiments. They 
should be charged to encourage observers to make their data available to the 
international scientific community. It is hoped that they would be able to 
assure the observers that by submitting their data they will be making an 
important contribution to the progress of global oceanography. 

The cost of such an effort would be negligible compared to the cost 
of the collection of even small amounts of océanographie data. SCOR wished to 
assist in the realization of the full value of data collected at great 
expense by ensuring that it is used to the benefit of the international 
scientific community. It was emphasized that this effort should be carried 
out in cooperation with the NODC's and taking into account the functions of 
intergovernmental groups which have been established to deal with data 
management". 

Joint SCOR/UNESCO/ICES/IAPSQ Panel sm Océanographie Tables .and standards 

Professor Krauss presented a brief report which had been submitted by the Chairman of 
JPOTS, Dr. Gieskes. The activities of JPOTS since the previous meeting of SCOR have 
centred on three mai n activi ties. The f i rst of these was a meeti ng of the J POTS Carbon 
Dioxide Sub-Panel which has continued its evaluation of the thermodynamic information 
available on the CO2 system. Dr. Gieskes expected that the final report of this sub-panel 
would be submitted to UNESCO for publication late in 1986. Another activity of JPOTS has 
been the establishment of a new Sub-Panel on Standards for C02* Measurements (see also the 
discussion of WG 75). All of the JPOTS cosponsors were involved in determining the terms 
of reference and membership of the sub-panel. The terms of reference for this sub-panel 
are: 

Coordination and assessment of work done towards preparing CO2 
standards for oceanic measurements. 

Development of recommendations for the production and use of such 
standards. 

The membership of the sub-panel, which includes two members of WG 75, is: 

A. Dickson USA (SCOR) Chairman 
F. Culkin UK (IAPSO) 
A. Poisson France (ICES) 
C. S. Wong Canada (SOOR) 
F. Millero USA (UNESCO) 

The sub-panel is expected to hold its first meeting during the IUGG Assembly in 
Vancouver in August 1987. It will be encouraged to meet in a joint session with WG 75 at 
this time. 
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Dr. Morcos, the representative of UNESCO, reported on the first meeting of the JPOTS 
Editorial Panel on an Océanographie Manual that took place in Moscow in June 1986. See 
Annex XIV for a report of this meeting which was submitted by the Chairman of the 
Editorial Panel, Dr. 0. Mamayev. A more extensive report, which describes the intended 
format and content of the manual in detail, will be published by UNESCO as part of a 
technical report on 1983-86 JPOTS activities. The Editorial Panel will meet again in 1987 
and hopes to conclude its work on the océanographie manual in 1988. It will be entitled 
"Manual on Processing Océanographie Station Data" and UNESCO plans to publish it in its 
series UNESCO Monographs In Océanographie Methodology* 

Editorial Group lor ±hê Ocean Model1ing Newsletter 

The Ocean Modelling Newsletter was originated by SCOR WG 49 over a decade ago. With 
continued funding from the Office of Naval Research (USA), the Newsletter has produced 
about eight issues per year, with issue number 72 having been published at about the time 
of the General Meeting. Its popularity continues to increase with a circulation of about 
735 copies. The production of the Ocean Modelling Newsletter was moved to Oxford during 
1986, when Drs. Gill, Killworth, and Davey joined the Hooke Institute there; printing and 
distribution are still carried out from Cambridge for cost reasons. Following the death of 
the Chief Editor, Dr. A. Gill, in April 1986, the editorship and the ONR grant were 
transferred to Dr. P. Killworth. 

3.4 Proposals for New Working Groups 

The General Meeting had six proposals for the establishment of new working groups to 
consider. Since these had all been received by the SCOR Secretariat well in advance of the 
meeting, they had been circulated to SCOR Committees for comments and membership 
suggestions. A member of the Executive Committee presented each proposal to the General 
Meeting, along with the comments received from the SOOR Committees. 

Coastal Ocean Processes 

This proposal was received from the Argentinian Committee for SCOR and it included 
the following suggested terms of reference: 

To review the present knowledge of coastal ocean processes, especially 
sediment transport, including the effects of bottom, current, and wave 
conditions on longshore, offshore, and onshore sediment transports. 

To identify the measurements required to provide a fundamental 
scientific understanding of this subject needed to ensure efficient 
exploration, exploitation, and conservation of non-living marine 
resources and judicious management of the coastal zone. 

To consider the most effective means of making the necessary satellite 
data available to working scientists in this field. 

To organize in 1990, an international symposium on the problems of 
sediment transport and to publish the proceedings of this symposium. 

The General Meeting agreed with Dr. Heath, and with the comments which had been made 
on this proposal, that these terms of reference were too broad. One suggestion was that 
the question of the effect of sea 1 evel ri se on the adj ustment of beach prof iles woul d 
benefit from the attention of the group such as the one proposed. Dr. Lanfredi, Chairman 
of the Argentinian SCOR Committee, agreed that this would be a useful focus for the group 
he had proposed. Several participants noted that SCOPE has a new project on Estuaries and 
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Coastal Embayments which will begin by concentrating on the interactions of river 
modifications with sea level rise in coastal estuarine delta areas. If this new SCOR 
working group is established, 1t should interact with this SCOPE study. The General 
Meeting invited Dr. Lanfredi to work with Dr. Heath and one of the proposed members, Dr. 
P. Komar (USA), to refine the terms of reference and to reduce the lengthy list of 
suggested members to a workable number. A revised proposal for a working group on Coastal 
Ocean Processes should be submitted to SCOR before the 1987 meeting of the Executive 
Committee. 

Wave Modelling 

The Netherlands SOOR Committee had submitted the proposal for a new working group on 
this topic. It arose from an Informal wave modelling group (WAM) 1n which wave researchers 
from different European Institutes have been working together for some time to develop and 
implement a "third generation wave model." It was hoped that the establishment of a SCOR 
group on this topic would considerably broaden the activities and membership of the 
existing Informal group (WAM) which is supported by the Council of Europa The comments 
made at the General Meeting, and those received beforehand, were all supportive of the 
proposal, particularly in the context of the use of the wave and wind/w 1 ndstress 
observations that are expected to come from satellite instruments. It was agreed that the 
group be established as WG 83 with the following terms of reference: 

To jointly develop a third-generation wave model, based on a full 
description of the physical processes governing wave evolution; 

To develop regional versions of the third-generation model to be nested 
with the global model. 

To Implement a global version of the model and to test medium range 
forecasting. 

To perform physical studies of wave dynamical processes in order to 
extend our understanding of wave evolution, where needed. 

To develop data assimilation techniques which will make it possible to 
make full use of satellite observations of the sea-state. 

The meeti ng al so agreed that Dr. G.J. Komen (Netherl ands), who 1 s the Chai rman of 
the existing WAM group, be invited to chair WG 83. The group will be requested to clarify 
the meaning of "data assimilation techniques" in terms of using the third generation wave 
model in the Interpretation of real-time satellite data on sea surface stata The group 
should also ensure that the third generation wave model will be applied to the full use of 
satellite data in cooperation with national agencies. 

Hydrothermal Emanations _à± Plate Boundaries 

Dr. Heath reminded the General Meeting that a proposal for a working group on the 
subject of hydrothermal processes had originally been submitted to SCOR by the Canadian 
SCOR Committee at the XVII General Meeting. It had proved difficult to establish the group 
as originally proposed, possibly because the small scientific community working in this 
field was not yet prepared to approach this relatively new topic on the global scale 
demanded by the terms of referenca More recently, however, CMG had reviewed the proposal 
and refined 1t to take Into account new activities in studies of subduction zones in the 
sea floor. After some discussion, the Chairman of CMG, Dr. Hsu, suggested that the 
emphasis of the group should be on emanations from these zones. It was agreed that 
Professor E. Suess (USA) be invited to chair this group which will be WG 84 and will have 
the following terms of reference: 
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To review existing knowledge on mid-ocean ridge processes and 
subduction zone venting. 

To establish an estimate of the global water and dissolved mass fluxes 
during tectonic accretion. 

To devel op cri ter i a for recognlz ing and di f ferenti at1 ng s ubductl on-
induced hydrothermal processes and spreadlng-induced processes in the 
ancient geologic record. 

To assess the importance of both types of hydrothermal fluxes on the 
global geochemlcal budget. 

To recommend novel techniques and approaches for studying these 
processes at plate boundaries. 

Dr. Suess will be i nv ited to sel ect the membershi p of WG 84 from the 1 engthy 11st 
available at the General Meeting. This membership should reflect the focus of the group on 
emanations and should have an appropriate international distribution. 

Experimental Ecosystem? 

The twenty-seventh Executive Committee meeting had considered this proposal and had 
asked IABO to review it taking into account the results of an ICES symposi urn on this 
topic which was to take place in late 1985. The General Meeting agreed that the new 
proposal from IABO incorporated the concerns expressed by the Executive Committee and 
approved the establishment of WG 85 on Experimental Ecosystems. The following terms of 
reference will be assigned to WG 85: 

To examine previous studies involving experimental ecosystems; 
critically evaluate the results and the application of such techniques 
to estuarine, coastal and open sea problems. 

To make recommendations for complete systems (mesocosms, field, 
laboratory, and simulation modelling) approaches to current problems in 
biological oceanography. 

To specify design criteria pertinent to studies in the range of 
estuarine, coastal, and open sea conditions. 

It was agreed that Dr. Li Guanguo (Chi na) shoul d be i nv 1ted to be Chai rman of WG 85 
and that Professor T. Parsons (Canada) assist him as Vice-Chairman. They will be asked to 
select the membership of WG 85 from the list submitted with the proposal which was 
supplemented by additional suggestions from SCOR Committees. Professor Fournier and Dr. 
Longhurst expressed their view that this group will be a very timely one since, even after 
nearly twenty years, several important questions remain to be answered about the validity 
of the use of experimental ecosystems in ecological research. The Division of Marine 
Sciences of UNESCO will cosponsor WG 85. 

Ecology M. J&a Ice 

Professor Siedler introduced this proposal which had been received from the Arctic 
Ocean Sciences Board. The proposal noted that: 

Sea ice is populated by a variety of organisms, and several kinds of Crustacea live 
in the bri ne channel sandonthe un der si de of 1 ce fl oes and fast i ce, bei ng temporar 11 y 
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the feeding ground for certain fish and Crustacea. During melting the ice organisms may 
play an important role 1n Initiating plankton blooms in spring ("seeding effect"). Sea ice 
biota have been studied in both one-year ice of the Antarctic and multi-year 1 ce of the 
Arctic. However, the colonization of the young sea 1ce by various kinds of organisms, 
their Interactions and fate during the course of ice growth and melting are poorly known. 
Field and laboratory studies concentrate on the relation of the organisms to physical 
properties of the ice and Its contents in nutrients and gases. Communication to date 
between scientists who study sea 1ce biota has been somewhat limited, particularly between 
teams working 1n the Arctic and Antarctic. The SCAR Group of Spedal 1sts on Sea Ice 
Studies and the European Science Foundation's European Polarstern Study 1988/89 will put 
emphasis on work on Antarctic sea 1ce biota. Similar activities 1n the North are needed, 
which should take into account results and methods which have been developed for the 
Antarctlc. 

While the General Meeting wished to approve the establishment of this working group, 
it was noted that the proposal made no specific recommendation for a Chairman. A number of 
comments were made about the suggested membership and gaps in expertise, for example, in 
the fields of sea 1ce diatoms and 1ce physics. Several alternative nominations were made. 
It was agreed that the Chairman of AOSB should be asked to nominate a Chairman for WG 86 
and to revise the original membership proposal in the light of comments at the SCOR 
General Meeting. If this 1s done fairly promptly, the General Meeting felt that 1t would 
not be necessary to wait for the next SCOR meeting, but that the group could be 
established as WG 86 if the Executive Committee Reporter, Professor Fournier, gives his 
approval. 

The terms of reference for WG 86 will be: 

To review the present knowledge on sea ice biology in arctic and 
antarctic regions and relate 1t to the physical and chemical properties 
of the various types of sea ice. 

To review methods of sampling, ±n situ observations, as well as 
experiments 1n the field and in the laboratory with the aim to compare 
various ways and means of estimating abundance, respiration, 
production, and trophic relationships in 1ce communities. 

To explore the deslrablity and feasibility of cooperative 
mul ti disci pi 1 nary studies. 

To plan a workshop on biological sea ice studies. 

The representative of SCAR, Dr. Budd, informed the General Meeting that SCAR wishes 
to cosponsor WG 86 and looks forward to being consulted in the selection of the 
membership. The General Meeting approved this suggestion. 

Fine-scale Distribution M Gelatinous Planktonic Animals 

This proposal was submitted by the Scientific Committee of CMAS and was presented to 
the General Meeting by Dr. Longhurst. He noted that SCUBA diving and other In situ 
techniques, such as remotely operated vehicles, have proved to be of considerable 
utility 1 n the study of planktonic animals, particularly for the taxonomically diverse 
group of gelatinous organisms. The provision of intact, relatively unstressed animals has 
enabled laboratory studies to be made on their physiology and biochemistry; and invaluable 
information has been gathered on, for Instance, their feeding rates. Dr. Longhurst 
reiterated the view expressed in the proposal that by using these direct, _in situ methods, 
it has proved relatively easy to obtain Information on the behaviour and fine-scale 
distribution of planktonic animals and it is clear that this is an area where rapid 
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advances 1n our scientific knowledge can be made. In order to achieve such a goal, 
however, it will be necessary to standardize and calibrate the various available 
techniques and to Identify the areas of research that would most benefit from the 
application of these methods. It was felt that the proposed working group could assess 
these two factors; the methodology Itself, and the scientific objectives that can be 
achieved with it. The usefulness of ±n situ techniques in studying the distribution of 
planktonic animals 1s known to decrease as the space scale Increases. Therefore, 1t 1s 
necessary to assess the scale limits of la situ methodology, both from the qualitative and 
quantitative standpoint, to consider how to Investigate ways which such techniques can be 
improved; and to discuss how fine-scale phenomena can affect sampling at larger scales. It 
was expected that considerable attention would be given to ways 1n which In situ 
techniques can be improved and made available to a broader spectrum of the océanographie 
community than presently use them. Tn situ observations are relatively Inexpensive, 
particularly when compared with many other océanographie methods, and therefore could be 
profitably employed by Investigators operating within relatively modest budgets. The 
publication of the results of such a SCOR working group would provide a means of 
d1 ssem 1 nat1 ng Information on this primarily American technique to other parts of the 
worl d. 

In response to a comment that the group proposed should concern Itself more with the 
results on the distribution of Zooplankton than with the techniques, Dr. Lomghurst wished 
to emphasize that/the main focus of the proposal was on the quantification of the 
distribution of gelatinous Zooplankton which cannot be collected by traditional means. Dr. 
Labeyrle of the French SCOR Committee hoped that the group would concern Itself to some 
extent with the role of gelatinous plankters in geochemlcal cycles since they are known to 
be major producers of faecal pellets. The General Meeting agreed that the group should not 
limit Itself to SCUBA diving techniques, but that it should consider other methods, 
especially in light of the need to quantify distributions 1n relation to chemical 
processes. The establishment of WG 87 was approved, although 1t was agreed that the 
Chairman of the CMAS Scientific Committee and the proposed Chairman of WG 87, Dr. G.R. 
Harbison (USA), would be asked to make some revisions to the proposed terms of reference 
in view of the discussion at the General Meeting. This was done Immediately following the 
General Meeting and the Executive Committee Reporter for WG 87, Dr. Stromberg, gave his 
approval to the following terms of reference for WG 87: 

To assess the scales over which directed sampling methods can yield 
useful results. 

To suggest practical improvements in the methodology of directed 
sampling techniques, particularly with regard to standardization. 

To assess how fine-scale biological layering affects the results of 
sampling biota at larger scales using conventional sampling techniques. 

"Directed sampling" is used to mean those techniques 1n which the In situ 
identification of gelatinous plankton species 1s possible. This may Include SCIBA, ROV's, 
or other techniques with which these delicate organisms can be observed and/or collected 
1ntact. 

Dr. Morcos informed the General Meeting that the Division of Marine Sciences of 
UNESCO has been associated with the Initiative to form this Working Group 1n cooperation 
with Dr. N.C. Flemming, President of the Scientific Committee of the World Confederation 
of Underwater Activities (CMAS), and declared that UNESCO wishes to »sponsor WG 87. 
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At the conclusion of the General Meeting, the following assignments as Executive 
Committee Reporters were made: 

Dr. R. Chesselet 
Dr. K.N. Fedorov 
Professor R. Fournier 
Professor G.R. Heath 
Professor K. Hsu 
Professor W. Krauss 
Professor P. Lasserre 
Professor G. Siedler 
Professor J.-O. Stromberg 

71, 72, 75 
77, 83 
78, 86 
80, 81, 84 
79, 82 
88, JPOTS 
85 
69, CCCO 
76, 87 

3.5 SCOR Scientific Rapporteurs 

Marine Pollution 

The President reminded the meeting of the decision of the twenty-seventh meeting of 
the Executive Committee to establish an àû hoc. group to carry out a review of the current 
and potential role of SCOR in the field of marine pollution studies. This group was 
chaired by Professor H. Postma (Netherlands) and Included the Rapporteur for Marine 
Pollution, Dr. B. Dybern (Sweden), Dr. R. Chesselet (France), and Dr. A.D. Mclntyre (UK). 
Professor Postma presented his report which is reproduced 1n Annex XV. He reviewed the 
existing International organizations, both governmental and non-governmental, which are 
involved 1n marine pollution affairs, and he summarized the major activities of each. His 
group had Interpreted "pollution" broadly and had Included activities in the fields of CO2 
and trace element research 1n its review. It found that many of these activities include 
very fundamental aspects of oceanography and predicted that marine pollution research will 
become even more Integrated into basic marine science in the future. For this reason 
al one, Professor Postm a fel t that SCOR shoul d 1 00k cl osel y at i ts rel at1 ons w 1 th other 
organizations active in this field. He noted that although SCOR has for some years had a 
Scientific Rapporteur who submits regular reports on the status of marine pollution 
affairs, SCOR's role has been a passive one. His report offered some suggestions as to 
ways in which SCOR could assume a more active role in this area. Dr. Chesselet supported 
the view that pollution studies have become an important component of marine science and 
that global scale pollution oriented programmes are being incorporated Into some of the 
ongoing and planned global experiments (tracer studies in WOCE, for example). The 
representative of SCOPE, Dr. J. Freney, referred to the SCOPE programme on biogeochemical 
cycles. A number of suggestions received from the ad hoc group were considered by the 
General Meeting. It was agreed that SCOR should ensure that it is represented by an 
observer at all GIPME and GESAMP meetings and that one of the Officers should be given the 
responsibility of providing liaison between SCOR and the relevant organizations and for 
keeping SCOR informed of developments 1n the field of marine pollution. Professor 
Stromberg agreed to accept this responsibility. Professor Postma will continue to maintain 
11 a1 son between SCOR and SCOPE as he has done for some time. The General Meetl ng agreed 
that these decisions obviated the need for a Scientific Rapporteur for Marine Pollution 
and that SCOR1 s thanks should be sent to Dr. Dybern for having assumed this role 1n recent 
years. 

Coastal Research 

Professor Postma did not submit a formal report 1n his capacity as Scientific 
Rapporteur for Coastal Research since he felt that most rel evant issues had been dealt 
with during the discussion of the working groups. He did, however, wish to inform the 
meeting that the S COR/1/\B0/UN ES CO Consultative Panel on Coastal Systems was about to meet 
in Dakar, Senegal, in December 1986, and that he would attend this meeting in his capacity 
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as a SCOR member and Chairman of the Panel. This panel is responsible for reviewing, 
developing and recommending ways of Implementing the COMAR programme of the Division of 
Marine Sciences and to promote the Involvement of developing countries 1n coastal marine 
science. The General Meeting agreed with the suggestion that these formal 1 inks to the 
Coastal Panel and the close working relationship between SCOR and the Division of Marine 
Science meant that there was no longer a need for a Scientific Rapporteur for Coastal 
Research. Thanks were expressed to Professor Postma for his contributions as Rapporteur. 

Law of the Sea 

Professor Wooster reported that the number of countries which have ratified the Law 
of the Sea Treaty has continued to increase. In the meantime, coastal states have been 
developing regulations which, 1n many cases, limit or rigidly control the access of 
océanographie vessels to their EEZ's. While this new regime appears to be largely 
workable, it requires a great deal of cooperation between the coastal states and other 
nations, scientists, vessels, or Institutions wishing to conduct research within their 
EEZ's. Professor Wooster referred to his attempts during the last two or three years to 
obtain information from SCOR Committees on the experience of their oceanographers 1n 
dealing with these new regulations. He had proposed that SCOR conduct a survey along these 
Unes; however, the lack of response to his Initiative seemed to Indicate either that 
there was no Information available yet or that there was no Interest 1n contributing 1t to 
a central source for use by an International organization such as SCOR. He recommended, 
therefore, that the position of Scientific Rapporteur on the Law of the Sea be dropped 
until such time as there 1s sufficient Interest 1n this topic to warrant further activity 
within SCOR. This recommendation was approved by the General Meeting which thanked 
Professor Wooster for his efforts 1n this matter 1n the last four years. 

.Joint Océanographie Assembly 

The President of SCOR noted that during the preceding discussion all three SCOR 
Scientific Rapporteurs had been discharged. He suggested that Professor Wooster, 1n his 
capacity as Chairman of the Scientific Programme Committee for JOA-88, be made a 
Scientific Rapporteur on JOA until 1988 1n order that he may maintain his formal 
membership 1n SCOR. This recommendation was enthusiastically endorsed by the General 
Meeting. 

4.0 RELATIONSHIPS WITH INTERGOVERNMENTAL ORGANIZATIONS 

4.1 Intergovernmental Océanographie Commission 

The representative of IOC, Dr. S. Morcos, stated that the IOC has a strong commitment 
to providing continued support to SCOR 1n spite of the financial constraints under which 
UNESCO 1s operating. He mentioned several working groups which are of special Interest to 
the IOC. He regretted the delays 1n the further development of LEPOR (Long-term and 
Expanded Programme of Ocean Exploration and Research) in which SOOR was to have played an 
Important role. These delays have been caused by staff and budgetary shortages at IOC and 
not by any lack of commitment to proceed with LEPOR. Dr. Morcos announced that IOC has 
decided to provide substantial financial support to the JOA 1n 1988 and he made special 
mention of the forthcoming meeting of ICSPRO which would be an important opportunity for 
the mobilization of support for JOA within the other UN agencies. He urged SCOR to send a 
very clear statement of needs along with a report on the status of planning for the JOA to 
the ICSPRO meeting. Other matters relating to SCOR-IOC relations have been discussed under 
previous items in this report. 
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Professor Hsu regretted that the former close 1 inks between CMG and IOC have been 
lost since the death of Professor Simpson in 1983. In particular, he looked for closer 
cooperation with IOC 1n the planning of the next International Marine Geosclences 
Workshop. It 1s being planned on the topic of non-living resources which is also the basis 
for one of the core programmes of IOC. He also hoped that CMG would, 1n future, be kept 
better informed of the activities of the IOC Group of Experts on OSNLR. Professor Siedler 
offered his assistance, as President of SCOR, in strengthening the links between CMG and 
IOC, At the same time he expressed his confidence in the relationship between SCOR and IOC 
and looked forward to continued collaboration 1n the many areas of mutual interest to the 
two organizations. 

4JL UNESCO Division of Marine Science 

Dr. Morcos stated that he was satisfied that all items referring to joint SCOR/UNESCO 
Division of Marine Science activities had been fully discussed earlier in the meeting. He 
referred to the previous discussion on Coastal Research and expressed his strong 
conviction that this topic merits the continued interest and attention of SCOR. He 
reaffirmed that the Division attached'great importance to its work with SCOR and will 
continue to provide financial support to SCOR in spite of the current constraints at 
UNESCO. 

Professor Siedler extended the gratitude of the Executive Committee to. Dr. Morcos for 
his many contrl butions to thejolntwork of SCOR and UNESCO, especi al ly w 1 th regard to 
JPOTS, WGfs 75, 78, 56, and others. Professor Charnock also wished to draw special 
attention to the work of Mr. Gary Wright, Publications Officer of the Division of Marine 
Sciences, whose efforts have ensured that SCOR has received exposure 1n the IMS Newsletter 
and that several SCOR publications have appeared in a timely manner. These sentiments will 
be forwarded to the Director of the Division. 

43 International Council for the Exploration of'the Sea 

Professor Wooster, Chairman of the Scientific Committee of ICES, had no new matters 
to rai se, the two j oi nt SCOR/ICES worki ng groups (WGfs42 and 68) having been discussed 
earlier in the meeting. He did inform the General Meeting of ICES' intention to cooperate 
with SCOR 1n regard to the JOA 1n whatever ways seem most appropriate as plans develop. 

4A World Meteorological Organization 

The representative of WMO, Dr. J. Zill man, presented the following report: 

The current activities of WMO of most interest to SCOR, concern ocean drifting 
buoys. The WMO Executive Council, at its thi rty-seventh session (Geneva, June 1985) 
decided to establish a Drifting Buoy Cooperation Panel , essentially to promote, 
coordinate, and expand the deployment of drifting buoys in support of programmes such as 
the World Weather Watch and the World Climate Research Programma The Executive Council 
provided terms of reference for the panel, suggested that the panel should establish for 
Itself a full-time technical coordinator, and invited the IOC to cosponsor the panel. Such 
cosponsorshlp was subsequently approved by the IOC Executive Council 

The panel held its first session in Toulouse 1n October 1985, and the second 1n 
Geneva in October 1986. It 1 s expected that a Technical Coordinator will be appointed 
early in 1987, financed by voluntary contributions by panel Member Countries and located 
in CLS/Service Argos 1n Toulouse, France. The essential objectives of the panel are: 

To coordinate and expand drifting buoy deployments to meet the 
requl rements of WMO and IOC operational and research programmes for 
ocean data. 
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To promote the distribution of quality-controlled buoy data over the 
GTS. 

To act as an Information exchange on all aspects of drifting buoys. 

To encourage and coordinate contributions to drifting buoy programmes 
from as many countries as possible. 

The World Weather Watch» Marine Meteorology Programme, and the joint IOC/WMO 
Integrated Global Ocean Service System have a close and developing Interest 1n the 
processing and use of satellite-derived ocean data for both services and research. In 
particular, WMO sponsored 1n 1984 a workshop on the 1 ntercal 1 bration of satellite and 
conventional SST data (details 1n Report No. 16 -in the series Marine Meteorology and 
Related Océanographie Activities). In.addition, the WMO Commission for Marine Meteorology 
has commissioned a rapporteur's study on "The use of satellite data 1n marine 
meteorological services," while IGOSS has commissioned a similar rapporteur's study on 
'Techniques to be used to derive ocean mixed layer depth from satellite altimeter data." 
Finally, a CMM Group of Rapporteurs on Numerical Wave Modelling 1s examining, 1 nter .alia, 
t'he use of satellite-derived wave parameters 1n numerical wave models. Reports on all 
topics are expected 1n 1988. 

The following results of the fifth session of the CMM Working Group on Marine 
Climatology, Geneva, 10-14 November 1986, may also be of Interest to SCOR: 

- agreement on a modified draft proposal for the establishment of a TOGA Marine 
Climatology Data Centre 1n the United Kingdom. This modified proposal will be submitted by 
WCRP to WMO EC-XXXIX. 

agreement on a uniform set of minimum quality control procedures to be applied to all 
VOS data for cl 1matolog1cal purposes. 

adoption of a plan for a pilot project concerning a high-quality subset of VOS. 
Pilot project Initially confined to North Atlantic (in conjunction with OWSE-NA) and has 
the objective, Inter alia, of showing the feasibility of developing a permanent subset of 
VOS for high quality, quick return (non-GTS) data to be used for calibration purposes for 
other VOS and satellite-derived ocean parameters 1n support of the Ocean Observing System 
Development Programme of CCCO/WCRP. 

Otherwise, WMO has an Interest 1n and strongly supports the formation of the proposed 
new SCOR WG on wave modelling which 1s seen as complementing the recently established CMM 
Ad Me Group of Rapporteurs on wave modelling. WMO has agreed provisionally to »sponsor 
the COST-43 Seminar on Operational Ocean Station Networks. 

4.5 Commission for the Conservation of Marine Antarctic Living Resources 

Dr. D. Powell, the Executive Secretary of CCAMLR, welcomed the participants to Hobart 
which 1s the home of the CCAMLR Secretariat. He presented a report on CCAMLR activities 1n 
the fields of management of, and research on, Antarctic marine living resources. This 
report appears as Annex XVI to this issue of SCOR Proceedings. He Invited members of the 
SCOR community to contact CCAMLR Secretariat for more detailed publications on these 
activities. The representedve of CCAMLR, Dr. Kerry, encouraged SCOR to continue Its 
practice of sending observers to CCAMLR meetings, especially those of Its Scientific 
Committee. He noted that both SCOR and CCAMLR are sponsors (with IOC and SCAR) of a 
Seminar on Antarctic Variability and Its Effects Upon Living Resources, Particularly 
Kr1ll, which will take place 1n Paris in June 1987. 
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On behalf of the Executive Committee, the President expressed his appreciation to the 
representatives of CCAMLR who were attending a SCOR meeting for the first time. 

5.0 RELATIONS WITH NON-GOVERN MENTAL ORGANIZATIONS 

5.1 Affiliated Organizations 

Commission lor Marine Geology 

The Chairman of CMG, Professor Hsu, presented his report which 1s given in Annex XVII 
to this document. In particular, he referred to the activities of CMG in the field of the 
history of the oceans, cooperation between CMG and ICSU in the development of IGBP, and 
the plans of CMG for its Fourth Workshop on Marine Geosciences on the subject of shelf 
seas, and, continental margins. In hi s 1 ast report to SCOR, Professor Hsu had noted the 
difficulty of Involving developing countries 1n the Ocean Drilling Programme. He was 
pleased to report some progress 1n this area with JOIDES journals being made more readily 
available to CMG national correspondents 1n non-JOIDES nations, and Invitations being 
extended to scientists from coastal nations to work on the D/V Joides Resolution when she 
1s drilling in their waters. Readers are referred to Annex XVII for more information on 
current activities of CMG. 

international Association ion Meteorology .and Atmospheric Physics 

A brief report from the Secretary General of IAMAP Included the Information that 
IAMAP is, as usual, collaborating with IAPSO in planning for the IUGG General Assembly in 
Vancouver in August 1987. IAMAP 1s participating in IAPSO symposia on marginal 1ce zone 
processes, low latitude ocean-atmosphere interaction, and long-term variations of ocean 
climate. IAMAP is Itself convening a symposium on the prediction of transitions of the 
climate system in interannual time scales and another on the dynamics of flow over 
topography which Includes papers on topographic effects over oceans. 

IAMAPs Commission on Atmospheric Chemistry and Global Pollution (CAOGP) has agreed 
to initiate the planning for specific international collaborative research efforts in 
global atmospheric chemistry as part of the International Global Tropospheric Chemistry 
Programme. The report from IAMAP provided Information to SCOR on the steps which will be 
taken by CAOGP during the coming years to develop the proposed programme. 

International Association for the Physical Sciences M JJlë .Ocean 

The report from IAPSO to the General Meetl ng emphasized the pi ann1 ng for the XIXX 
IUGG General Assembly 1n Vancouver from 9-22 August 1987. The following Union Symposia 
were cited by Drs. Krauss and LaFond as being of Interest to the SOOR community: 

Chaos and self-organization 1n the lithosphère and earthquake prediction. 
Milankovitch theory and climate. 
The new solar system. 
Magna genesis and plate tectonics. 
Irregularities 1n the earth's rotation and geophysics. 

IAPSO will be the lead organization or cosponsor of the following Interdisciplinary 
Symposia: 

Quo vadlmus: Where are we going? 
Impacts of global positioning systems on geophysics. 
Variations in earth rotation. 
Hydrogeological regimes and their subsurface thermal effects. 
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Dynamics and monitoring of pollution. 
Contributions of geophysical sciences to climate change studies. 
Marginal ice zone processes. 
Low latitude ocean-atmosphere interactions. 
Long-term variations in ocean climate. 

The IAPSO Symposia will be: 

Satellite oceanography and the role of satellite observations in large-
scale océanographie programmes. 

Large-scale océanographie studies: A - Pacific, B - Atlantic, C - high 
latitude oceans. 

Intermediate and small-scale processes and structures in the ocean. 
Marginal seas and straits. 
Optical variability and its relationship to biology, physics, and 

dynamics of the upper ocean. 
Ocean data assimilation and prediction studies. 
Coastal, nearshore, and shelf oceanography. 
Physical oceanography based on acoustics. 
Recent studies in marine chemistry. 

There will also be Precis and Poster Sessions in physical, chemical, and geophysical 
oceanography and a workshop on océanographie advice to developing countries. Eight IAPSO 
Committees and Commissions will meet during the IUGG Assembly. 

The report from IAPSO also noted the accomplishments of JPOTS which were discussed 
under item 33. The General Meeting welcomed this report, especially in regard to plans 
for the IUGG programme, since these will need to be taken into account by Professor 
Wooster1 s committee as it develops the programme for the JOA. 

5.2 Corresponding Organizations 

Arctic Ocean Sciences Board 

Dr. Longhurst informed the General Meeting that at its last session, AOSB had decided 
to request SCOR to undertake a review of the science plan for the Greenland Sea Project. 
This review had been carried out by an .ad hoc group which consisted of himself as 
Chairman, Dr. G. Needier (WOCE IPO, Wormley), and Dr. S. Jacobs (USA). The review was sent 
to the Executive Secretary just prior to the General Meeting and was to be forwarded to 
the AOSB immediately. The next meeting of the AOSB was scheduled to take place at the 
Bedford Institute of Oceanography in early March 1987, and the GSP and SCOR's review were 
expected to be topics for discussion at that time. 

Confederation Mondiale des. Activités Subaquatiques, Scientific Committee 

A written report from the CMAS Scientific Committee was available to the General 
Meeting. It drew attention to the major recent activities of CMAS which would be of 
interest to SCOR. A proposal from CMAS that SCOR establish a new working group (WG 87) on 
jü situ techniques for the quantification of the distribution of gelatinous plankton had 
been dealt with and accepted earlier in the General Meeting. 

UNESCO has agreed to publish the report entitled "Code of Practice fôr Scientific 
Diving - Principles for the safe practice of scientific diving in different environments", 
which was prepared by the CMAS Scientific Committee, in the series UNESCO Technical Papers 
in Marine Sciences. 
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Engineering Committee on Oceanic Resources 

The Executive Secretary of EOOR had sent some information on recent EOOR activities 
to the SCOR Secretariat and had noted in her accompanying letter that there has been a 
recent resurgence of enthusiasm since ECOR's reactivation. SCOR was pleased to note that 
the implementation of an effective work plan by the ECOR Officers had been successful. 
ECOR has undertaken a study for IOC on those aspects of new sources of ocean energy that 
would benefit from international cooperation in the IOC framework, with special reference 
to TEMA. 

5.3 International Council of Scientific Unions 

Readers are referred to page 9 of this report. This item was brought forward in the 
agenda for the General Meeting in order that the discussion on the ICSU IGBP could take 
place before the relevant working group activities and the CCOO report were considered. 

5.4 ICSU Unions and Committees 

Reports had been sought from those members of the ICSU family which are represented 
in SCOR. The following organizations responded with information for the General Meeting: 

Scientific Committee £n Antarctic Research 

The representatives of SCAR, Drs. Budd and Kerry, drew attention to several items of 
interest contained in the report from SCAR. They noted that following the completion of 
the field phase of the BIOMASS Programme and the disbanding of the SCAR Group of 
Specialists (SCOR WG 54), it had become clear that some new international scientific group 
was required to continue to facilitate international cooperation in Southern Ocean ecology 
and related fields. The XIX General Meeting of SCAR decided to establish a new Groups of 
Specialists on Southern Ocean Ecology with the following terms of reference: 

To identify important fields for research on Antarctic marine ecology 
and to propose cooperative studies, including multi-ship experiments. 

To encourage and facllitate interdisci piinary studies in Antarctic 
marine ecosystems. 

To further Southern Ocean ecosystems studies through workshops and 
other activities. 

To respond through SCAR to requests for scientific advice and 
information by the Antarctic Treaty Organization, CCAMLR, and other 
international organizations with interests in science, resources, and 
conservation in the Southern Ocean. 

To liaise with other relevant international research programmes. 

The SCOR General Meeting accepted the Invitation contained in the SCAR report that 
SCOR cosponsor this new group and agreed that 1t would nominate a physical and a chemical 
oceanographer as members. 

As is noted elsewhere in this report, SCAR indicated that it would wish to cosponsor 
the new SCOR Working Group on the Ecology of Sea Ice when it is established and wishes to 
be consulted in the determination of the membership for this group. 
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SCOR agreed to a request contained 1n correspondence from Dr. Kerry that 1t cosponsor 
the Fifth SCAR Symposium on Antarctic Biology which will be held 1n Hobart from 29 August 
to 3 September 1988. The overlap between the dates for this symposium and those of JOA-88 
was deeply regretted, but neither organization seemed to be In a position to change the 
arrangements which had already been made. 

Committee an Space Research 

The report from COSPAR Commission A was distributed to all participants 1n the 
General Meeting and their attention was drawn to several recent and planned satellite 
launches of Interest to'sc1entists. It also reviewed progress 1n the International 
Satellite Cloud Climatology Project and the International Satellite Land Surface 
Climatology Project. It noted that interest has been increasing 1n the results from the 
U.S. CZCS on N1mbus-7. These data are now being processed and were the subject of one of 
the scientific sessions during the COSPAR Plenary Meeti ng 1n Toulouse in the summer of 
1986. The COSPAR report listed some of the scientific sessions which are planned for the 
next COSPAR Plenary 1n Helsinki 1n 1988. The General Meeting agreed that SCOR should 
Indicate Its Interest 1n »sponsoring three of these: 

Symposium on the Contribution of Space Observations to the World 
Climate Research Programme and the Global Change Programme. 

Topical Meeting on Satellite Observations of Mesoscale Processes in the 
Atmosphere and Ocean. 

Topical Meeting on the Latest Results 1ri Space Observations for 
Meteorology and Oceanography. 

Scientific Committee an Problems M ±hs Environment 

A report from SCOPE was distributed to all participants 1n the General Meeting. The 
representative of SCOPE, Dr. J. Freney, wished to emphasize that SCOPE intends to 
establish a new project on Estuaries and Coastal Embayments, 1f possible 1n collaboration 
with SCOR. While plans for this project had not been finalized at the time of the SCOR 
General Meeting, SCOPE had agreed that the first phase of the project should conœntrate 
only on the part of the overall plan which deals with the Interactions of river 
modifications with sea level rise 1n coastal estuarine delta areas. SCOPE expected that 
plans for this project would be further developed at its Executive Committee Meeting 1n 
February 1987. Dr. Postma will keep SCOR Informed on this matter. 

Union Radio Scientifique Inernatlonale 

A report from Dr. G.R. Valenzuela, the URSI Representative, reviewed the recent 
activities of URSI Commission F (Remote Sensing and Wave Propagation). In particular, the 
General Meeting noted plans for a symposium on Climate Modelling and Radio Probing of the 
Ocean Surface which will take place 1n Southampton In September 1988 or 1989. This will be 
drawn to the attention of CCCO. 

6.0 FUTURE MEETINGS 

6.1 Meetings of SCOR 

Professor Hsu presented an Invitation on behalf of the Swiss Committee for SCOR that 
invited SCOR to hold Its twenty-eighth Executive Commltee Meeting in Zurich 1n late 
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September or early October 1987. The General Meeting accepted this Invitation with 
gratitude and Instructed the Officers to finalize the dates 1n consultation with 
Professor Hsu so as to avoid conflicts with other International meetings (ICES, History of 
Oceanography Congress, etc.). 

The XIX General Meeting of SCOR will take place in Acapulco, Mexico, during the Joint 
Océanographie Assembly in August 1988. 

6.2 Other Meetings 

The Executive Secretary presented the following 11st of meetl ngs which may be of 
interest to members of the SCOR community: 

WMO Conference on Mechanisms of Interannual and Longer Term Cl 1mat1c Variations. 
Melbourne, Australia. 8-12 December 1986. 

AOSB Arctic Ocean Sciences Board - 6th Session. Halifax, Canada. 2-3 March, 1987. 

SCAR Group of Specialists on Antarctic Climate Research (SCAR-ACR) Bern, Switzerland. 
Workshop on the Antarctic 1ce core climate record. 6-8 April, 1987. 

ICES Symposium on Marine Sciences of the Arctic and sub-Arctic Regions, Santander, 
28-30 September 1987. 

International Glaciological Society Symposium on Ice Core Analysis. Bern, Switzerland. 
30 March - 4 April, 1987. 

Symposium on Marine Ecosystem Experiments. Beijing, People's Republic of China, 19 - 23 
May, 1987. 

COST - 43 Operational Ocean Station Networks. Institut Francais pour la Recherche et 
l'Exploitation de la Mer, Brest, France. 16 - 18, June 1987. 

International Symposium on Fisheries Acoustics. Seattle, Washington, U.S.A. 22 - 26 June, 
1987. 

IOC/CCAMLR/SCOR/SCAR: Antarctic Ocean Variability and Its Influence on Marine Living 
Resources, Particularly Krlll. Paris, France. 2-6 June, 1987. 

IUGG General Assembly. Vancouver, Canada. 9-21 August, 1987. 

4th International Congress on the History of Oceanography. Hamburg, F.R.G. 23 - 29 
September, 1987. 

International Symposium on Red Tide, at Takamatsu International Hotel, Takamatsu City, 
Japan. 9-14 November, 1987. 

IOC/WMO/SCOR: International Conference on WOCE. Early 1988. 

SCAR Symposium on Antarctic Biology. Hobart, Australia. 29 August - 3 September, 1988. 

Second International Liege Colloquium on Coupled Ocean Atmosphere Models. Liege, Belgium, 
May, 1989. 

The Executive Secretary reported that several requests for SCOR cosponsorship of 
international meetings had been received The first of these Involved the COST-43 Seminar 
on Operational Ocean Station Networks to be held 1n Paris 1n June 1987. The General 
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Meeting felt that 1n spite of the regional nature of this meeting CIt will be largely 
European)» SCOR cosponsorshlp would be appropriate since the meeting will deal with a 
number of International programmes such as the WCRP, the IOC/WMO Drifting Buoy Cooperation 
Panel, and so on. 

The General Meeting also agreed that SCOR should respond positively to a request from 
Dr. Nemoto of the Japanese SCOR Committee for SCOR cosponsorshlp of an International 
Symposium on Red Tide which will take place 1n Kagawa, Japan, in November 1987. The 
programme of this symposium 1s 1nterd1s1pl1nary 1n nature and received strong support from 
Dr. Chesselet who had discussed 1t with Japanese colleagues during a recent visit to 
Japan. 

Finally, the meeting considered a request that SCOR cosponsor a meeting entitled 
"Climate and Geosclences, a Challenge for Sciences and Society 1n the 21st Century." This 
meeting 1s to take place 1n Belgium 1n mid-1988 and 1s being organized by the Geo-sc1ences 
Panel of NATO. The General Meeting did not consider 1t appropriate for SCOR to cosponsor 
this meeting. 

7.0 OTHER BUSINESS 

Readers are referred to page 10 of this report for an Item relating to global ocean 
flux studies which the General Meeting agreed should be discussed before the review of the 
activities of SCOR subsidiary bodies. 

In closing the XVIII General Meeting of SOOR, the President expressed special thanks to 
Professor Henry Charnock who was attending for the last time 1n his capacity as a member 
of the Executive Committee. Professor Charnock had served as SCOR Secretary from 1978 to 
1980, as Vice-President from 1980 to 1982, and as a co-opted member with special 
responsibility for publications from 1982 until this General Meeting. All present joined 
Professor Siedler 1n voicing the hope that Professor Charnock would continue to be 
involved 1n SCOR activities. Thanks were also extended to Dr. Alan Longhurst who had 
served as Secretary of SCOR since 1980, and especially for his provision of guidance and 
scientific advice to the Executive Secretary during these years. Finally, the gratitude of 
SCOR was expressed to Dr. Angus McEwan, Chairman of the Austral 1an SCOR Committee and 
Director of the CSIRO Division of Oceanography, who had hosted the General Meeting and 
arranged the symposium which preceded It. The participants joined Professor Siedler in 
thanking Dr. McEwan for the facilities which had been made available and for the generous 
hospitality shown them by Dr. McEwan and his colleagues. 
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ANNEX I 

EIGHTEENTH GENERAL MEETING OF SCOR 

Hobart» Australia» November 26 - 28 1986 

LIST OF PARTICIPANTS 

Members of the Executive Committee 

Professor G. Siedler 
Dr. A.R. Longhurst 
Dr. K.N. Fedorov 
Dr. R. Chesselet 
Dr. G.R. Heath 
Professor J.-O. Stromberg 
Professor W. Krauss 
Professor 
Professor 

K. 
H. 

Hsu 
Charnock 

Fed. Rep. of Germany 
Canada 
U. S. S. R. 
France 
U.S.A. 
Sweden 
Fed. Rep. of Germany 
Swltzerl and 
United Kingdom 

E. Tidmarsh 

Presi dent 
Secretary 
Past President 
Vi ce-Presi dent 
Vice-Presi dent 
Vi ce-Presi dent 
Ex-Off 1cio / IAPSO 
Ex-Off icio / CMG 
Co-opted Member 

Executive Secretary 

Other Participants 

Mr. F. Anderson (S.Africa) * Dr. J. Mlddleton (Austral 1a) 
Prof. T. Asai (Japan) Dr. S. Morcos (UNESCO) 
Dr. A. Ayal a-Castanares (Mexico) * Prof. M. Mork (Norway) 
Dr. J. Bradford (New Zealand) Mr. B. N1 cholIs (Canada) 
Mr. Lou Brown (USA) Dr. J. O'Brien (IAPSO) 
Dr. W. Budd (Australia) Dr. J. PalmpUl 11 (Kuwait) 
Dr. J.C. Chen (China) Dr. J.S. Perry (USA) 
Dr. G. Cresswell (Australia) Dr. M. Pitman (AMSTAC) 
Prof. B. d'Anglejan (Canada) * Dr. H. Postma (Neth) 
Dr. J. Field (S.Africa) Dr. D. Powell (CCAMLR) 
Dr. R. Fournier (Canada) Dr. P. Scott (ICSU) 
Dr. J.R. Freney (SCOPE) Dr. J. Soyer (France) 
Dr. R. Gammon (USA) * Dr. R. Stewart (CCCO) 
Dr. I. Hessland (Sweden) * Dr. C.K. Tseng (China) 
Dr. D.X. Hu (China) * Dr. J. Van der Land (Neth) 
Dr. K. Kerry (SCAR/CCA MLR) Dr. S. Wen (China) 
Dr. L. Labeyrle (France) Dr. B. Winter halter (Finland) 
Dr. E.C. LaFond (IAPSO) * Prof. W. Wooster (USA/JOA) 
Dr. N.W. Lanfredi (Argenti na) Dr. A. You (Austral 1a) 
Dr. F. Liang (China) Dr. J. Zhang (China) 
Dr. A. McEwan (Austral 1a) Dr. J. Zill man (WMO) 

* = SCOR members 
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ANNEX II 

SCOR General Meeting» Hobart» Australia» November 26-28 1986 

SCIENTIFIC PROGRAMME 

Seminar on "Interfaces In the Ocean - A Preliminary View" 

PROGRAMME 

MONDAY 24 OCTOBER 
Official Opening by the Governor of Tasmania» His Excellency Sir James PUmsoll» AC CBE. 

Introductory remarks by Dr. Angus McEwan. 

Phy si cal/Chem1 cal/Blol og1 cal 

Graham Harris (CSIRO Marine Laboratories» Hobart) 
The Subtropical Convergence 1n South Australian Waters and the Tasman Sea 

Chen-Tung Chen (Sun Yat-Sen University» Taiwan» China) 
Comparison of Summer-Winter Water chemistry across the Subtropical and Polar Fronts In the 
Southwestern Indian Ocean 

Graeme Pearman (CSIRO Division of Atmospheric Research» Victoria) 
Possible Southern Ocean biota effects on atmospheric CO2 "1® "th® Southern Hemisphere 

Phy s1 cal /B1 ol ogl cal 

John Field (University of Cape Town» South Africa) 
The Interface between upwelled Benguela Water and Oceanic Water 

Joseph Pa1mp1ll11 (Kuwait Institute for Scientific Research) 
Physio-Chemical Characteristics of Arabian Gulf Waters 

Shengchang Wen (Shandong College of Oceanography» China) 
Brief review of the work on the Front and Thermocllne 1n the East China Sea done by 
Shandong College of Oceanography 

Paul Sammarco (Australian Institute of Marine Science, Townsvllle) 
Larval dispersal and recruitment In corals: Implications of the Helix Experiment 

Small-Scale 

Trevor McDougall (CSIRO Division of Oceanography, Hobart) 
Interfaces: real and Imaginary 

Judith Hol y er (University of Bristol, United Kingdom) 
Recent advances In double-diffusive Interleaving 

Roger Grlmshaw (University of New South Wales) 
Finite-amplitude interfaclal gravity waves 
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Ian Jones (RAN Research Laboratory, New South Wales) 
Turbulence In the Diurnal Thermocllne 

TUESDAY, 25 NOVEMBER 

Large-Scale Dynamics 

Gerold Siedler (Institut fur Meereskunde» Federal Republic of Germany) 
Central water ventilation at the Azores Front 

John K11 nek (Texas A & M University, U.S.A.) 
Fronts 1n the Antarctic Clrcumpolar Current with emphasis on Drake Passage and the South 
Atlantic 

Large-Scale Water Masses 

Jean Donguy (ORSTOM, France) 
Surface observations connected to Intertropical Climate Features 

Matthias Tomczak (The University of Sydney, New South Wales) 
Review of methods for the anlaysls of mixing processes 1n the Oceanic Thermocllne 

Large-Scale (Tropical) 

James O'Brien (Florida State University, U.S.A.) 
Interannual upper ocean circulation: Now and the Future 

Roger Lukas (University of Hawaii, U.S.A.) 
The Confluence of Southern and Northern Waters 1n the Western Equatorial Pacific 

Stuart Godfrey (CSIRO Division of Oceanography, Hobart) 
The Leeuwin Current: Do small-scale 1nterfac1al processes control its large-scale 
structure 

Chemical 

Richard Gammon (NOAA/PMEL, Washington, U.S.A.) 
Freon transient tracers of water mass formation and thermocllne ventilation 

Jerzy Trau (University of Sydney, New South Wales) 
The distribution of different chemical species of silicon 1n the ocean: A vertical 
profile 

David Smith (University of Melbourne) & Peter Carpenter (University of Tasmania) 
Estuaries - Mediators at the ocean-river Interface 

Air-Sea 

Eric Webb (CSIRO Division of Atmospheric Research, Victoria) 
Prospects for measurement of air-sea C0£ transfer 

John Bye (Flinders University, South Australia) 
The coupling of wave drift and wind velocity profiles at the a1r-sea Interface 

William Budd (University of Melbourne, Victoria) 
The construction of an observed surface current digital data set for the Southern Ocean 
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Continental Shelf 

Dunxln Hu (Institute of Oceanology, Academla Slnlca, China) 
Front-caused up welling 1n the Yellow Sea 

Rick Nunes (Flinders University, South Australia) 
Recent observations of a saline outflow from the South Australian Gulfs Into the deep 
ocean 

Jason Mlddleton (University of New South Wales) 
Mixing processes on the Antarctic Continental Shelf 
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ANNEX III 

SCIENTIFIC COMMITTEE ON OCEANIC RESEARCH 
Final Financial Statement, 1985 

(U.S. dollars) 

BALANCE, Jan. 1, 1985 113,524.92 

INCOME 
Membership 
ICSU Grant 
IOC Contracts 
UNESOO Contracts 
NSF Grant 
Can. Contract 
Interest, Misc. and Loss on Exch. 

TOTAL INCOME 
TOTAL CASH PLUS INCOME 

116,874.88 
38,000.00 
35,428.84 
23,500.00 
16,376.79 
8,490.55 

3,174,05 
241,845.11 

355,370.03 

EXPENSES 
Scientific Activities: 

WG 42 
54 
56 
68 
70 
73 
74 
75 
76 
81 

CCCO 
CCCO Chmn's Travel 
JPOTS 

Total Subsidiary Bodies 

Related Scientific Activities 
Publ 1cat1ons 
Representation 
NSF Travel 
Exec. Meeting 
Conferences 

Total Related Expenses 

Total Scientific Expenses 

Administration 
Salaries & Benefits 
Communications 
Audi t 
Misc. and bank charges 
Office Equipment 

Total Admin. Exp. 

TOTAL EXPENSES 
BALANCE, Dec. 31, 1985 
TOTAL CASH PLUS EXPENSES 

1,863.53 
10,000.00 
23,770.71 
6,508.06 

196.81 
4,004.44 

(5.72) 
7,350.38 
2,005.40 

1,648.05 
52,000.00 
8,492.38 
1,834,50 

119,668.54 

9,521.91 
8,669.72 
16,376.79 
11,858.24 
3,4QQ,00 

49,826.66 

169,495.20 

36,316.85 
5,799.97 

930.66 
1,335.22 
2,062,73 

46,445.43 

215/940,63 
139,429.40 

355,370.03 
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ANNEX IV 

WORKING GROUP 54 

SOUTHERN OCEAN EGOSYSTEMS AND THEIR LIVING RESOURCES 

SCOR WG 54 activities for the period between September 1985 and August 1986 Include 
full operation of the BIOMASS Data Centre, the first meeting of the BIOMASS Data Centre 
Advisory Group, a shift 1n the responsibility for guiding the BIOMASS Programme from SCOR 
WG 54 to the BIOMASS Executive Committee which will oversee the phase of the BIOMASS data 
analysis and data Interpretation, and planning for future meetings and data analysis 
workshops. Highlights are detailed here. 

1. Operation of BIOMASS Data Centre 

a. Data collection 
The BIOMASS Data Centre, located at the British Antarctic Survey (BAS), Cambridge, 

U.K., 1s now fully operational. The Data Centre has transferred the complete set of data 
for the FIBEX cruises from the database 1n Frankfurt, F.R.G., and is 1n the process of 
loading and validating SIBEX data. Once all SIBEX 1 and 2 data are loaded, the database 
will be available for use by BIOMASS scientists. The BIOMASS Executive 1s currently 
investigating how the International Southern Ocean Studies (ISOS) data could be 
transmitted to the Data Centre. 

b. Data Centre Advisory Group 
Dr. W. HUler of the Al fred-Wegener Institut fur Polar-und-Meeresforschung, F.R.G., 

chaired the first meeting of the group which was held 1n Cambridge, 5-7 February 1986. At 
this meeting, the group discussed the current status of the Data Centre, access to data, 
future data analysis workshops, and communication between advisory group members and the 
Data Centre, with the BIOMASS community, and with other data centres. The group made 
several recommendations to the BIOMASS Executive Committee. A second meeting 1s scheduled 
for October 1986 in Bremerhaven. 

2. Meetings of the BIQMASS Committee 

The Executive met 19 June 1986 in San Diego, U.S.A., and 24-25 February 1986 1n 
Ham burg/B r em e rh ave n, F. R. G. 

a. Report of the Meeting of BIOMASS Data Centre Advisory Group 
At the February meeting, Dr. Hiller discussed the report of the Advisory Group with 

the Executive. The Executive considered the recommendations that resulted from the meeting 
and has since acted upon these recommendations (see BIOMASS Report Series No. 45). 

b. Future workshops 
At the Hamburg/Bremerhaven meeting, the Executive approved proposals for data 

analysis for the following workshops: 

Kr111 Physiology and Biochemistry. Objectives are to focus on future areas for research 
through an exchange of Information about current research projects. Proposed topics 
include: reproduction, feeding, moulting, oxygen consumption, seasonal biochemistry, 
energetics of larval development, and Hpofusdns and their value 1n age determination. A 
planning meeting and one workshop, to discuss current research and decide upon topics most 
in need of attention, are planned for 1986. A second workshop, to review results, will be 
held 1n 1989. Venue of the first workshop is the Institut National de 1 a Recherche 
Sclentif 1que-0ceanolog1e, Rimouski, Quebec, Canada. 
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Fish Ecology Objectives are to validate SIBEX data oriented to i ch thy opl ankton, Including 
mesopelaglc fish, and to formulate objectives for a final evaluation workshop. The first 
workshop, dedi cated to the val 1 dat1 on of the f 1sh data transferred to the BIO MAS S Data 
Centre, will be held 1n October 1986. A second workshop, devoted to the val 1 dation of 
SIBEX fish results, will follow in October 1987 at the BIOMASS Data Centre. The steering 
committee met 1n Cambridge (British Antarctic Survey) 26-28 November 1985. All scientists 
who intend to participate have been asked for detailed information on the SIBEX cruises, 
cruise track, the vessel used, period of the survey area, gear used, and so forth. 

Kril 1 Larval Ecology. The purpose of this workshop will be to determine the factors 
controlling the distribution of krill larvae and the characteristics of areas of krill 
abundance. The planning workshop will be held 1n Europe 1n the spring of 1987. The second 
workshop 1s planned for autumn 1988. 

Catch per Unit M Effort (CPUE) ££ AD Estimator oi Krill Abundance. The goal s of thi s 
workshop are to determine the extent to which CPUE (catch per unit of effort) of 
individual vessels and fleets can be used as an estimator of abundance over large-scale 
areas of the Southern Ocean. A planning meeting, venue undetermined, will be held 1n late 
1986. The workshop will be held 1n mid-1987 at the BIOMASS Data Centre. 

Phytopiankton/Zooplankton Relationship. This workshop will focus on: species as 
Indicators of water masses, patchy and vertical distribution in relation to bottom 
topography, Interaction between species, seasonal succession and annual variation of 
species composition and blomass, relation between phy topi ankton and Zooplankton. Two 
workshops will be held back-to-back: the first, on South Atlantic data, will be held 1n 
Rio de Janeiro, Brazil, in October 1987; the second would follow Immediately 1n College 
Station, Texas, U.S.A., with a participant from the R1o meeting attending to report on It. 
In May, 1988, a combined workshop meeting will be held at the BIOMASS Data Centre to allow 
Interaction between phsical and chemical oceanographers. 

Physical £ad Chemical Oceanography. Objectives of this workshop are to analyze SIBEX data 
and prepare the results in a form which may be used during the Interpretation of SIBEX 
biological data. A data preparation session will be followed by a data evaluation session, 
both held 1n 1987 at the BIOMASS Data Centre. 

Krill Acoustic Workshop. The purpose of thi s workshop will be to anal yze SIBEX kril 1 
abundance data once they are added to the data base and validated. Venue and dates not yet 
determined. 

The Chairman of the BIOMASS Executive has sent letters to the workshop convenors 
inviting them to proceed with plans for the data analysis workshops. 

c. BIOMASS Publications 
The final draft of the Krill Review, written by Mr. Denzil G.M. Miller, 1s nearly 

finished and will be published as part of the BIOMASS Scientific Series. The Executive 
noted the near completion of the printing of the BIOMASS Handbook Series. 

The Executive agreed that an Inquiry by Cambridge University Press (CUP) concerning 
publishing work arising from the BIOMASS programme was premature and that the main 
publication vehicle should be refereed scientific journals. At the San Diego meeting, the 
Executive agreed that an option should be kept open with CUP regarding the possibility of 
publishing the proceedl ngs of the f 1 nal B10 MASS Eval uation Meetl ng and pu bl 1 sh1 ng th e 
reports of the data analysis workshops 1n a single volume. 

Presently, almost all of the papers to be published 1n the Proceedl ngs M the 
Regional Symposium £Û Recent Advances sm Antarctic Aquatic Biology, with Special Reference 
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±fl ±hfi Antarctic Peninsula Region have been sent to the printer, and publication 1s 
anticipated by Fall 1986. 

The National Science Foundation has expressed Interest 1n arranging the English 
translation of Morphological Bases jaf System at ics And Phylogeny M ±hê NotothenUd 
Fishes by A.V. Balushkln of the Zoological Institute, Leningrad, USSR, which was recently 
published in Russian. Several Antarctic ichthyologists had expressed great Interest in 
obtaining an English translation. 

d. BIOMASS Finances 
The BIOMASS executive presented its budget to SCAR XIX. The Chairman and Treasurer met on 
18 and 25 June 1n San Diego with contributors and potential contributors to the BIOMASS 
Special Fund to discuss budget estimates for 1987 st .seife, expenditure, and management of 
the fund. A document listing the different workshops, publications, projected budgets, and 
the statements of Income and expenditure was distributed to the participants. The 
contributors expressed concurrence and approval of the way the Special Fund 1s being 
handled. 

e. Future Biological Studies of the Southern Ocean 
A comprehensive paper on this subject was prepared by the Chairman and reviewed by 

the Executive at the San Diego meeting. The Executive agreed that the paper, with minor 
modifications, should be published as a "one-off" 1n the BIOMASS Scientific Series. 

3. Future Workshops/Meetlngs 

See the listing of future workshops 1n Section 2b above. 

The BIOMASS Executive will meet 1 June 1987 in Paris at the Museum National 
d'Histoire Naturelle, prior to the Scientific Seminar on Antarctic Ocean Variability which 
will be held 1n UNESCO Headquarters. 

4. Recommendations 

Although SCOR WG 54 will be disbanded at the Eighteenth General Meeting of SCOR, 
analysis of the enormous amount of BIOMASS data will continue to occupy the BIOMASS 
community for several years to come. Because of the continuing need for data analysis, it 
1s requested that financial support to defray the cost of the 1987 workshops be approved 
by SCOR. 
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ANNEX V 

WORKING GROUP 65 

COASTAL-OFFSHORE ECOSYSTEMS RELATIONSHIPS 

Summary £f MG activities: 

In 1980, SCOR in close collaboration with UNESCO and IABO, Initiated the formation of its 
Working Group 65 (Coastal-Offshore Ecosystems Relationships) with the following terms of 
reference; 

(i) to review and compare the energetics of coastal (littoral and 
estuarlne) and offshore pelagic and benthic populations. 

(ii) to suggest methods for Improving knowledge of energy conversion 
between coastal and offshore pelagic migratory and benthic 
populations and to determine what further research 1s needed. 

In consultation with IABO, the Working Group decided to concern itself primarily 
with differences 1n the energetics of coastal and offshore ecosystems and with significant 
energy and material fluxes between such systems. These fluxes could include the exchange 
of organic material and plant nutrients between the two systems. In addition, it was 
recognized that fluxes might exist which are probably insignificant in terms of energy 
exchange, but are important in terms of quality, and should therefore be considered. Such 
fluxes could Include, for example, migrations of (juvenile) crustacea and fish from the 
coastal zone to offshore populations as well as fluxes of pollutants. 

The Working Group, established in the course of 1980, had two meetings, the first 
in Bordeaux (France), from 5-7 September 1981, in conjunction with the International 
Symposium on Coastal Lagoons, 8-13 September 1981: the second in Texel (the Netherlands), 
from 12-15 September 1983. The membership of the WG was as follows: 

B.O. Jansson (Sweden) S.W. Nixon (USA) 
B. Kjerve (USA) M.M. Pamatmat (USA) 
P. Lasserre (France) B. Zeitzschel (FRG) 
A.D. Mclntyre (UK) Secretary J.J. Zijlstra (Netherlands) 
R.C. Newell (UK) Chairman 

The group recognized the great diversity of the coastal zone, which might lead to 
local differences in the relationship between coastal and offshore ecosystems. It was 
therefore decided to exchange documented accounts of the situation with which each of the 
members was most familiar. These accounts covered areas as different as San Francisco Bay, 
North Inlet (South Carolina, USA), the Bermuda platform, a southern Benguela kelp 
community (South Africa), sandy beaches in western Scotland, a Baltic coastal-offshore 
system, and the Wadden Sea (the Netherlands). 

These accounts, together with exchange of views during meetings and by 
correspondence, assisted 1n focussing attention on six aspects, which appear to be of 
general interest for all coastal-of f shore situations, (with the possl bl e excepti on of 
tropical areas, for which no information was presented) and provide a background for the 
relationship between the two ecosystems. These aspects are: 

(1) Coastal-offshore classifi cation; 
(2) Nutrient exchange between coastal and offshore systems; 



(3) Transport of organic matter across the coastal-offshore boundary; 
(4) Coastal-offshore relations in animal populations; 
(5) Productivity in coastal and offshore systems; and 
(6) Effects of man-made disturbance. 

CONCLUSIONS m ASPECTS CONSIDERED 

The main conclusions in relation to the aspects considered were: 

(1) In the past many discussions about coastal-offshore interactions addressed the 
exchange over the estuarine-nearshore boundary. Little is known about the interactions 
between the nearshore and offshore areas. 

(2) It seems doubtful that coastal areas, in particular estuaries, contribute 
significantly to the nutrient supply of offshore areas. 

(3) "Outwell ing" of organic matter from coastal, in particular estuarine, areas to nearby 
offshore regions is probably much smaller than formerly postulated. In fact, in some cases 
there are indications of an import of organic matter into coastal regions. 

(4) Migration of nekton, 1n particular larger Crustacea and fish, over the coastal-
offshore boundary is well-established for various, often commercially important, species. 
However, the importance and background of the exchange is insufficiently recorded and 
understood. 

(5) Notwithstanding higher nutrient levels, a higher nutri ent recycl ing, a higher 
potential energy and higher habitat diversity, coastal ecosystems may not be always as 
productive on al 1 trophic 1 evel s as is general ly postul ated, in com pari son to offshore 
systems. 

(6) Most man-made disturbances are from point-sources and will have extremely local 
effects. Impacts on coastal-offshore interactions can be expected, in particular at the 
mouths of large river systems or in areas bordering highly urbanised regions. 

During the second meeting of WG 65 a proposal was made to arrange a one week workshop 
with about 30-40 participants in late 1985. The aim of the proposed workshop was: 

1. To review the state-of-the-art. 
2. To discuss the progress of research in a mul ti di sei pi inary group of 

experts. 
3. To propose and stimulate interdisciplinary research for the next 

decade. 

The workshop was held from 7-11 April 1986 in San Francisco (U.S.), with Dr. M.M. 
Pamatmat acting as local organiser and Dr. B.O. Jansson as chairman. The following topics 
were considered: 

(1) Physical exchange processes. 
(2) Fluxes of chemical and biological matter. 
(3) The inshore area as a pool for chemical and biological matter. 
(4) Migrations. 
(5) Models. 

Some 25 scientists participated in the workshop, of which twenty presented papers 
which were amply discussed. Arrangements have been made to publish the papers together 
with a full discussion of the results of the workshop in the light of the terms of 
reference of WG 65. 
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Proposal ±Q Terminate ]ß[G 65_L 
At its last meeting in April 1986, the members of WG 65 discussed the future of the 

working group. The members decided that during the two meetings and at the workshop, of 
which the results will be further evaluated for publication, the Working Group had covered 
the requirements formulated in its terms of reference. The report of WG 65 together with 
the publication of workshop papers covers the review and comparison of the energetics of 
coastal and offshore pelagic and benthic populations, whereas the research recommendations 
in the report indicate the needs for the future research (see Appendix 1). 

Therefore the Working Group suggests that it has finished its task and proposes to 
be disbanded. 

APPENDIX 1 

RESEARCH RECOMMENDATIONS 

a. Nutrients 
The ideal framework within which to evaluate the exchange between estuarine, 

nearshore, and offshore systems is the annual mass balance. In spite of the difficulties 
involved in efforts to obtain annual budgets of nutrients and organic carbon, the working 
group recommends that mul ti disci pi i nary, integrated research programmes be developed in 
different types of estuarine and nearshore ecosystems to provide estimates (with 
associated error terms) of the annual inputs and outputs of nitrogen, phosphorus and 
silica. It is extremely important for these efforts that the research team include 
chemical, biological, and physical oceanographers, as well as sedimentologists, who work 
together to obtain simultaneous estimates of nutrient inputs, primary production, nutrient 
regeneration, denitrification, long-term sediment accretion, and composition and exchange 
with near-shore waters. 

The major ways in which estuarine and nearshore areas may serve as nutrient sinks 
include denitrification and burial in sediments. Both processes are, however, difficult to 
measure. The working group therefore recommends that efforts be made to intercal ibrate the 
various methods used to measure each process (for example, ^ NO3 uptake, acetylene 
blockage, N20 enrichment, NO3 enrichment, No pore water profiles, N2 flux, etc. and 
bathymétrie changes, 14C dates, 210Pb, etc.) ana, if necessary to develop new techniques 
for the measurement of these processes. 

As part of the mass-balance studies direct flux measurements across carefully chosen 
transects to system boundaries should be carried out. It is critical that such work 
involve a multidiscipl inary team with attention to the problem of water transport and 
spatial and temporal variability in constituent concentrations in order to optimize the 
information gained within the constraint of a practical level of effort and 
instrumentation. 

b. Organic matter 
The various recommendations made on nutrients apply to the study of organic matter 

transport. Both direct flux measurements and mass balance calculations are important and 
should be undertaken together in different nearshore-offshore systems. Each approach is 
subject to many sources of errors leading to uncertainties that are difficult to quantify. 
The best way to evaluate the reliability of the final estimate of annual transport is to 
compare values obtained by both means. 

One evident mechanism of transport of photosynthetically active matter is the drift 
seawards by upwel 1ing-induced plankton blooms at the coast. In addition to the well-known, 
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large-scale upwelling events at the west coasts of the large continents there are minor, 
intermittent events at higher latitudes which are little known. We recommend an inventory 
of known cases, possibly as a topic of the recommended workshop, followed by 
multidisci piinary research programmes in selected geographical areas. Emphasis should be 
put not only on the horizontal transport but also on the sedimentation processes, the 
"unloading" of the patch during the horizontal displacement. The successful performance of 
such an investigation would need not only a high diversity of scientists but also a whole 
array of instruments from remote sensing platforms to drifting sediment traps. 

In order to explore the possibility that primary and/or secondary production of the 
near-shore zone is enhanced by inputs from the estuarine zone, the group recommends that 
studies be made comparing the standing stock and productivity of plankton and benthos in 
areas influenced by river-estuarine plumes with that of near-shore areas without such 
pi umes. 

The biological processes leading to production and metabolic losses of organic matter 
in estuaries need further attention. For example, estimates of marsh grass production from 
biomass changes are understood to be minimal values but the extent of the underestimate is 
not known. In the case of benthic mineralization, and regeneration of nutrients, the 
relative importance of aerobic and anaerobic metabolism and their dynamic relationship is 
still largely unknown. 

c. F i sh-i nvertebrates 
Although there 1s little doubt that coastal-offshore relations exist in many nekton-

species, in particular in fish and crustacea, the importance and background of that 
relationship is insufficiently recorded and understood. 

The Working Group recommends that future work be concentrated on: 

Distributional patterns of juvenile stages in species for which a coastal nursery has 
been claimed. 

The habitat selected by such juveniles in the coastal area. 

Modes and mechanisms by which the juveniles enter the coastal area at the end of 
their larval stage. 

Food selection, food availability and growth of the juveniles in the coastal zone. 

Prédation on and mortality of juveniles in various parts of their area of 
distribution and in various stages of their development. 

Density-dependent factors affecting growth and mortality of juveniles with the 
ultimate aim of assessing whether the size and quality of the coastal area determines 
the size of the offshore nekton populations. 

In view of the multitude of species involved i± ±s recommended that the effort be 
concentrated on some carefully selected species, to detect general principles rather than 
disperse the attention on many species, for which incomplete data would be collected. 

d. Productivity 
Future work should be concentrated on: 

Comparison of primary and secondary productivity in estuarine, nearshore, and 
offshore regions along various coasts to assess the causes and conditions inducing 
variability in productivity. 
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Mechanisms and causes of localized upwelling in estuarine and nearshore areas and the 
relationship to biomass concentration, changes in productivity, and impact on the 
structure of the ecosystem. 
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ANNEX VI 

WORKING GROUP 66 

OCEANOGRAPHIC APPLICATIONS OF DRIFTING BUOYS 

INTRODUCTION 

The SCOR Working Group 66 on Océanographie Applications of Drifting Buoys last met 1n 
November 1983. The TOGA Drifters Planning Meeting held 1n La Jolla 1n March 1985» 1n 
effect, took the place of a meeting of WG 66 in 1985. Five of the nine WG 66 members were 
at this meeting which had many alms In common with those of the working group. The 
convenor, Dr. T. Kanashige of the Joint Planning Staff prepared a report on the meetl ng 
for the World Climate Research Programme. 

In this report to SCOR we (1) outl 1ne the role and 1mmed1 ate future for WG 66, and 
(2) highlight some of the contents and recommendations of the report of the TOGA Drifters 
Planning Meeting. 

1. WG 66 - role and immediate future 

The val ue of WG 66 to the marine science community 1s Its freedom to take a broad 
view of the applications of drifting buoys, without being confined to Individual 
programmes or d1 sei pi ines. For the WG to be ef fecti ve 1 n the near future 11 needs a new 
Chairman and several new members. These are under consideration now. It 1s desirable for 
the revised WG to meet 1n 1987, perhaps as part of the General Assembly of the IUGG 1n 
Vancouver in August. 

2. TOGA Drifters Planning Meeting 

The TOGA Drifters Planning Meeting examined the state of development and scientific 
utilization of drifters. The TOGA Programme 1s studying the Interaction of the tropical 
oceans and the global atmosphere over a ten-year period from 1985 through 1994. An 
essential component of TOGA 1s a network of drifters to provide measurements of currents 
and temperature structure 1n the upper ocean as well as surface meteorological 
parameters. 

3. The Scientific Use of Drifters 

An example of the unique scientific Importance of drifters was given by Dr. Hansen of 
AOML, Miami. He discussed the Equatorial Pacific Ocean Climate Studies Programme (EPOCS), 
which has used drifter releases from 1979 to the present time. The drifters revealed 
dramatic changes to the surface currents during the 1982-83 El Nino event; zonal currents 
experienced unusual major reversals and oscillations, and mesoscale eddies, normally 
characteristic of the equatorial North Pacific, were absent. Drifters moved towards and 
even across the equator, 1n contrast to their normal "aversion" to the equatorial region. 

Dr. Hansen used the drifters to Identify regions of convergence and divergence, and 
used wind Information to recreate real 1st1c tracks for dr1fters that had lost their 
drogues. 
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Ihê Drifter Type? 

The meeting identified four basic satellite drifter types: Meteorological, current 
following, thermal and flux. 

Meteorological drifters must, at the least, transmit barometric pressure and sea-
surface temperature in near-real time in a format that permits automatic translation into 
the WMO DRIBU code for distribution over the Global Telecommunication System. 

Current drifters are to measure advectlon 1n the mean surface mixed-layer and sea-
surface temperature. The status of their subsurface drag elements should be included in 
the Information telemetered from the drifter. 

Thermal drifters are to measure temperature at several points along a subsurface 
line, as well as to measure hydrostatic pressure at one or more points. This will enable 
calculations to be made of heat content and potential energy Integrated to a fixed depth, 
the mixed-layer temperature and depth, and the thermocline temperature gradient and depth. 

flux drifters should make it possible to determine the fluxes of momentum and heat 
for research purposes, and to calibrate such measurements from future satellites. 

The meeting proposed standards for each drifter type (Table 1). The standards 
represent performance criteria that the various drifter systems should reach to obtain 
TOGA certification. Details of the performance and calibration for a particular system 
must be included 1n the TOGA data set for that system. This will reduce or remove problems 
that presently arise when attempts are made to merge data from drifters of different 
design. 

Table 1 - The preliminary TOGA drifter standards. 

Meteorological Current Thermal Flux 
drifters drifters drifters drifters 

 pressure,  drogue slippage,  minimum length  wind stress, 
± 1 mb ± 5 cm/sec, at a thermistor line: accurate enough 
(in extratropics) depth of 1020 m, 150 m (200 m for use as ground 

under winds of for W. Pacific) truth for 
Beaufort 4, and satellite 

 sea surface not in under measurements 
temperature ± 0.1°C current  temperature 

(daily average) sensors along the  wind speed: 
 drogue: no line: minimum ± 1 m/sec, 

 location error: of 10, with at averaged over 
no greater than least one sensor several hours 
those due to in upper 5 m of 
drogue slippage the ocean  latent heat flux, 

± 3040 W/m2 for 
 latent heat flux, 
± 3040 W/m2 for 

 sea surface  temperature: hourly means, and 
temperature : ± 0.1°C ± 20 W/m2 for 
± 0.2°C in upper monthly means 
5 m of the ocean  depth of tempera

ture measurements: 
5% 

 long and short 
wave flux: 
to be determined 
by other means) 
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The problems of merging data from drifters of different design are apparent in Table 
2, whichwas prepared from detail s of drifters which were discussed at the meetl ng; in 
other words a subset of the worl dfs drifters. There are numerous hull shapes and sizes, 
drogue types and sensors. The difficulties of comparing the movements of, and measurements 
made by, one drifter with another are obvious. 

Table 2: The drifters discussed at the TOGA Drifters Meeting. 

An asterisk (*) indicates an affirmative, while a blank either indicates a 
negative or, in some cases, that the information was not given in the 
report. A dash () indicates no relevance, e.g. 'axis length' for a sphere. 
SST: seasurface temperature. P: atmospheric pressure. Chain: thermistor 
chain (number of thermistors). W: wind speed and direction. CHUTE: parachute 
drogue. SOCK: holey sock drogue. WSHADE: windowshade drogue. CORNER: a 
drogue that can be erected to resemble a corner reflector for radar. LCD: low
cost drifter. MLD: mixedlayer drifter. Further details are available in the 
report of the meeting. 

Name Hull type Mass Flot'n Spar Axis SST P Chain W Drogue 
(kg) Di am Diam Length 

(m) (m) (m) 

Australia 
CSIRO Torpedo 40 0.4 - 1 .6 * CHUTE 

Canada 
Hermes Fgge Spar * * 

" Airdrop Spheroid 0.5 - 0.3 SOCK 

France 
Ecomar Spar 26 0.2 2.0 WSHADE 
Ecocap Spar 26 0.2 2.0 - WSHADE 
Marisonde B Spar 100 0.54 0.2 2.7 - - WSHADE 
Marisonde BT Spar 0.8 0.2 2.8 * * *(10) WSHADE 
Marisonde G Spar 130 0.8 0.2 4.1 * * * 

Marisonde GT Spar 130 0.8 0.2 4.1 * * *(10) * 

Marisonde C Spar 0.2 5.3 * * - WSHADE 
Focal Spar 136 0.8 0.2 2.7 * * *(10) * WSHADE 
BP77 Spar 350 0.4 0.25 10.0 * * *(10) * 

BDs82 Sphere+Tube 0.72 0.2 0.95 * * WSHADE 

Japan 
Toyo WSHADE 

USA 
LCD Cannister 4.5 0.14 - 0.08 SOCK 
MLD Sphere 0.46 - - CORNER 
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Um Sensors 

K. Peal of the Woods Hole Océanographie Institution described plans to measure scalar 
wind-stress through an inversion of the ambient noise measure beneath a drifter and the 
wind direction from the orientation adopted by the drifter because of an airfoil vane. 

The possibility of replacing the electrical cable down to subsurface thermistors with 
a non-conducting cable that relies on acoustic signalling is being examined. 

International collaboration Ifil drifter activities 

Effective international collaboration will lead to reduced costs for drifter systems 
and will simplify the logistics for large-scale experiments. It will also expedite the 
establishment of performance standards and data transmission formats, the sharing and 
distribution of data, and the resolution of legal issues, such as drifters from one 
country operating in the territorial waters of another. 

Closing Comment sm ±he TOGA Drifters Meeting 

The TOGA Drifters Meeting provided a valuable survey of the state of the art in 
drifters as well as emphasizng the benefits of International collaboration for large-scale 
experiments. 

56 



ANNEX YII 

WORKING GROUP 68 

NORTH ATLANTIC CIRCULATION 

Report on the Joint Meeting of SCOR-WG 68 and WOCE-NEG held at the Royal Society, 
London during 29-31 October 1985, by D. Anderson (Chairman, NEG) and F. Schott (Chairman, 
WG 68). 

I. Introduction: Objectives Ami course M Ihs meeting 

SCOR WG 68 hel d three meetings prior to thi s fi nal session: The f1 rst meeting took 
place at RSMAS/(U. Miami) on 9-10 March 1982 (SCOR Proceedings, 1&, 68-73); the second one 
at UNESCO (Paris) on 17-19 October 1983; and the third one at GFDL (Princeton) on 24-26 
September 1984 (SCOR Proceedings, 20./ 56-67). Earlier on it had been decided to join 
forces with WOCE Numerical Experimentation Group (NEG) because it was felt that the basic 
objective of WG 68, to work on an improved understanding of North Atlantic circulation, 
could initially best be helped with a concerted modelling effort. At the Paris meeti-ng, 
the first held jointly with NEG, a set of model intercom pari son experiments with various 
types of ocean models was formulated. The test basin was to be the Atlantic from 85°N to 
30°S. It was hoped that the evaluation of the output fields of the different models would 
also provide guidance for experimental and monitoring activities later on. More details on 
the 1 ntercomparison experiments were f i rmed up 1 n a separate NEG meetl ng at Oxford 1 n 
December 1983; and first results were presented at the second joint meeting of both groups 
at Princeton in October 1984. 

The first objective of the London meeting reported here was presentation and 
discussion of more complete results of the models presented 1n the previous year as well 
as new results from recent start ups. Besides the intercom pari son presentations, several 
process-oriented model studies on various aspects of North Atlantic circulation were 
reported on. 

The second objective of the meeting was exchange of results of recent ongoing field 
experiments on North Atlantic circulation and discussion of plans for the near future 
(1986-88). These are summarized 1n activity charts for the individual years. 

The third objective was discussion of field work considered necessary for WOCE. 
Sector meetings had been held in spring 1985 for all ocean basins but the North Atlantic; 
a discussion of WOCE relevant North Atlantic problems and shaping national or individual 
Interests was therefore considered useful. 

Reports and discussions on these objectives are briefly discussed here. A complete 
report with the Individual contributions can be obtained from F. Schott, RSMAS/MPO, 
University of Miami, 4600 Rickenbacker Causeway, Miami, Florida 33149, USA. 

II. Overview M model intercomparison .and Other MEG activities 

1. Model Intercom pari son 
At the time of the Paris 1983 meeting, there w as essentl ally one model (the Bryan, 

Cox, Semtner model, hereafter denoted GFDL) capable of handling most of the thermodynamic 
processes thought to be of relevance to WOCE (although there were other models which could 
deal with some of the processes of Interest to WOCE). There was, therefore, a need to 
stimulate the development of other differently formulated models and to Intercompare their 
outputs so that some experience could be gained on their relevant strengths and 

57 



weaknesses. Rather than Intercompare different models on an abstract experiment, 1t was 
decided to concentrate on a real ocean basin, the most suitable being the Atlantic since 
1t is limited 1n size, has a strong thermohal 1ne circulation, and has the best 
observations with which to test the models. A set of response experiments was needed with 
various types of ocean model s to establ ish the significant signatures of the ocean 1 n 
response to different types of forcing on different lengths and time scales and to 
establish the sensitivity of the model output to different parameter!sations. It was 
anticipated that intercom paring different models for a given experiment would shed light 
not just on what were the most interesting regions of ocean for long-term measurements 
but would also bring out the critical aspects of different models. It was decided to split 
the 1 ntercompari son Into two parts. For the first, denoted a tight intercom pari son, the 
models would be thermodynamic, forced in as nearly as possible the same way. Ideally, any 
Intercom pari son should be done with as similar external parameters (geometry, topography, 
forcing) as possible. But this would exclude adiabatlc models, which, while not able to 
represent all processes of interest, could be used to study aspects of the wind driven 
circulation, such as western boundary transport, eddy statistics etc. For this reason 
another group of models was used but which can only be loosely compared with the former 
thermodynamic model. 

The tight intercom pari son consisted of a run with mean plus seasonal wind forcing to 
study the model cl Imatologles as wel 1 as thei r seasonal variations. Since the net heat 
flux needed to force the ocean thermodynamical ly 1s not known adequately, the alternative 
approach of fixing the surface temperature and salinity was adopted. In this approach the 
surface fluxes of heat and fresh water can be calculated by the model and compared with 
observation. The resolution was chosen to be 2° with 12 levels in the vertical, the basin 
geometry extending from 85°N to 29°S. The Caribbean, with its complicated geometry and 
topography, cannot be adequately simulated at 2° resolution so only one large island to 
represent the Antilles was retained. Where possible, the same output should be extracted 
from each model. 

Following the mean plus seasonal runs, extending calculations for a few decades to 
examine, amongst other things, the sensitivity to changes in fluxes and wind stress were 
planned. The twenty-six years of Bunker monthly mean wind stresses can be used to examine 
interannual variability. 

Originally three models were proposed for the tight i ntercompari son: the existing 
GFDL model, the nascent Hamburg geostrophic model, and the Miami isopycnal models. The 
GFDL model was quickly run to si mul ate the mean and seasonal circulation, but both the 
other two models took time to overcome unexpected difficulties. At present, the Hamburg 
geostrophic model has been run 1n a mode close to the initial specification (see Maier-
Reimer) and to study interannual variability using the Bunker 26-year wind stress (Olbers 
and Willebrand). The Miami Isopycnic model has been run in adiabatic mode only and a new 
isopycnic model, only recently developed in Hamburg, has also been run in adiabatlc mode 
(Oberhuber). 

The GFDL version now used has different specifications from that chosen initially (25 
levels as opposed to 12, northern boundary at 68°N rather than 85°N, and different 
handling of the southern boundary conditions). These changes were introduced after 
deficiencies were found 1n the model climatology when compared to data. The revised model 
gives a better simulation when compared with observations (see Sarmiento and Bryan), but 
makes the model Intercom pari son less easy, prompting Gerdes to repeat some calculations. 
At present the intercom pari son 1s incomplete as the model integrations have only recently 
been performed. Further intercomparison of the wind-driven isopycnic model is also 
required before they are made dlabatic. These two models are quite different. The Miami 
model explicitly resolves barotropic gravity waves and for this component of the 
Integration requires very small time steps. The Hamburg model uses a version of time 
splitting and can be integrated with much larger time steps (2 weeks). The method of 

58 



handling topography 1s al so different. Brief detail s of the model s are 1 ncl uded 1 n the 
Appendix (see Boudra and Oberhuber). 

Another feature of interest 1s that both the GFDL model and Hamburg geostrophic model 
have some peculiar features 1n the equatorial region. The cause of this is not known but 
1s probably associated with the level of friction used 1n the Integrations (later studies 
by Gerdes confirm this for the GFDL model). The spurious salinity subsurface maximum 1s 
also an artifact of too low diffusion. 

The adiabatlc models of Anderson and Corry and Krauss appear to give different 
pictures of the seasonal variability 1n the Florida Straits/Gulf Stream system. The former 
model, which has 1° resolution and resolves much of the Caribbean geometry, gives 
transports which agree well with the early observations of NUler and Richardson (1973) 
and more recent STACS. But the model does produce a seasonally variable Antilles current, 
apparently at odds with observations. 

An 1ntercomparlson between a quasigeostrophic model (Holland) and two isopycnic eddy-
resolving models (Bleck/Boudra and Holland/Linn) 1s also 1n progress, though not yet 
complete. When the models are forced so that outcropping occurs, the quasi geostrophic 
model behaves differently from the isopycnic models (as expected). The two Isopycnic 
models also differ from each other (see Holland). 

It 1s clear from this summary and the abstracts that much remains to be done to 
complete the work so far undertaken. But a lot of experience has been gained on ocean 
modelling relevant to WOCE and, perhaps most encouraging, we now have a variety of models 
under development which can handle dlabatlc processes. New eddy resolving models are also 
in preparation. 

Finally, one should not forget that using models to Interpret data is only one way of 
usine models for WOCE. An alternative 1s to try to combine data with models (see for 
example Wunsch). But this topic was the subject of a three-day meeting (Miami, April 1985) 
sponsored by CCCO and U.S. WOCE. A copy of the abstracts of tal ks at that meeting may be 
obtained from D. Haldvogel. 

2. Global modelling 
The concentration 1n the first phase of NEG modelling was on the Atlantic basin. But 

WOCE 1s a global experiment and some attention should be given to global models. Chemical 
tracers can provide useful data with which to verify models; the more tracers, the more 
useful they are 1n restraining model parameters. Tritium, Helium, Carbon 14, Fl uorocarbons 
and S111ca were thought to be useful tracers. To facilitate the attempted simulation of 
these tracers by modellers, WOCE-NEG requests that the best possible specification of the 
source functions for the above tracers be obtained. Tritium has been prepared by 
Sarmlento, but 1t was recommended that Broecker should be invited to prepare a C source 
function; Weiss, Fl uorocarbons; and Edmond, Silica. 

3. Inverse model 11ng 
The NEG fei t that the 1 nverse/ass1 mil atlon meetl ng h el d at Mi ami in 1985 had been 

very successful. This type of modelling activity 1s appreciated as being Important to WOCE 
but 1t was felt that no organized modelling activity should be arranged at present. 
Rather, another meeting of about the same size as the first (30 participants) should be 
arranged. Sometime 1n early 1987 was considered a suitable time. 

4. Coupled model s 
WOCE w 111 have a need for coup! ed model s. CCCO 1 s sponsor 1 ng a meetl ng on coup! ed 

models sometime 1n late 1986/early 1987. The NEG endorsed the plans for this meeting; no 
further decisions on coupled models were taken. 
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5. Community climate model 
At present primitive equation models can be run at a resolution of 1/3° for a limited 

basin size. This resolution is, however, still inadequate. A high resolution experiment at 
1/6° is a major undertaking beyond the resources of any single group. 

The idea was raised, however, of a major modelling initiative being taken 
collectively. The best available model would be run for an experiment, formulated by 
several international scientists, but carried out at one institute. Instead of the model 
being transportable, involved scientists would visit the institute at which the experiment 
was being carried out to check on progress and analyze results. One or two post doctoral 
scientists would be needed at the institute to supervise the day to day running of the 
model. 

The above idea was proposed at NEG and generally supported by the group. However, the 
success of such a venture needs the support of the wider modelling/theoretical community 
than that present at the WOCE-NEG meeting. The proposal was that NEG should pursue the 
idea, and if considered feasible, bring forward a specific proposal to the WOCE-SSG for 
their consideration. W. Holland was assigned the task of assessing the feasibility of such 
a community model and formulating this proposal. 

III. Discussion m. ongoing .and planned North Atlantic field work 

Input on the programmes discussed in the following section was provided partially by 
meeting participants, and partially through input obtained from various investigators 
involved. 

1. Florida Current and Gulf Stream 
a) STACS 
The Florida Current study at 27°N has been jointly carried out by NOAA/AOML and RSMAS 

since 1982, using PEGASUS profiling, moored current meter stations, cable measurements 
(NOAA/PMEL), tide gauges, and other methods. An EOF analysis has shown that Florida 
Current variability consists of cross-channel, out-of-phase, meandering modes which have 
small transport efficiency and small coherence with winds, and in-phase modes which have 
high transport efficiency and high coherence with winds. Concerning the seasonal cycle, it 
is still puzzling that model simulation of the Florida Current, which fairly well explains 
the observations (Anderson and Corry, 1985) also yields a large seasonally reversing 
current east of the Bahamas in apparent contradiction to recent moored measurements there. 

At this time continuous transport time series are available for 1982-1985 and are 
analyzed jointly with winds from the ATOLL system (twice daily) regarding possible forcing 
mechanisms in various parts of the subtropical Atlantic/Caribbean. Analysis on how to 
combine a subset of the applied measurement techniques for a continuous monitoring scheme 
of the Florida Current is still in progress. 

During 1986/87 the STACS field programmes are being expanded to include the flow east 
of the Bahamas/Antilles island arc, using PEGASUS/CTD along the lines in Figs. 1,2 as well 
as a moored array off Abaco, and al so a line across the eastern Caribbean at 76°W with 
three to four cruises per year. The moored array is also instrumented to obtain transport 
estimates of the southward undercurrent of NADW. In 1987 moorings will be added in the 
eastern Caribbean inflow regime (Fig. 2). 

b) FACTS and related studies 
Several boundary current studies were carried out in the past few years between 27°N 

and Cape Hatteras. At present it is attempted to undertake a unified analysis of this most 
comp! ete data set of the Fl ori da Current ever compi 1 ed. There i s al so a possi bi 1 ity for 
more moored measurements in the southern Florida Straits/loop current region in the 1987 
time frame. 

60 



c) SYNOP 
The objective of this combined experimental and modelling programme is to understand 

the dynamics of the free Gui f Stream jet east of Cape Hatteras. Experimental work will 
include moorings with upward looking acoustic Doppler Current profilers (ADCP's) on top, 
inverted echosounders/transport meters, RAFOS floats, and an acoustic tomography array. A 
two-month long pilot study with two test moorings is scheduled for fall 1986, the full
blown experiment to begin in fall 1987 (Figs. 1,2). 

d) BIO/WHOI Gulf Stream array 
A two-year programme, with eight moorings and hydrography across the Gui f Stream 

upstream from the New England seamount chain, was concluded in April 1985. Results should 
be relevant for Gulf Stream models or high-resol ution GCM's. 

2. North Atlantic Current system 
a) BIO Programme 
Analysis of time series from a 4-mooring array across the subpolar front in the 

southern Labrador Sea found low horizontal coherence at mooring separations of about 50 
km, but high vertical coherence due to deep-reaching small eddies, which have transports 
of the same order as the NAC. Hence, the array could not be used to construct NAC 
transport time series. 

Plans for 1986/87 are for six moorings across the NAC and western boundary 
undercurrent and two upstream (Figs. 2,3) with horizontal spacings of about 30 km. Batfish 
and ADCP prof il ing w il 1 be carried out across the frontal zones in April 1986, February 
and November 1987. 

b) Warm Water Sphere Programme of IfM Kiel/TOPOGULF 
From satellite-tracked buoys, moorings, and hydrographie sections the following 

picture of the North Atlantic Current and recirculation was derived: 

(i) The NAC is a superposition of the current along the polar front and a broad 
drift which transports more than 20 Sv to the North. The main return flow occurs 
in the deeper layers, which implies that a considerable amount of water leaves the 
Warm Water Sphere south of Icel and. The subtropl cal gy re extends to about 43°N; 
its main transport towards east occurs along the Azores Front. 
(1i) East of the MAR the number of NAC branches was found to vary from two to five 
at a w 1 dth of 200 to 400 km. The average WE transport was 27- 6 Sv against 2000 
dbar, which was the reference level determined by moored measurements. 
( i i 1 ) The eastern recirculation amounts to about 10 Sv and is mainly fed by the 
Azores Current along the Azores Front. The front 1s baroclinlcally unstable and 1s 
a source for eddy activity south of the Azores. 
(1v) The currents 1n the entire recirculation area are eddy-dominated. While 
r.m.s. velocities of the eddies are isotropic, time and length scales are 
anisotropic. 

Future IfM work during 1986-1988 (Figs. 1-3) will concentrate on: 

Continuation of Batfish sections Lands End-Azores-weathership C; 
Frontal surveys at the polar front; 
Origin of the North Atlantic Current southeast of Newfoundland; 
Origin and location of the Azores Current and Azores Front; 
Continuation of the observations in the Canary basin; 
Observations in the "shadow area" north of the Cap Verde Islands. 
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c) Faroe-Shetland Channel branch 
From four moorings, deployed by IOS for one year off Shetland, a northeastern flow of 

7.7 Sv was determined with a seasonal cycle of 2.6 Sv (maximum 1n January/February, 
minimum 1n July/August). 

Plans are for a more extensive study of the Inflow into the Norwegian Sea across the 
Iceland-Faroe ridge (F1gs. 2,3) in 1987/88 to investigate the questions of how much and 
what type of water crosses the ridge, what the role of the I/F front 1n this transfer is; 
and what fraction of this water actually enters the Norwegian Sea versus just 
recirculation back out around the Faroes. 

3. USSR Sections programme 
Unfortunately, the USSR member of WG 68 (Kosklyakov) was unable to attend the meeting 

and no Input regarding status of that programme was provided. 

4. Hydrographie long lines 
An overview of the status was provided by M. McCartney; lines done during 1981-1985 

are shown in F1g. 4; the 20°W line is proposed by McCartney for 1987 (to run through to 
South Georgia - along 25°W in the South Atlantic). At 11°N, only the western half has been 
done so far. 

5. Western basin float programmes 
(a) Floats, which were launched in 1983 near 34°N, 70°W to study spatial scales and 

eddy diffus1v1 ties in a particularly energetic Guif Stream region, are still being tracked 
(WHOI/UW). 

(b) Twenty floats will be released in 1986 at 700 m and 2000 m 1n the North Atlantic 
Current in the Newfoundland basin, to be tracked until 1988 (WHOI). 

(c) Plans are underway for 1987/88 to launch forty-five floats in the Western North 
Atlantic boundary regime near 8°N (Fig. 2) at 700 m, 2000 m, and 4500 m, corresponding 
respectively to the layers of Antarctic Intermediate, upper and lower North Atlantic Deep 
Water to be tracked for four years (WHOI). 

6. Deep Eastern basin studies 
These studies, carried out for some years, by IOS, MAFF, COB and DHI Hamburg, focus 

on deep advection and diffusion. Long current meter time series of up to 7 years duration 
(MAFF) are now available from various sites. Principal results from Rockall channel sites 
are that the winter-spring peaks 1n eddy kinetic energy lag the winter peaks in wind 
stress by one to three months, probably caused by the cumulative effect of wind forcing 
and eddy dissipation; there also appears to be a correlation between Interannual 
variability of wind stress and EKE. 

Joint SOFAR float experiments by I0S/MAFF/C0B continue with tracking of floats 
r el eased at 2000 m near 24°N, 14 °W, and at 3000 m near 32°N, 24 °W. S am pi i ng of various 
tracers 1n the bottom layers is also continued near the dumping site (46°N, 17°W) by MAFF; 
an experiment with active tracer release (perfl uorocarbon) 1s bejng considered for 1987. 

7. Norwegian/Greenland Sea 
a) Greenland Sea Project 
A 5-year study of the ci rcul ati on, water mass conversion, and venti! ati on of the 

Greenland Sea, designed by the Arctic Ocean Sciences Board (AOSB), will begin 1n 1987. It 
has the following major components: 

(I) Circulation studies using floats, hydrography and tomography (core period 
1988/89) 
(II) Study of inflows and outflows by monitoring fluxes of ice and water masses 

62 



through Fram Straits, through the Une Greenland - Jan Mayen and across the Mohn 
Ridge between Jan Mayer and Swalbord, using drifting buoys, moored Instrument and 
hydrography. 
(111) Water mass census by seasonally repeated hydrographie surveys of the 
Greenland Sea. 
(1v) Biology of the Greenland Sea, 1n particular, relating water masses of 
Polar, Arctic and Atlantic origin and to the distribution and the life cycle of 
plankton and fish. 

Presently Canada, Denmark, Finland, France, F.R.Germany, Iceland, Norway, U.K., and 
U.S.A. have definite plans to participate. 

b) New Federal Republic of Germany Programme. 
The programme, entitled "Processes Relevant to Climate 1n the Ocean-Atmosphere-

Cryosphere System," will begin 1n 1986 as a joint effort of meteorological and 
océanographie Instrumentation 1n Hamburg, Geesthacht, and Bremerhaven, and will focus on 
the development of parameterlsatlon of processes that are essential to Improve the models 
needed to understand the ocean's, the atmosphere's, and the cryosphere's role 1n climate. 
It 1 s designed to combine modelling work, direct observations, and the development of 
methods for remotely sensed Information as well as acoustic and electromagnetic methods 
for boundary layer work 1n the atmosphere and the ocean. Priority will be given to 
processes 1n high latitudes, since the effects of 1ce and deep oceanic convection are 
among those least understood 1n global climate modelling. 

Although this programme is essentially global 1n Its orientation, much of the 
observational work will be carried out 1n the high-latitude basins adjacent to the North 
Atlantic. 

8. Mediterranean outflow _ 
A combined shipboard/moored programme on the Mediterranean inflow/outflow in the 

straits of Gibraltar 1s underway during October 1985 - October 1986. Moorings Include 
current meters, upward looking ADCP's, pressure and sea level gauges; shipboard work 
includes hydrography/tracers and micro structure measurements; surface drifters and radar 
measurements of surface currents are al so used. 

9. Subduction, ventilation 
Two air-sea Interaction studies are planned for early 1986. FASINEX, located in the 

subtropical front 1n the MODE area (F1g. 1), 1s designed to measure frontal currents, 
interactions, and subduction using small scale shipboard surveys with a variety of 
instrumentation, moored current meters and profilers, and drifters. 

The second experiment 1s a fine-scale CTD survey of the frontal zone between Madeira 
and the Azores, 1n which bobbers will also be used (WHOI). 

10. XBT Lines ^ . 
The following XBT 1 Ines are operated 1n the North Atlantic (Fig. 5) with frequency 

and horizontal resolution as given below; 

(1) Fngiish channel - Rie sie Janeiro (FRG/DHI Hamburg) 
Operated since 1980, until 1983 with 2 ships, since then 1 ship (round trip 6 weeks) 
at a sampling rate of 2 XBPs/degree. 

(2) £nglish .Channel - .San luari (FRG/IfM Kiel) 
Operated since August/1984, 6 XBT's/day 14 sections until October/85. 

(3) I eHayre-South America only 20°N-10°S (France/ORSTOM) 
Operated since 1981, 20 sections per year, 1 XBT/degree latitude. 
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(4) Bal timoré-Dakar (FRG/IfM Kiel) 
Operated since November/1984, 1 ship, 6 XBPs/day, 3 sections until October/85. 

(5) Scotland-Cape Farewell (UK/Hydrography Dept.) 
Operated since 1983, approximately 11 sections/year, 2 XBT1 s/day 

(6) Belle Isle Straits-Iceland (Canada/BIO) 
To begin 1n 1986. 

IV. North Atlantic Wind Field? -

J. Willebrand reported on intercomparlsons carried out at IfM Kiel between the Bunker 
winds and the Hellermann and Rosenstein (1983) winds. Differences were 1n general small, 
except for the NW corner, probably due to the different sampling time periods. 

Another 1 ntercompari son, between ECMWF and the Miami ATOLL winds, was carried out by 
D. Anderson, who drove his two layer model with both wind stress data sets at daily 
intervals, for the month of February 1983. The phases of Florida Current transports came 
out similar, for both calculations but the amplitudes Qf the ATOLL driven transports were 
too high. Several years of ATOLL data did not reproduce a seasonal transport cycle of the 
Florida Current similar to the Bunker wind results. 

In general, the meeting concluded that the best procedure for analysis of present-day 
observations would be to obtain wind stresses from ECMWF. 

V. Discussion M issues related IÛ^JÛIÛCE 

1. Status of WOCE planning 
The U.S. WOCE committee has organized meetings for four ocean basins: South Atlantic, 

North Pacific, South Pacific, Indian Ocean. The proceedings of these meetings are 
published in U.S. WOCE Planning Report No. 2. No such meeting had been held for the North 
Atlantic. In addition to those "sector meetings," other meetings have been held or are 
planned on various phenomena and technical issues Important for WOCE. One such meeting of 
relevance here, on ventilation and subduction, was held in July 1985 (convenor J. Luyten), 
with the result that a steering group was set up to plan a subduction experiment for the 
North Atlantic. 

At the international level, WOCE 1s subdivided into three core projects (Core 1: 
general description of the oceans; Core 2: interbasln exchange; Core 3: gyre dynamics 
experiment). International meetings to work on experimental plans for these three topics 
will be h el d 1 n 1986. Since the North At! ant1 c 1 s a probable site for the gyre dynamics 
experiment and will be considered in Core 1, participants felt no need to work out 
specific recommendations but agreed to hold a more general discussion on the North 
Ati ant1 c questl ons rel evant for WOCE rel ated fiel d work and possi bl e 1 nterests thel r 
groups might have. 

2. Discussion of North Atlantic field work for WOCE 
a) General 
In the previous joint meeting of WG 68 and WOCE-NEG (Princeton, September 1984) it 

had been recommended to investigate the feasibility of a line of direct current 
measurements and hydrographic/tracer stations running from Labrador over to Greenland and 
from there to Ireland. Two members of the WG, A. Clarke and R. Dickson, looked into the 
problem and determined that the small horizontal correlation scales of a few tens of 
k 11 ometers woul d make the cost of di rect measurements al 1 the way across prohi bi tive. 
Mooring separations would have to be 20 to 40 km. Hence, a section from Cape Farewell to 
Ireland would require the order of 75 moorings; from Grand Bank to the Azores 60 moorings. 
Even at these numbers uncertainties in the order of lcm/s would remain in the interior of 
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the gyre. The recommendation therefore was (not quite unexpectedly) to use current meters 
only in the boundary flows, and hydrography, altimetry, drifters etc. to determine the 
interior flows. 

In view of the significant differences of meridional heat flux in the northern North 
Atlantic in different computations it was concluded that one such line of measurements 
across the northern part of the basin would not suffice. Instead, one line should run from 
Cape Farewell (60°N) to Ireland (55°N) as discussed before; a second one, from the Grand 
Banks (48°N) to the Azores (38°N), then over to West Africa, where it has to be considered 
that in the eastern part of that second line, clearance problems might be an obstacle. 
These two lines should be repeated seasonally for one year, then continued a-nnually. 
Interests at the national and institutional level (see next section) are emerging to 
occupy the western part of those sections along the western boundary and MAR topography. 

Another zonal section considered crucial to WOCE was one north of the equator, near 
10°N, to measure the seasonal exchange of mass and heat between the Atlantic basins. This 
line would need an instrumented section in the west, running normal to the Brazilian coast 
across the Guyana Current. It would also need special consideration of the upwelling 
regime at the eastern end. As at the two northern lines, seasonal measurements are 
considered necessary here. 

Not much support was voiced at this meeting for long-term hydrographie stations which 
were previously recommended in addition to the Palunirus station. 

b) Expressions of interest 
(i) Western Subtropical Atlantic 

An initiative, called "Western Boundary Indices" (WESBIN), has been started in 
NOAA/AÖML to develop a programme for the subtropical North Atlantic into the WOCE 
period. One Initial component of it, an extension of the Subtropical Atlantic 
Climate Studies (STACS), would be the establishment of indices in the western 
boundary currents; 1«a calibration of low cost monitoring techniques, similar to 
the STACS Fl ori da Current appl 1 cation, which coul d then be used to obtai n long 
time series of transports. Relation between sea levels and transports would be of 
particular Interest in that context with regard to usefulness of TOPEX altimetry; 
submari ne cabl es w ill al so be further expl ored in that régi on (NOAA/PMEL). The 
second component would be repeated CTD/tracer lines across the subtropical North 
Atlantic; candidates would be a near^tropical line (8°-ll°N range) and repeat of 
the 24°N section. Deep instrument arrays and sections at the western boundary 
would measure transport variations of the southward undercurrent. The plan is for 
the programme to begin in 1988 (F1g. 3). 

(11) Subpolar gyre/overflow 
Initiatives are beginning both at MAFF and BIO to establish long-term array 
measurements of the overflow from the Norwegian Sea into the Atlantic. MAFF1 s 
interest 1s in either the East Greenland Current branch or the branch along the 
mid-Atlantic Ridge (F1g. 2). Work is proposed to begin in 1987. BIO is also 
interested 1n the East Greenland Current area. 

(ii 1 ) Gulf Stream/North Atlantic Current 
A second area of interest of BIO is a long-term moored hydrography section across 
the Gulf Stream/NAC running out SE from the Grand Banks. At WHOI, an experiment to 
run a seasonally repeated section triangle from Cape Hatteras-Bermuda-Cape Cod in 
the WOCE oontext is in the proposal stage. 

3. Historical data analysis 
As 1 n the previous meeting, high priority was put on speedy analysis of the large 

inventory of historical data from the North Atlantic in preparation for the pre-WOCE and 
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WOCE circulation studies. As an example, old sections and XBT data 1n the vicinity of the 
proposed northern WOCE sections could be analyzed to better determine the resolution 
needed 1n the observations. 

At the scale of the subtropical gyre, the XBT Inventory should be analyzed to 
determine decorrelation scales at the upper thermocllne level. Further, a decomposition of 
dynamic height variance into steric effects and upper thermocllne tilt effects should be 
carried out. Based on these results, a sampling strategy for XBT data in the North 
Atlantic during WOCE should be established. Existing XBT track lines (e.g. Channel-S. 
America) plus the general YBT inventory should allow analysis of seasonal and interannual 
variability of the upper baroclinic structure and should proceed as a priority. Historical 
data should also be used to compare such parameters as heat storage and sea levels with 
equivalent results from numerical models as expected out of the 1 ntercompari son exercise. 

V I. Summary .and Recommendations 

1. Model Intercomparison 
A model intercom pari son undertaken by WOCE/NEG has had several major successes. At 

the start of the 1 ntercompari son exercise, there was essentially only one GCM model 
capable of modelling thermodynamic processes to relevance to WOCE (GFDL, Hamburg), with 
two more (Isopycnic) models well on the way to development, although the isopycnic models 
have so far only been tested without thermal forcing. 

Although the intercom pari son 1s fairly well advance, it has not yet been brought to a 
satisfactory conclusion. In particular, the two thermodynamic model s requi re further 
comparison as do the two Isopycnic models. A priority Issue therefore 1s to complete the 
intercom pari so a This can best be done by direct collaboration between interested parties; 
the conclusions to be written as a report for the next NEG meeting. At a later stage, when 
the isopycnic models include thermodynamic processes, they should be compared with the 
1 evel model s. 

No speci f 1c acti on i s needed w 1th respect to the 1 ayer model s associ ated w 1th the 
Intercompari son of the wind driven response (Anderson, Krauss). 

The 1 ntercomparlson of the quasigeostrophic and Isopycnic eddy resolving models 
(Holland, Boudra) should be completed. 

2. Observational programmes for WOCE 
Various committees of WOCE will take over the planning of observational studies in 

the North Atlantic: most obviously, Core-1 (general description of 
c1 rculat1 on/hydrography); there is also a possibility that the gyre dynamics experiment 
(Core-3) might take place 1n the North Atlantic. Further, process-oriented studies in the 
WOCE context will be carried out in the North Atlantic; one of them a 
subduction/ventilation experiment. 

In summary, specific recommendations as to future field work by WG 68 are not needed 
at this time. 

However, proposal s and pi anni ng of several groups as presented at the meeti ng are 
already aiming at programme components relevant for WOCE 1n the North Atlantic, among 
them : 

Norwegian Sea overflow arrays (MAFF, BIO) 
North Atlantic Current transport array (BIO) 
Subtropical gyre transports in WESTBIN (NOAA) 
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3. Wind fields 
The best interim product prior to availability of NSCAT was considered to be the 

ECMWF wind stresses. Increased efforts should be undertaken to make them more easily 
available for the community. 

Concerning historical wind stress, data sensitivity studies with numerical models as 
to the effects of their differences are recommended. 

4. Historical data 
Acceleration of historical data analysis on seasonal and interannual variability, for 

decomposition Into steric and dynamic effects, and for products to be used in the 
intercom pari son with numerical models, is recommended. 
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APPENDIX 

Summaries of presentations given at joint meeting of SCORWG68/WOCENEG 
29  31 October 1985 ; 

1, NORTH ATLANTIC MODEL STUDIES 

A« Basin Wide Models and Intercomparison 

1« Modeling seasonal changes in the heat balance of the North Atlantic 
J« L* Sarraiento and K« Bryan 

2, Mean NA circulation with two versions of the GFDL taiodel  R. Gerdes 

3, Preliminary studies with a large scale geostrophic model of the North 
Atlantic  E. MaierReimer 

4# An isopycnic coordinate model of the North Atlantic circulation with 
seasonally fluctuating wind forcing  R. Bleck, D# Boudra, L, Smith 

5. An isopycnal model used for North Atlantic circulation calculations 
J* M« Oberhuber 

6, Response of North Atlantic Circulation to interannual wind and heat 
flux variations  D. J. Olbers and J» Willebrand 
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B. Regional and Process Studies 

1« Highresolution modeling of westernboundary circulation  W. R. 
Holland 

2. Quasigeostrophic mode model  W. Krauss 

3. Some of the effects of a midocean ridge in an EGCM simulation  C. Le 
Provost and J. Verron 

4. Numerical modeling of lowfrequency fluctuations in the Florida Current 
 D. Boudra, F. Schott and R. Bleck 

5. Inverting Acoustic Doppler Data Simultaneously with hydrography  C. 
Wunsch 

II# NORTH ATLANTIC OBSERVATIONAL STUDIES 

1# Observational programs in the western subtropical Atlantic and Florida 
Current  F. Schott 

2. BIO programs, current and planned  A. Clarke 

3, North Atlantic Current/Warmwatersphere program  W. Krauss 

4« North Atlantic Current transport across the MidAtlantic Ridge  J. 
Meincke 

5. FaroeShetland Channel flow  P. M. Saunders and J. Gould 

6. Eastern basin programs of MAFF  R. R. Dickson 

7. Greenland Sea/Norwegian Sea Studies  J. Meincke 

8. French North Atlantic programs  Y. Desaubies and J. Merle 

A collection of these abstracts can be obtained from F. Schott, 
RSMAS/MPO, Univesity of Miami, 4600 Rickenbacker Causeway, Miami, 
Florida 331491098, U.S.A. 
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1986  80 

80 W 70' 

Deep drifters: 
Fl 8 SOFAR/3000 m (IOS/MAFF) 
F2 8 SOFAR/2000 m (IOS) 
F3 (MAFF) 
F4 RAFOS (URI) 
F5 20 SOFAR/700,2000 m (WHOI) 

Moorings : 
x single 
A triangle 

Figure 1. 
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1987  

80° W 

Deep drifters: 
Fl SOFAR/700,2000 m (WHOI) 
F2 SOFAR/700,2000,4000 m (WHOI) 

 F3 RAFOS (URI) 

** MAFF does northern or southern 
array 

Figure 2. 
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1988  80 

80°W 70 

Deep drifters: 
Fl SOFAR/700,2000 m (WHOI) 

** MAFF does northern or southern 
array 

Figure 3. 
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80° 

Figure 5. 
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ANNEX VIII 

WORKING GROUP 72 

THE OCEAN AS A SOURCE AND SINK FOR ATMOSPHERIC CONSTITUENTS 

The Working Group 72 was set up during the 16th General Meeting of SCOR held in 
Halifax* 1982. The terms of reference were: 

To review the present knowledge of processes and measurements related to: 

1. the flux of gases and particles across the air-sea interface 
2. photochemical processes at the a1r-sea interface 
3. microbiological processes at the air-sea interface 

Members of the working group are: R. Duce (USA)* R. Chesselet (France)* M.Q. Andreae* 
P. Liss (UK), A. Tsyban (USSR), and 0. Zafiriou (USA). 

The group had first met in July 1983 at Jouy-en-Josas (France), in conjunction with a 
workshop on "Dynamic Processes i n the Chem 1stry of the Upper Ocean." The worki ng group 
discussed its possible future activities and agreed to organize an International workshop 
on ai r-sea exchange* with the mai n emphasl s on processes 1 nteractl ng w 1th the f 1 ux of 
trace substances through the a1 r-sea interface. There was general consensus that the 
performance of such a workshop would provide a good opportunity to: 

review the present knowledge 1n different fields contributing to a1 r-sea exchange 
present most recent results 
make this information available to the whole scientific community involved in this 
research area 
encourage interdisciplinary d1 scusslons among biologists* chemists* physicists and 
meteorologists 

It was recommended to hold a workshop in Mainz* FRG. 

The group had convened for a second time 1n September 1985 at Bombanne 1n conjunction 
with a workshop on "The role of air^sea exchange in geochemical cycling." The major item 
of discussion was the preparation of the proposed workshop 1n Mainz* FRG. It was agreed 
th at: 

the proposed International workshop would focus on the interaction between the 
biosphere and atmosphere 
particular emphasis should be given to the flux of trace constituents across the air-
sea interface 
the members of WG 72 will act as the programme committee with W. Seiler as the local 
organizer 

A 11st of invited speakers was composed and a preliminary programme of the workshop 
was set up. Furthermore* the working group decided to prepare a document summarizing the 
present knowledge concerning the terms of reference of this working group. The document 
should be presented as a final report to SCOR. 

The proposed international symposium was held in Mainz on 16-21 March 1986* and was 
entitled 'Biosphere-Atmosphere Exchange." Major sessions were: 
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Biosphere and particles. 
Global distribution of biospheric trace constituents. 
Deposition of trace constituents 1n terrestrial ecosystems. 
Production of trace constituents 1n terrestrial ecosystems. 
Oxidation of biogenic trace gases in the atmosphere. 
Flux of trace gases from freshwater ecosystems. 
The ocean as a source of trace substances. 
Global aspects* budgets. 

The meeting was attended by about 150 participants from 25 countries* including 
Brazil, India* People's Republic of China. Because of the financial support by SCOR* 
scientists from several developing countries had been invited to participate. The 
symposium was sponsored by: 

SCOR 
Federal Ministry for Research and Technology (BMFT* Bonn* FRG). 
German Meteorological Society (DMG* Frankfurt* FRG). 
Fraunhofer-Society (FhG* Munich* FRG). 
Max-Planck Society (MPG* Munich* FRG). 

The symposium provided an excellent opportunity for discussions among scientists from 
different disciplines which resulted 1n the planning of several cooperative* international 
projects which may contribute to the IGBP (International Geosphere-Biosphere Programme). 
The chairman* as well as the participants* of the individual sessions emphasized the great 
need for such an interdisciplinary symposium and expressed their hope that future symposia 
on this topic will follow in the near future. 

Following the symposium on fB1osphere-Atmosphere Exchange*11 the Working Group 72 met 
in Mainz on the 22nd of March* 1986. The meeting was attended by the group members: Duce* 
Liss* Andreae* Norkrans and Seiler. In addition* Dr. Roether (FRG), Dr. Buat-Menard 
(France) and Dr. Conrad (FRG) were invited as experts to participate in the meeting and to 
contribute to the proposed summary report on the present knowledge in air-sea exchange. 
The results of discussions are summarized as following: 

1. The working group reviewed the symposium which had brought together scientists from 
different scientific fields. There was general agreement that the symposium was very 
successful and covered many aspects of air^sea exchange and the biospheric role within the 
flux of trace constituents between the ocean and the atmosphere. The symposium benefited 
from the presence of scientists working 1n terrestrial ecosystems, e.g.* on dry 
deposition, presenting new techniques on deposition studies which may be applied after 
some modification for flux measurements of trace constituents between ocean and 
atmosphere. There was consensus that the interaction betwen the participants of the 
symposium was excellent and that their discussions among the scientists will 1 ikely 
1 nltiate future cooperative efforts 1n biosphere-atmosphere exchange with particular 
emphasis on the marine environment. The group recommended the continuation of the present 
series of symposia on biosphere-atmosphere exchange at time intervals of two years. 

2. The chairman informed the group that Drs. Chesselet and Zafiriou had resigned from 
Working Group 72 so that the working group presently consists only of 6 members* i.e. 
Andreae* Liss* Duce* Tsyban, Norkrans and Seller. It was recognized that several areas 
important for the terms of reference of this WG were not covered. The members* therefore* 
recommended nomination of the following experts to become members of WG 72: 

Dr. B. Holllgan (U.K.) - Phytoplankton 
Dr. R. Zika (USA) - Photochemistry 
Dr. P. Buat-Menard (France) - Particle Transfer 
Dr. B. Hicks (USA) - Exchange Mechanisms 
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In addition* W. Roether (FRG)* B. Dahl back (Sweden)* and R. Conrad (FRG) should be invited 
to be corresponding members of WG 72. The members of the working group thanked the 
previous members, Chesselet and Zafiriou* for their Important contributions to the group 
activities. 

3. Contributions by the group members and invited experts to the proposed document on 
the "Present state of knowledge 1n air-sea exchange" were presented and discussed. 
Contributors were asked to modify their contributions according to the recommendations of 
the group and to submit the final version to the chairman. The final report should be 
ready at the end of 1986. 

4. The group members discussed the present knowledge and future needs in air-sea 
exchange. After consideration of papers presented at the symposium on "Biosphere-
Atmosphere Exchange," the discussion focussed on four important areas for future research 
on which this group proposes to concentrate its future efforts. These areas are: 

Improvement and development of techniques for measuring transfer 
velocities at the a1 r-sea interface. 

Studies on the role of atmospheric input of nutrients on the marine 
productivity and ocean fluxes. 

Studies on the role of photochemical processes in the a1 r-sea exchange 
of chemical species. 

Studies on the role of biological activities in the exchange of trace 
constituents, between ocean and atmosphere. 

5. Dr. Roether (University of Heidelberg* FRG) proposed a field study on Atmosphere-Ocean 
Gas Transfer which received attention and in general is supported by WG 72. The group 
agreed that Improved gas exchange measurements are essential for understanding the 
contribution of ocean to global budget of atmospheric trace constituents. A close 
cooperation with the WOCE Working Group on Atmospheric-Ocean Exchange 1s recommended. 

6. The group members recommended the continuation of WG 72 for a second period for: 

Continuing discussions on scientific problems important 1n the field of 
a1r-sea exchange. 

Finalizing planning of collaborative* international experiments 1n air-
sea exchange. 

Coordinating these efforts on an international basis with ongoing or 
planned international efforts* e.g.*,IGPB. 
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ANNEX IX 

WORKING GROUP 76 

ECOLOGY OF THE DEEP-SEA FLOOR 

The first meeting of the WG* in Hamburg 1n June 1985* resulted in a report which was 
disappointing to both the WG members and to the SCOR Executive Committee. The WG felt that 
the main reason for this was the nebulous nature of achievable goals. 

The SCOR Executive Committee acknowledged this problem and felt that the WG should be 
terminated at the General Meeting in 1986 unless the group could formulate a set of terms 
of reference which would identify more specific problems in benthic biology which the WG 
might be able to solve within a reasonable time. 

Accordingly* the group suggests the following new terms of reference under the same 
general title: 

1. To make recommendations on the extent and type of information necessary 
to describe deep-sea benthic and benthopelagic communities to enable 
significant future changes* from whatever cause* to be detectable. 

2. To identify those areas of research 1n which current knowledge or 
technology are not adequate to enable these recommendations to be 
fulfilled. 

3. To Identify those areas of research* relevant to the above* which would 
be best tackled by International collaboration. 

These terms of reference provide a much more focussed set of objectives than did the 
earlier ones. If the continuation of the WG 1s approved* considerable progress in 
answering several basic questions could be made during the coming year without the need 
for a meeting. 

These questions Include the following: 

1. Is the current taxonomic knowledge and expertise 1n the deep sea 
adequate for the aims addressed 1n item 1 of the terms of 
reference? 

There is a fundamental dichotomy of opinion within the WG on this issue which 
reflects a similar dichotomy among deep-sea biologists as a whole. Some members feel that 
"better" taxonomy is urgently needed and should be encouraged since the validity of such 
apparently non-taxonom1c indices as diversity/species richness* demography and the 
recognition of functional groups of organisms is ultimately dependent upon sufficient 
taxonomic knowledge to allow Individual species to be recognised as such (even if they are 
not named). Other members within the group would argue that only the numerically or 
gravimetrically dominant species need to be studied and that a lack of taxonomic knowledge 
of the rarer species is not therefore crucial. Between these two extreme views* other 
members feel that while a complete taxonomic treatment is desirable* this 1s not 
achievable within a reasonable time scale and a compromise must be adopted (see below). 

2. What structural and/or functional features of deep sea communities 
could or should usefully be examined in addition to or Instead of 
the taxonomic description? 

77 



The raw data for diversity/species richness Indices* which are themselves potential 
indicators of stress* would automatically be generated by general taxonomic treatments of . 
communities. Other features of community structure would not result from such a treatment* 
nor do they require a taxonomic treatment as a necessary prerequisite. 

One such feature 1s the particle size distribution biomass spectrum which* according 
to modern ecological theory* provides an alternative "taxonomy" to the traditional one and 
has much more immediate ecological relevance. However* although 1t 1s acknowledged that 
the size-de pen dent structure of benthic communities is better understood than that of 
pelagic communities* there are serious methodological problems requiring solution before 
adequate biomass spectra for deep sea communities can be obtained. By chance* the 
traditionally accepted size distinction between meiofauna and macrofauna (in the range 
250-500+um) seems to correspond to a division between two functional groups and there is 
some evidence for a similar division between the macrofauna and megafauna. Nevertheless* 
there are st1l 1 consl derabl e variations 1 n the mesh sizes used to deal w 1 th samples by 
different groups of workers so that direct comparison of data sets is difficult. However* 
while there 1s clearly a need for agreement on standardization of techniques (e.g.* mesh 
sizes) as noted in last year's report* the group would probably stress the Importance of 
treating the size spectrum as a continuum while acknowledging the practical need to split 
it into sections. 

More difficult problems include the adequate sampling and analysis of the extremes of 
the size range. If the WG 1s to make significant recommendations at the lower end of this 
range* adv ice f rom microti ol ogi sts w 111 be required. At the upper end of the range the 
group probably includes sufficient expertise and experience to make valid recommendations 
without recourse to outside help. 

While extensive biomass spectra for deep-sea communities would provide much more 
Information on the structure of such communities than is usually obtained* they would have 
little value in elucidating how the various compartments interact and how mass or energy 
flow through the systems. For such information it 1s necessary to measure fluxes such as 
ingestion* excretion* production* and respiration. Measurement of these fluxes in the deep 
sea is difficult and the only one so far tackled with any significant success is 
respiration (02 consumption)* for which a number of measurements have been made for the 
total benthic community (microbiota to macrofauna)* and for a few individual megafaunal 
organisms. The WG would attempt to determine whether the other fluxes could be measured 
with the available or newly developed technology and whether such measurements would be 
worthwhil e. 

Other dynamic features of populations/communities* such as the rates of recruitment* 
growth* reproduction* and mortality* could clearly be addressed with existing technology* 
but requl re a sampl ing and analysis commitment which has so far been achieved to some 
extent for only one deep sea locality* the Rockall Trough. The WG would try to determine 
whether such studies 1n other regions are necessary or desirable for the purposes 
identified 1n the terms of reference. 

With its present make-up the WG should be able to make considerable progress in 
answering these questions by drawing on the expertise of other specialists by 
correspondence. However* it is likely that by the next SCOR General Meeting it will be 
necessary to obtain more permanent help from such specialists by changing the membership 
of the group to include at least a mathematical ecologist and a microbiologist. 
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ANNEX X 

WORKING GROUP 77 

LABORATORY TESTS RELATED TO BASIC PHYSICAL MEASUREMENTS AT SEA 

Opening of the Meeting 
The Chairman opened the meeting on 4th November 1986* 9.30am* in the "Klubhaus der 
Warnowwerft*" Warnemunde. All of the members of the group were present. Arrangements had 
been made for a visit to the laboratories of the IfM and for a discussion with instrument 
development engineers. 

1. Priorities of sensors to be investigated 

After some discussion the group established the following list of priorities: 

Group I: Conductivity* temperature and pressure sensors 
Group II: Dissolved oxygen sensors 

The general opinion was that current velocity meter 1 ntèrcom pari sons would be beyond the 
scope of WG 77. Dr. Dauphinee was asked to contact IEEE Oceanic Engineering 
Society/Current Measurement Subcommittee in order to get "state of the art" information. 

The majority of the group rejected the proposal to use the difference between measured 
and calculated sound velocities as a rough check of the C-*T-* and p-sensors. It was 
noted that many side effects, including those caused by mlcrobubbles, made such a check of 
uncertain validity. 

2. Concept for a laboratory intercomparison of basic sensors 
There was general agreement to the concept of carrying out CTD-sensor laboratory 
intercom pari sons. After some amendment of the original proposal* the objectives of such an 
experiment were defined (Appendix 1). 

A lengthy discussion ensued to determine target precisions and accuracies for CTD-
Instrument Intercalibrations (Appendix 2). 

It was quickly realised that for intercom pari son purposes currently available CTD-systems 
could be divided into two types: those which could be separated from their electronics 
and still operate, and those where this was not possible. The "separable" CTD's 
(Guildline* Seabird* DDR OM-75* etc.) would' allow the use of a small tank for 
intercom pari sons* a point of particular importance at high pressures. Dr. Striggow offered 
the facilities of the Institute for Marine Research of the Academy of Sciences of the G DR 
for an intercom pari son of separable CTD systems. 

With regard to the very commonly used CTD-instruments (e.g. Neil Brown)* Dr. Mahrt 
proposed that intercomparisons be carried out at the Institute for Applied Physics of the 
University of Kiel* FRG* where the pressure tank would allow complete insertion of CTD-
Instruments. The group felt that advantage should be taken of this singular facility as 
soon as possible; Dr. Mahrt stated that the second half of 1987 would be a suitable time 
for the experiments. 

In the discussion it was recommended that the following types of instruments* after being 
fully calibrated* should be delivered to Kiel: 
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- NEIL BROWN (WHOI, IOS, UK) 
- GUILDLINE (BIO* and maybe IOS Sidney* B.C.) 
- BA1HYSONDE 2000 (IfM Kiel) 
- SEABIRD 
- OM-75 (sensors only; IfM Warnemunde) 

Group members thought it essential that each CTD should be accompanied to Kiel by a 
tech ni ci an/scienti st trai ned in its use to ensure that i n ter com pari sons were made of 
fully operating* properly calibrated* instruments. Although the group felt that 
laboratory intercalibration of the listed CTD-instrument s would be expensive* they would 
welcome further instrument types. The chairman was asked to invite Soviet institutes to 
participate as well as the Scripps Océanographie Institution. 

Regarding the dissolved oxygen sensor* Dr. Striggow expressed the interest of the IfM 
Warnemunde to carry out an intercomparison* provided that the necessary electric and 
electronic adaption of the Sensor to the IfM measuring system is not too complex However* 
the majority of the group recommended postponement of a decision on this matter. 

3. Tests of sea-going transfer standards for CTD operational checks 
After discussion the group recommended: 

not to consider reversing thermometers as a suitable means of checking 
CTD thermometers* due to their lower inherent accuracy 

not to carry out an i ntercom pari son of bench type sal inometers* due to 
the outstanding capability of the AUTOSAL instrument (cf. ICES/Hydrogr. 
Comm. Report C. M. 1986/C: 31) 

the use of the triple-point of water cells as a temperature standard 
rather than the ice point as the latter has a much lower inherent 
precision in the hands of the average operator. 

4. ±h& -a-£.c.üracy £H-d ^JIÊ-cjLsjLqii slL j&x±s±ijQ.g Sllh. CTD* auJ Jislaieil 
instruments 

The group felt that discussion of this point at the present time would be premature* as it 
coul d only be on the basi s of i nformation given by the manufacturer. It was deci ded to 
postpone this item until the 1aboratory intercomparisons/intercal ibrations have been 
carried out. 

5. Other matters 
The group felt that the title and terms of reference of WG 77 should not be changed; 
regarding its membership* the SCOR Executive Committee is asked to remind the Soviet 
National Committee to nominate an expert. 

The second meeting of WG 77 should be arranged at the Institut fur Angewandte Physik der 
Universität Kiel* Kiel* Federal Republic of Germany* at the end of 1987 or beginning of 
1988* followed by the third meeting about half a year later. None of these meetings should 
be longer than three days. 

The need for two meetings was assessed on the experience of many members that experimental 
programmes inevitably produce a need for further work* to clarify the results then to 
hand. Often such additional work is essential in order to allow proper Interpretation of 
the data. 
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Funding by SCOR (and other sources* if possible) is necessary for the: 

- CTD-sensor laboratory 
intercomparison 
experiment (1987) 

-2nd meeting (end of 
1987 or early 1988) 

-3rd meeting (1988) 

6. Closing M ±hê Meeting 
The Chairman closed the meeting at 3pm on the 6th November 1986. 

Appendix 1. Objectives of CTD-Sensor Laboratory Intercomparison Experiments. 

sensor test conditions errors to be detected 

sensitivity to mechanical forces 0. all sensors vibration and mechanical shock 

errors to be detected 

sensitivity to mechanical forces 

1 . temperature 
sensor 

1 .1 temperature cycling at constant 
pressures 

instability of the thermometer 
calibration curve 

1 . temperature 
sensor 

1 .2 pressure cycling at constant or 
near  adiabatic temperatures 

effect of pressure on the thermometer 

2. pressure 
sensor 

2.1 (nearadiabatic) pressure cycling 
at different starting temperatures 

hysteresis of pressure sensor; shifting 
of zéro point; static effect of tempe
rature on the pressure sensor 

2. pressure 
sensor 

2.2 temperature cycling at 
constant pressures 

effect of temperature on the pressure 
sensor 

3. conductivity 
sensor 

3.1 temperature cycling at constant 
salinities and pressures 

effect of temperature on the con
ductivity sensor 

3. conductivity 
sensor 

3.2 pressure cycling at constant 
salinities and constant or 
nearadiabatic temperatures 

effect of pressure on the conductivity 
sensor 

Estimates are not yet possible* but it is 
anticipated that all the institutes involved 
in supplying CTD equipment will do so without 
any charges for transport of men or materials* 
and application for support in the 
experimental programme will be made by Dr. 
Mahrt to the appropriate authorities 1n F.R.G. 

18 mandays + 6 travel costs 

18 mandays + 6 travel costs 
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Appendix 2. Target Precisions 
Inter cal 1 bra ti on s. 

and Accuracies for CTD Instrument 

Quantity 
(Dimension) 

Range Laboratory 

Precision 

Standards 

Accuracy 

Laboratory 
Field Ins1 

Precision 

Transfer to 
;ruments 

Accuracy 

T (°C) 1 to 30 +.0005 
+0.001 at 0 °C 

+0.0015 at 30 °C + .001 + .002 

P* (M Pa) 060 
* *  

+ .02 % + .05. %** +.02 %** +.05 %** 

C ^ cm 2  6 5  +.0005 + .0015 +.001 +.003 *** 

S () 

eg I 

O
J 

+ 0.0005 l +
 
o
 
o
 
+.0035 

Values given are after correction for atmospheric pressure reading 
*

of reading 
*** 

This figure does not indude proximity effects 
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ANNEX XI 

WORKING GROUP 78 

Determination of Photosynthetlc Pignents In Seawater 

OPENING 
The session was opened by the Chairman» Dr. Fauzl Mantoura» who briefly reviewed the 

aims of the present meeting and informed the Members that the need for such a working 
group had arisen in order to inform the wider community of advances 1n techniques for the 
determination of the photosynthetlc pigments of cholorphylls and carotenolds which 
represent perhaps the most frequently measured biological océanographie parameter. The 
need for transferring this information would perhaps place more emphasis on the 
operational and analytical aspects of pigment methodology rather than the marine 
blogeochemlcal processes. 

AGENDA MQ BACKGROUND ID IS za. 
Dr. Sel 1m Morcos» the representative of UNESCO, informed thq members that the Working 

Group was sponsored both by SCOR and UNESCO and he apologized that the formation of the 
group had taken some time. He recapped the events leading to the present meeting, 
Informing the group that the preliminary proposal prepared by Drs. Dawson and Mantoura had 
been submitted by UNESCO to the SCOR Assembly 1n 1983. This was subsequently reviewed 
widely by the SCOR National Commissions and the IABO and, with Terms of Reference 
suggested by Dr. Mantoura, was adopted by the SOOR General Meeting in 1984. 

Certain criticisms had been raised during the course of the reviews Including the 
connection of these techniques to estimates of biomass and the adaptation of techniques to 
recommend the simplest procedures for widespread adoption. 

During the discussion on how the products of the Working Group will be disseminated, 
various modes of publication and information dissemination were considered. These Included 
UNESCO Monographs in Océanographie Methodology, the UNESCO Technical Papers in Marine 
Science, a dedicated issue of an International science journal with additional exposure 
through a dedicated symposium, or even a critical multi-author review volume on 
methodologies in marine pigment analysis. The advantages and disadvantages of these 
options were discussed and it was concluded that this decision should be deferred until 
the products of the Working Group had been more clearly defined. This was considered to be 
of particular importance since the early recommendations of this group may have 
significant impact on, and be particularly relevant to, major océanographie experiments 
planned for the coming years (e.g., GOFS). It was noted 1n this context that a final 
report to SCOR of the Working Group's progress could be made available through UNESCO 
Technical Series 1n a timely fashion if camera ready materials were provided for review by 
the SCOR Publication Office in which case publication and dissemination could be effected 
within three to six months. 

REVIEW OF TERMS OF REFERENCE 
The Working Group reviewed the Terms of Reference as tabled by the Chairman to SCOR 

and distributed to WG members. 

The first Term of Reference was modified to allow for a critical evaluation of the 
accuracy of the historical data since 1t was pointed out that the Working Group was 
cTrarged with taking a constructive approach for scientists to reassess the accuracy of 
existing data sets 1n the light of intercomparison made by this Working Group and provide 
guiding principles for quality classification of those data. It was pointed out that the 
original SCOR-UNESCO procedure of 1968 was indeed extensively intercal 1 brated in 1978 
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(UNESCO Technical Papers in Marine Science No. 35* 1980). 

It was felt unnecessarily restrictive at this stage to identify an isocratic approach 
as the only chromatographic system available. 

Referring to previous concerns raised in the initial evaluation of the proposals by 
the SCOR Executive Committee* that the Terms of Reference of the Working Group should 
include an extension to relate chlorophyll estimates to various indices of biomass* it was 
concluded that emphasis should be placed on ensuring accurate measurements of 
photosynthetic pigments and breakdown products by the marine community* rather than on the 
problems of biomass conversion for which these data are frequently used. Nevertheless* it 
was felt that progress by this Group could benefit from ancillary back-up with commonly 
adopted techniques for estimation of indices of biomass. 

It was proposed that the absence of a phycobl1iprotein expert be rectified by 
proposing Dr. W. Siegelmann or Dr. Elizabeth Gant to provide critical reviews on 
recommended methodol ogi es. 

The Group felt that it should take into account the relevance of accurately 
determined concentrations in relation to the in situ fluorescence* remote sensing and flow 
cytometric techniques* but need not be concerned with establ ishing f 1 rm relationships 
between these methods. 

PRESENTATION QE MINI-REVIEWS 
The Chairman had previously requested individual members to provide succinct written 

reviews of a number of topics which were presented orally for discussion. A summary of 
principal points made in the oral presentation of reviews is presented below: 

a. A significant amount of unpublished* additional information had been obtained by Dr. 
Jeffrey and other co-workers with a view to further updating the UNESCO 1980 report and 
this could now be conveniently incorporated in the work of this Group. 

b. Add1 tional "new" chl orophy 11 s have been reported 1 n the 1 iterature w hich may affect 
light harvesting properties and which could provide a basis of an update of their 
chemotaxonomlc Importance. 

c. A distinction 1s clearly warranted between artifactual breakdown products (e.g.* 
solvent all omerl sation* filtration-induced chl orophy 11 i de production) and those produced 
by natural catabolic processes. 

d. The utility of traditional and modern forms of TLC separations need to be placed in 
perspective with high performance liquid chromatography and other techniques. 

e. A critical compilation of essential but scattered information on pigment properties 
(spectral* extinction coefficients* solvent systems* etc.) should be compiled as an Annex 
to any monograph prepared by the Worki ng Group. A list of their recommended algal and 
perhaps commercial sources should be included. 

f. Links should be forged with experts in similar efforts being undertaken in the 
freshwater phycology fields* with possible future reciprocal representation on these 
committees. 

g. A clear evolution to aqueous phase compatible systems of reversed phase chromatography 
has evolved over the last few years. This approach has been widely adopted for a variety 
of reasons* mainly because of its ability to separate compounds spanning a wide range of 
polarities and its compatibility with accepted solvent extraction systems. It is* 
therefore* recommended* that this will be the method of choice for routine HPLC analysis 
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of pigments 1n seawater. 

h. Although good separation can be obtained for all known chlorophylls, their breakdown 
products and the principal algal carotenoids, a crucial requirement for accurate 
quantification requires the wide availability of certified pigment standards to the marine 
science community at large. Therefore, the Working Group should consider Its fourth term 
of reference, and means for characterizing and disseminating Information on these 
materials as one of its key goals. 

i. Clear guidance should be provided on the notation and quantification of unidentified 
pigments in natural samples. Only tentatively Identified compounds should be Indicated as 
such by use of terminology such as "chl orophy 11-1 ike," for the sake of clarity in the 
1iterature. 

j. The greatest discrepancy between spectrophotometry and HPLC techniques occurs 1n 
samples containing significant amounts of pigment degradation products. Their 
characterization and quantification in these types of samples should be included 1n the 
intercomparison efforts. 

k. In view of observed inconsistency between the fluorescence methods and other methods 
(including HPLC), 1t 1s felt that a methodological update would be timely and that this 
should Include any updated details of acidification procedures. 

1. It was pointed out that HPLC analysis has been instrumental in a wide range of 
ecological studies, some of these important in concepts of biomass and production 
estimates. These include the determination of C14 Incorporation Into specific pigments 
indicative of taxonomic groups, Indication of grazing selectivity and pressure and 1n 
cluster analysis for finger printing and Identification of water masses, source specific 
markers of terrestrial plant input to estuarlne environments and sedimentary d1 agenesis. 

m. The wide range of time and space scales of pigment Information required by the 
oceanogrpahic community requires that the coordinating groups consider optimally matching 
the precision and accuracy of the techniques to application at hand. For example, 
satellite imagery may require a precision of 100-200% whereas primary production estimates 
require precisions <10% and photophyslologlcal experiments at the cellular level require 
"maximum" accuracy <1%. 

n. Flow cytometry offers the opportunity of discerning cellular levels of pigment 
fluorescence (including the phycobil 1 protein fluorescence); however, a distinct need 
exists for accurate standardization of these techniques with authentic chlorophyll 
particles 1n conjunction with accurate assays. 

o. Future high resolution satellite colour Imagery of the sea surface requires accurate 
sea-truth1ng with accurate chlorophylls and carotenoids. 

p. The Group was reminded of the rigorous chemical criteria for the unambiguous chemical 
structural identifications of carotenoids, normally undertaken by structural organic 
chemists. However, advantages coul d be taken of the body of rel 1 able 1 Iterature on the 
carotenold distribution pattern of defined algal species as a means of obtaining reliable 
and reproducible algal sources of reference pigments. The number of species required to 
cover this range 1s not expected to exceed it. 

q. The provision of authenticated carotenold standards was not deemed practical at this 
time since few are commercially available and their shelf lifetimes are variable. However, 
this was considered to be an Important gap for this Working Group to consider and efforts 
in this regard are stongly encouraged. 
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r. The minimum acceptable Identification criteria for a known pigment 1s co-chromatography 
on at least two separate chromatographic systems* together with matching of absorbance 
spectra* either as discreet samples or by diode array spectroscopy. 

s. A range of additional simple chemical and physical tests* diagnostic of pigment types* 
should also be highlighted. 

t. The absence of spectral data in acetonitrile* a popular eluent in HPLC* was noted. 

u. Analysis of carotenoid breakdown products can yield information on the fate of 
phytogenic organic matter in the sea. Unknown carotenoids and carotenoid breakdown 
products are formed via a wide variety of routes* and yield a large number of products 
whose separation and identification requires refined and specialized techniques (GC-MS-
NMR) not readily available to the marine student. 

v. Resuspended sediment may introduce large quantities of transformed pigments into bottom 
waters of many marine systems and complicate the interpretation of pigment distributions 
in seawater in some localities. 

w. In a discussion of problems of intercal ibration* the need for certified and 
uncompromlsed standards and reference materials was strongly emphasized. 

x. A true 1 ntercal i brati on amongst laboratories was perhaps premature and an 
intercomparison of techniques could only reasonably be carried out at an on-site workshop 
when sampling and storage problems may be overcome. 

y. Basic suites of biomass indices including taxonomy* cell numbers* volumes* and derived 
cell carbon estimates are useful correlative indices for the proposed intercomparative 
pigment workshop. 

INTERSESSIONAL ACTIVITIES MD TASKS 
It was felt hasty and premature to proceed directly to an Intercal ibrati on Workshop 

since considerable amounts of methodological updates* data compilation* and preliminary 
analyses could be done intersesslonally. 

The WG then briefly split into two sub-groups (carotenoids* chloropigments) in order 
to identify intersessional tasks for completion before any Intercalibration Workshop. 

IHE FOLLOWING TASKS AND RESPONSIBILITIES WERE IDENTIFIED 
1. Reference Phytoplankton Cultures - In view of the importance of phytoplankton as 
primary natural source of pigments in the sea* it was felt useful to compile a 1 ist of 
strains which could represent a practical* easy-to-grow* and taxonomically representative 
source of marine pigments. 

2. Natural Pigment Samples - spanning a range of environments* including marine estuarine 
water samples* surflcial sediments* sediment traps* faecal matter* detritus* will be 
provided also by Mantoura/Jeffrey for analyses by WG. 

3. Preliminary Pigment Analyses - The object 1s to conduct an analytical 
intercom par ab il ity exercise involving qualitative and* at best* semiquantitative analyses 
by existing and new methods. HPLC* (NP and RP)* TLC* spectrophotometry* and fluorometry 
will be compared by WG members and volunteers as a preliminary test bed for the 
experimental workshop. 

It is proposed that samples from phytopl ankton cultures and natural enviromments 
(approximately six) will be provided as freeze dried material on GF/F filters* and shipped 
dessicated in dark containers to participating laboratories in January 1987. The results* 
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which should be sent to Fauzi Mantoura, would only be for internal use and serve as a 
guide for Identifying key experiments/analyses needed for the Intercal1brat1on Workshop. 

4. Methodological Updates 
- Invite Dr. W. Sleggelmann (or Dr. E. Gant) to provide critical review on 
phycob 111 protein methodology (Mant&ura). 
- Report updated list of spectrophotometric equations for the determination of chlorophyll 
j, Ji and £ 1n various solvents, together with their accuracy and historical derivations 
(Jeffrey) (see 4a). 
- Recommend protocols for the isolation of pure chlorophyll jî» ii and £ and the preparation 
of their major degradation products (chlorophy 111 des, phaeophytlns, phaeophorbldes, and 
allomers) (Jeffrey). 
- Update the ac1d-fluorometr1c determination of chlorophyll and phaeoplgments (Lorenzen). 
- Recommend calibration procedures for HPLC with fluorescence detection of chlorophylls 
and breakdown products (Mantoura). 
- Specify the extraction and clean-up protocols recommended for the Isolation of principal 
marine carotenoids: fucoxanthin» fucoxanthln esters, peridlnin, lutein, praslnoxanthln 
(Liaaen-Jensen, Répéta). 
- List purity criteria and simple purity checks for marine chlorophyll (Jeffrey) and 
marine carotenoid (Llaaen-Jensen) standards Including E^> Tmax, nmr and ms properties. 
- Update list of commercially available carotenoids documenting reliability, availability 
and diagnostic purity tests (Répéta, LlaaenJensen). 
-Prepare glossary of pigment terminology. Recommend notation and quantitation procedures 
(eg., E1^ values) for unknown pigments (Liaaen-Jensen, Mantoura, Jeffrey). 

PROPOSED TNTERCALIBRATION WORKSHOP 
Following a period of intersesslonal work and a review of the accomplishments at a 

small meeting of the Workshop Group, suggested for March 1987, preparations should be made 
for an Intercal1brat1on workshop after September 1987. 

The objectives of the workshop would be defined 1n greater detail after the review. 
However, the Group considered that a workshop would be necessary to compare HPLC 
techniques with spectrophotometric and fluorometrlc techniques using well characterized 
Individual pigments, reference algal cultures, and assemblage of these together with 
natural algal populations and detrital material. 

This would hopefully lead to a reappraisal of equations currently used for evaluation 
of spectrophotometric data and an estimation of the types of situations where existing 
data may be considered reliable; conversely, the types of si tuatl ons'w here these 
techniques are erroneous. 

Emphasis should be placed on chlorophylls and their principal degradation products 
but techniques for carotenoid Identification, e.g.> on different column phases and by TLC, 
should also be included 1n the practical workshop. 

Additional alms of the Workshop might include the establishment of relative response 
factors for HPLC determinations, examinations of sampling, filtration, length of storage 
and storage conditions, and comparison with In vivo and remote sensing techniques. 

It was concluded that such a workshop would, of necessity, be of a duration of three 
weeks but that not all Investigators would be required to be on site for the various 
aspects of the study. 

Both the Chesapeake Biological Laboratory, University of Maryland, Solomons, 
Maryland, and the CSIRO Laboratory 1n Hobart, Tasmania, indicated their willingness to 
host and provide facil 1t1es for the Workshop; the avail abll ity of the al gal reference 
collection 1n Hobart and the preparative pigment procedures currently undertaken were 

87 



considered advantageous. Costs of transporting equipment and personnel were factors to be 
considered at a future date as well as budgetary implications such that final decision 
regarding these offers has not been reached at the present meeting. 

CLOSURE 
The Chairman thanked Dr. S. Morcos* UNESCO* and all the observers for their 

1 nval uabl e contri bution to WG 78's first meeti ng and 1 ooked forward to th ei r con tin ual 
involvement in future WG activities. 

The meeting was closed at 1230 hrs on 20 March 1986 prior to tours of the facilities 
at I MER and MBA. The Chairman expressed his thanks and satisfaction for what he considered 
a productive and effective start to the tasks of the Working Group. 
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ANNEX XII 

WORKING GROUP 79 

GEOLOGICAL VARIATIONS IN CARBON DIOXIDE AND THE CARBON CYCLE 

The Working Group held its first meeting at Woods Hole on 8 September 1986, during 
the Second International Pal aeoceanography Conference. Five members attended, and one 
additional member was represented by proxy. 

Membership and meetings The following Individuals are currently members of 
WG 79: 

E. Sundqulst, Chairman (USA) 
E. Barron (USA) 
E. Borlsenkov (USSR) 
E. Degens (FRG) 
D. Lai (India) 

J. McKenzie 
H. Oeschger 
N. Shack!eton 
He Qixiang 

(USA) 
(Switzerland) 
(UKi 
(Chi na) 

M. Budyko (USSR), who has not yet responded to an Invitation to join the group, will 
be Informed of all group activities pending his response. In addition, the members present 
at the meeting agreed that the group would benefit from an additional member with 
expertise 1n the geologic record of terrestrial processes. The consensus was that land 
plants and soils cannot be Ignored in our assessment of geologic carbon cycle variations. 
This opinion was reinforced by results presented at the Symposium: foramlnlferal Cd/Ca 
and 13C/12C ratios (presented by E. Boyle and A. Mix, respectively) suggest that Internal 
oceanic "nutrient pump" mechanisms cannot account for the glad al-to-1nterglac1 al 
atmospheric C02 changes inferred from 1ce core measurements. Accordingly, the chairman 
recommends that Professor J. Kutzbach (University of Wisconsin, USA) be Invited to join 
the group. 

The group requests formal SOOR cosponsorshlp of a symposium 1n 1987 on 'The Global 
Carbon Cycle: Palaeocl1mat1c Perspectives." This meeting 1s being organized for the INQUA 
Congress (30 July - 9 August 1987) 1n Ottawa, Canada, by Dr. Sundqulst and Dr. Alan 
Hecht, Director of the US. National Climate Programme Office. Speakers at the symposium 
will Include several members of WG 79, and the papers will be published as a group 1n the 
new AGU journal Palaeocl 1 matologv. The next meeting of WG 79 will be held 1n conjunction 
with this symposium. Both the symposium and the working group meeting will emphasize 
Quaternary time scales (103 - 106 years); 1t 1s expected that the focus of WG 79 will 
shift primarily to longer time scales (10° - 109 years) 1n 1988. 

Discussion M research status and needs 

The members agreed that a bibliography and mailing 11st should be compiled as a means 
of disseminating information on current research on geological variations 1n carbon 
dioxide and the carbon cycle. Dr. Sundqulst distributed a draft bibliography listing 
references selected, mostly according to the following criteria: 

1. Publication was subsequent to AGU Geophysical Monograph 32 (His Carbon Cycle And 
Atmospheric rQos Natural Variations Archean to Present, edited by E. Sundquist and W. 
Broecker). 

2. Subject matter Includes explicit consideration of global carbon cycle and/or C02 

variations. 
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3. Subject matter emphasizes variations that occurred over geologic time scales (10^ years 
or 1 onger). 

The members of WG 79 will update this draft with references through 1986. The 
bibliography will be divided Into four subject areas* and working group members will work 
on updating 1n their areas of expertise* as follows: 

1. Quaternary: Borlsenkov* He* Lai* Oeschger 
2. Tertiary and Mesozoic: Barron* McKenzie, Shack!eton 
3. Palaeozoic and Precambrian: Degens* Sundqulst 
4. Application of geologic knowledge to historical and modern blogeochemlstry: Sundqulst. 

It is hoped that Drs. Borisenkov and He w 111 al so contrl bute references that will 
improve the draft bibliography's incomplete representation of relevant publications by 
Russi an and Chi ne se sdenti st s. Dr. Sundqui st w 111 comp il e a mailing 11 st from various 
sources* and the bibliography will be prepared and mailed by the ILS. Geological Survey in 
early 1987. 

The group expressed a particular interest in two books recently published 1n Russian: 
History of the Atmosphere, by Budyko* Ronov, Yanshin; and Planetary Gas Exchange sif &2 -àû̂  
£fl2* by Byutner. WG 79 recommends that English translations of these books be made 
available through appropriate channels. Dr. Sundquist will follow up on this 
recommendation by contacting the authors. 

Professor Oeschger* although not present at the meeting* provided a written summary 
of his views on current studies of ice cores and carbon Isotopes. Ice core gas 
measurements show a strong correlation between atmospheric C02 and major climatic changes 
over the last 150*000 years. Together with studies of atmospheric and oceanic and ^C* 
these measurements y iel d valuable insights regarding carbon cycle mechanisms and their 
relation to climatic change. Major periods of geologic interest are the Little Ice Age and 
Medieval Optimum* the Climatic Optimum of 6000 - 8000 years BP* the gl ac1 al-1ntergl aci al 
transitions* and rapid northern hemisphere changes during the Wisconsin. Problems of 
dating air in ice might be greatly reduced by accelerator measurements in newly formed 
1ce from large diameter ice cores. In view of the Importance of ice core measurements to 
understanding carbon cycle and C02 variations* WG 79 support efforts by Professor Oeschger 
and others to expand 1ce drilling 1n Greenland and Antarctica. 

Carbon isotope measurements in sediments are also emerging as an important key to 
understanding global cycle variations. However* interpretation of these measurements is 
clouded by limited knowledge of carbon Isotope systematics in modern ocean and lake waters 
and organisms. WG 79 strongly recommends that current and planned océanographie surveys of 
dissolved inorganic carbon be expanded to include collection of samples for isotope 
measurements. This recommendation was also discussed and adopted by WG 81* and should be 
considered a joint action by both working groups. J. Duplessy will convey this 
recommendation to the CCC0* and Dr. Sundquist will communicate it to WG 71 and WG 75. 
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ANNEX XIII 

REPORT OF THE 

SCOR/IOC COMMITTEE ON CLIMATIC CHANGES AND THE OCEAN 

This report summarizes the activities of CCCO in 1986» presents a programme outlook 
for 1987 and beyond, and Identifies a number of new thrusts being considered by CCCO. 
Supplementary Information (publications, for example) 1s contained 1n other documents of 
the General Meeting. The seventh session of CCCO took place at UNESCO Headquarters 1n 
January 1986. The primary task of CCCO-7 was to evaluate the development and 
implementation of the large-scale experiments within the WCRP: the Study of the 
Interannual Variability of the Tropical Ocean and Global Atmosphere (TOGA), and the World 
Ocean Circulation Experiment (WOCE). This session addressed a number of other topics 
Including: palaeoclImatology; training, education and mutual assistance associated with 
the ocean components of the WCRP; the International Geosphere Biosphere Programme (IGBP); 
a host of data questions; and WCRP ocean data management. The last subject was given 
special attention as 1t 1s essential that the large quantities and various types of ocean 
data required by the WCRP be handled efficiently and made readily available to scientists 
and for practical applications. 

Tropical Ocean Global Atmosphere 

The ten year observational period of TOGA began In January 1985 and International 
data centres are beginning to assemble special data sets and produce analyses of 
Indicators of climate variability. While there are many encouraging TOGA actions underway, 
CCCO noted that there are also significant gaps 1n the ocean observational programmes and 
urged both the intergovernmental and scientific communities to Intensify their efforts to 
obtain the data required for TOGA studies. CCCO will undertake, based on two years of 
experience, a major review of TOGA 1n 1987 to determine whether 1t will meet the 
scientific objectives as presently designed and operating . 

The fourth Session of the TOGA Scientific Steering Group (SSG) was held 1n New Delhi, 
February 1986. The purpose of the session was to review progress 1n Implementing TOGA and 
to reassess and prepare a comprehensive statement on the TOGA scientific strategy. The SSG 
decl ded to establ 1 sh prototype modelling centres for each ocean basin on an Informal 
basis. These centres will generate experimental operationally useful products on forcing 
fields, sea level, etc. The USA has already begun experimental runs for the Pacific Ocean. 
A similar modelling effort for the Atlantic 1s being undertaken 1n France. 

The TOGA SSG held Its fifth session September 1986 in Abingdon, UK, at which 1t 
decided to focus the TOGA objectives by defining two main "thrusts," namely: 

(1) Developing an operational capability for dynamical prediction of the coupled 
tropical ocean/global atmosphere system, starting with the current state of the 
system and focussing on prediction of time-averaged anomalies, on monthly-to-
seasonal time scales, up to several months 1n advance. 

( 1 i) Exploring the predictability of longer time-scale variations of the tropical 
ocean/atmosphere system, on time scales of one to several years, and 
understanding the mechanisms and processes underlying this predictability (e.g., 
the series of ENSO cycles). 

For the purposes of 'Thrust 1," considerable knowledge of mechanisms explaining the 
monthly-to-seasonal variability has already been gained. A basic requirement to achieve 
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the goals of "Thrust 1" is the maintenance, upgrading and development of TOGA observing 
and data systems, as described in the TOGA Implementation Plan. On the other hand, "Thrust 
1" is exploratory in nature. Progress will result from diagnostic studies based on a 
variety of available data, and theoretical Investigations based on a hierarchy of coupled 
ocean-atmosphere models. 

The IOC and WMO have established an Intergovernmental TOGA Board to provide a forum 
for international consultations to assure coordination of national resources that may be 
applied to TOGA, to review progress made in the implementation of TOGA, and to take action 
to correct deficiencies. Fourteen countries will be invited to nominate representatives at 
the first meeting of the TOGA Board in mid-1987. The scientific community will be 
represented by the Chairmen of JSC and CCCO. In addition, the chairman of the TOGA 
Scientific Steering Group will attend the sessions of the Board 1n the capacity as the 
main scientific expert or advisor. 

World Ocean Circulation Experiment 

The planning for WOCE passed a milestone with the final izatlon of the scientific plan 
(issued in September 1986). The WOCE Scientific Steering Group is now concentrating on the 
implementation and detailed planning of the experiment which will be focussed on three 
core projects, each discussed at major workshops in 1986. These were 1) Global Description 
(November, Washington), 2) the Southern Ocean (May, Bremerhaven), and 3) Gyre Dynamics 
(September, London). The plan will be completed by mid-1987 and submitted to an 
international conference early in 1988. A seventh session of the Steering Group was 
scheduled to take place 2-5 December 1986. 

A WOCE Workshop on Assimilation of Satellite Wind and Wave Data in Numerical Weather 
and Wave Prediction Models was held in March 1986, at the European Centre for Medium Range 
Weather Forecasting, Reading, U.K. The Workshop identified the steps needed for the 
development and implementation of a comprehensive data assimilation system for the 
effective processing of the wind and wave data which will become available with the next 
generation of océanographie satellites. 

Biogeochemicai Activities 

A new endeavour studied at CCOO-7 was an oceanic C02 Monitoring Research Programme. 
The CCCO C02 research proposal deals with measurements needed to determine and understand 
the changes in oceanic carbon resulting from human activities - principally fossil fuel 
combustion and deforestation. The Committee accepted responsibility for planning studies 
of the changing C02 content of the ocean on climatic time scales and requested its Carbon 
Dioxide Advisory Panel to consider the possibility of obtaining ocean-wide measurements of 
atmospheric and oceanic partial pressure of C02, with the objective of determining 
seasonal and Interannual changes and rates of net flux from the sea to the air and from 
the a1 r to the sea. 

The C02 Panel met in October to consider a programme that would define the 
fundamental control s on the ocean C02 system amd its temporal variability taking into 
account Influences of thermodynamic and chemical processes as well as wind, insolation, 
and productivity. The outlines of a field and laboratory programme were developed taking 
into consideration the measurement opportunities offered by TOGA and WOCE and the 
potential contribution of modelling groups. A specific sampling and analysis strategy was 
developed for Incorporation 1n the WOCE Implementation planning process. 

Several research programmes or study groups such as ICSU/IGBP, GOFS, SCOR WG 71, and 
IOC/GIPME refer to long range transport of various substances and their cycling through 
geo- and biochemical processes and associated "global fluxes." Similarly, the 
océanographie experiments of the WCRP include a major measurement programme of passive and 
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transient tracers» 1n particular WOCE» which addresses the global circulation of the ocean 
and its variability due to natural processes and due to anthropogenic factors like the CO2 
content 1n the atmosphere. The Improved OGCM expected from WOCE will be widely used for 
global fl ux estimates, and tracer measurements are an essentl al component of the WOCE 
observational programme. 

The CCCO officers, therefore, have decided to invite an expert to review the various 
projects of IGBP and other global ocean programmes, to define the potential Interaction 
with CCCO programmes. As the IOC's Committee for GIPME had also decided to undertake a 
similar review, 1t was agreed that a single CCCO/GIPME review would be appropriate. 
Accordingly, GIPME, CCCO, and SCOR representatives were scheduled to meet 1n Washington 
D.C., 14-15 November, to review the International planning and coordination of global 
studies Including IGBP, GOFS, and WOCE. The1 r findings will be presented to the SCOR 
General Meeting. 

Training £Qd Assistance Associated With îhê JütCBE 

At Its seventh session, CCCO made several proposals for training and assistance to 
strengthen the participation of developing countries 1n the field activities of the WCRP 
and enhance their ability to apply forthcoming research results and data products to their 
own region's problems. The secretariat subsequently addressed specific requests to thirty-
two scientists worldwide to determine whether opportunities and resources for training 
exist. The many Initial responses have been encouraging. Major computing/modelling 
facilities have Indicated their willingness to accept students to study new ways to manage 
TOGA and WOCE data, applying the latest technologies 1n computers, communications, and 
distributed systems. Among the other offers were opportunities for shipboard training 
associated with the EPOCS cruises. These responses will form the basis for a major project 
proposal to be submitted to the IOC and UNESCO Division of Marine Sciences for 1987-1989 
support. 

Ocean Observing System Development Programme 

Steady progress 1s evident toward developing the various components of the ocean 
observing system. The TOPEX-POSEIDON satellite programme, critical to the success of the 
WCRP, has passed cruel al budget tests 1n the U.S.A. and France. The eventual operational 
implementation of the key remote sensing systems, then, seems to be well 1n hand. 

With respect to in situ components, notable advances are evident 1n several areas. In 
particular, persistent efforts by a community of users working together have brought the 
acoustic doppler current profiler (ADCP) close to being a fully operational tool capable 
of measuring ocean currents to 500 meters or more from ships underway. Effort 1s currently 
being devoted toward Integrating the ADCP with the SEAS system used with XBPs on ships of 
opportunity (S00) to automatically format and transmit data 1n real time. Although the 
BATHY/TESAC programme has experienced a slight decline 1n the number of reports since the 
peak year of 1983, twelve new S00 Unes Identified as priority XBT tracks 1n the Atlantic, 
Pacific, and Indian Oceans are about to become operational. 

The drifting buoy programme has continued its trend of expansion. The number of 1986 
platform/years based on the ARGOS joint tariff agreement rose to 490, an increase of 20% 
over 1985. The problem of why a large proportion of drifting buoy data does not get 
distributed on the Global Telecommunication System (GTS) or archived at the Marine 
Environmental Data Service (MEDS) 1n Canada was the subject of an investigation undertaken 
by the CCCO Secretariat. A questlonnal re distributed to ARGOS users for the purpose of 
determining what the Impediments were to data sharing was revealing. Simple lack of 
awareness of MEDS was one factor. A second more fundamental problem was the unwillingness 
by some 1 nvestl gators to agree to automatic d1 strl bution by Serv 1 ce ARGOS of thei r raw 
data via GTS (the source of most MEDS data). In thei r view an archive of data of unknown 
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quality was of little value. The subject of quality control needs further study. 

Completion of the global sea level network is not progressing as well due to lack of 
funds. Moreover, many of the high priority stations are in remote areas where problems 
associated with installing and maintaining gauges are unusually difficult even when gauges 
can be made available. At its seventh session, the CCCO endorsed an initiative to 
establish two prototype stations at Hawaii and Bermuda equipped with inverted echo 
sounders (to distinguish steric change from mass changes) and VLBI/GPS (to detect gauge 
movement due to tectonic activity). The U.S.A. 1s proceeding with plans to include these 
two stations 1n Its VLB I/GPS linked network. 

Modelling Activities 

CCCO has reorganized Its modelling activities under two Numerical Experimentation 
Groups, one each for TOGA and WOCE. CCCO's original Modelling Panel was reduced to three 
persons: the chairmen of the TOGA and WOCE Groups and one CCCO member. Their function is 
coordination and stimulatation of needed activities not undertaken by the WOCE and TOGA 
groups. 

WOCE-NEG is continuing its work on the intercomparison of models for the North 
Atl antic (see al so Annex VII, report of WG 68). It i nvol ves four model s: the GFDL model, 
the Hamburg geostrophic model, and two isopycnal models (Miami and Hamburg). The models 
are Integrated for 150 years and use both steady and seasonal cl imatological forcing. A 
number of problems are noted. The GFDL primitive equation model gives slow diffusion 
warming, a non-physical salinity maximum, and a noisy equatorial structura These might be 
improved by changl ng the di ff usi ve and f ri cti onal parameters. The Hamburg geostrophic 
model shows rapid warming and too strong a meridional cell. Using Bunker's 1948-72 
anom al ous w 1 nd and SST ford ng, the model s gave predi cted f 1 uctuati ons that agree 1 n 
magnitude but not in phase with those observed. 

In order to address some of the questions ra1 sed by low resol ution model s, a high 
resolution "Community Model" is being considered. The objectives would include studying 
the role of eddies on circulation dynamics, the vorticity budget, and the heat and salt 
budgets. Questions remain as to the specifications for the model (open boundary 
conditions, topography, mixed layer physics, etc.), and whether to have a portable model 
used for parallel experiments or a model at one location with the output distributed for 
analysis. Interested groups Include GFDL, NCAR, Oxford, and Hamburg/Kiel. 

WOCE-NEG has not thus far considered 1n detail the field of tracer modelling. Input 
would be required from experts in surface forcing. Future meetings organized by the group 
could address this topic and that of inverse modelling. 

The purpose of TOGA-NEG is to provide support and advice to the TOGA Scientific 
Steering Group on numerical modelling and to promote the following activities: 

Development and verification of ocean models suitable for TOGA purposes. 

Development of data assimilation procedures for tropical ocean models. 

Liaison with the JSC Working Group on Numerical Experimentation (WGNE) for 
exchanging Information on modelling techniques and for developing coupled ocean-
atmosphere models. 

Specific questions and activities that might be taken up by TOGA-NEG include: 

(1) Investigation of deterministic predictability of the tropical ocean surface 
circulation starting from a specified initial state and/or known history of 
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atmospheric forcing» 

(11) assessment of relative performance of different types of models of varying 
complexity and sensitivity to such aspects as model resolution, boundary 
conditions, specification of model geometry, mixing parameteriozatlons, 

(i11)organ1zation of experiments to make use of the océanographie data being gathered 
in TOGA for validation and initialisation. 

Informal Planning Meetlng AD ±hê JUlCBE 

The first Informal Planning Meeting on the World Climate Research Programme was held 
1 n Geneva, May 1986. The objective of the meeting, - to assess WCRP requirements, 
commitments and geps - was essentially achieved and the overall feeling of the meeting was 
one of optimism. Sufficient commitments of resources have already been made or are being 
seriously considered by participating nations to allow the planning and Implementation of 
the programme to proceed along the lines described 1n the First Implementation Plan for 
the WCRP with relatively minor adjustments. The Informal Planning Meeting high! Ighted 
activities requiring consideration and active support by WMO Members and IOC Member 
States, including the development of the IOC Global Sea Level Observing System (GLOSS) and 
the IOC/WMO Integrated Global Ocean Services System (IGOSS), especially 1n the Indian 
Ocean region. A second IPM was not recommended for the foreseeable future as other 
coordination mechanisms now exist such as the Intergovernmental TOGA Board. 

Work Programme And Resources 

The planned CCCO Programme of work for 1987 through 1989 will require about $200,000 
annually. This 1s only possible because forty percent of the participants 1n CCCO 
activities provide their own support. Staff support has continued at an acceptable level 
and 1s expected to increase 1n 1987. The Secretariat 1s supported by the USA (2) and 
France (1); the WOCE office by Canada (1), UK (1) and FRG (1 as of January 1987); and the 
TOGA office by the USA (2). It should be noted that an Indian expert was provided to the 
TOGA office for two years. He completed his assignment 1n August. Negotiations are 
presently underway to move the TOGA office to Europe from the USA and to designate a new 
Director. The USA has indicated 1t will continue to provide both staff and financial 
support for the office. 

CCCO Members 

Several changes 1n the membership of CCCO have taken place or will take place in the 
next several months. Due to normal rotation, as many as six new members could be appointed 
between November 1986 and mid-1987. All membership selections are being made 1n 
consultation with the Secretary of IOC and the President of SCOR. 
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ANNEX XIV 

REPORT OF THE UNESCO/SCOR/ICES/IAPSO JOINT EDITORIAL PANEL ON "THE MANUAL ON 
PROCESSING OF OCEANOGRAPHIC STATION DATA" 

After the completion of the mai n tasks ari sing from endorsement of new standards, 
i.e. Practical Salinity Scale, 1978, and International equation of State of Sea Water, 
1980 and subsequent publication of UNESCO Technical Papers in Marine Science, Nos. 36, 39, 
40 and 44, the Joi nt Panel on Océanographie Tables and Standards at its meeting in July 
1983 , came to a decision that an additional important source for the users of PSS-78 and 
EOS-80 1s needed to provide guidance on implementing the new standards into océanographie 
science and that this might take the form of a manual somewhat similar to the manual 
"Processing Océanographie Data" published by Dr. E.C. LaFond 1n 1951, but updated and duly 
reconstituted. 

SCOR at its meeting 1n Paris 1n September 1983, discussed this matter (noting inter 
al 1a that IAPS0 had paased a recommendation to this effect at its General Assembly 1n 
Hamburg) and came to a conclusion that a "JPOTS Editorial Panel" consisting of one member 
representing each of the sponsors of the Panel might be the most efficient means of 
producing such a manual. Since that meeting, through active consultations between UNESCO, 
SOOR, IAPSO and ICES a J POTS Editorial Panel was established and the following members of 
this Panel were nominated: 

Dr. H. Dooley (ICES) Dr. R. Millard, Jr. (SCOR) 
Professor 0. Mamayev (UNESCO) Dr. K. Taira (IAPSO) 

Dr. S. Morcos, UNESCO, has been designated by SCOR to coordinate the work of the 
Editorial Panel and started correspondence on the substance of the work on the Manual 1n 
March 1985. 

Following discussions on the venue of the first meeting of the Panel, the 
Océanographie Committee of the Soviet Union Invited UNESCO to convene it in Moscow, and it 
was hosted by the Geographical Faculty of Moscow State University from 30 June to 4 July 
1986. All the members of the Panel, as well as Dr. Morcos, UNESCO coordinator, were 
present. The Panel elected Professor 0. Mamayev the Chairman of the Editorial Panel and of 
this meeting; Dr. H. Dooley was elected the Rapporteur of the meeting. 

The members of the Panel then extensively discussed the problem of what the Manual 
actually shoul d be and what are the gui del 1 nes (or the terms of reference) of the Panel 
Itself. The general consensus was that the Manual should concentrate on the processing of 
real océanographie data collected 1n the ocean (deep océanographie stations) and should go 
beyond volume 4 of the Tables in the sense that it shall Illustrate the numerical 
processing of data to get basic océanographie quantities in use 1n modern physical 
theories of the stratified ocean, all based on the new standards developed by JP0TS. 

It was also agreed that the Manual should be addressed to the individuals not 
necessarily being highly trained physical oceanographers and those having immediate 
access to computer facilities, but to a much wider audience, including marine biologists, 
fisheries scientists etc., and also students and teachers; 1t was considered "..that such 
a Manual would provide an Invaluable educational tool for the training of future 
generations of oceanographers for whom a fundamental grasp of the basic calculation 
processes was considered essential". 

The Panel, 1n discussing the new approach, reviewed the existing manuals and guides, 
including the Manual by LaFond, Zubov's "Oceanological Tables" and other manuals prepared 
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by data centres, as well as several modern atlas-type publications and data reports (such 
as Fuglisterfs Atlas, GEOSECS Atlases etc). 

Due to the advent of the CTD, there has been "... a fundamental departure from the 
depth parameter used hitherto in most manuals on océanographie data processing"; therefore 
it was decided that the pressure, not the depth,i be regarded as an independent parameter 
and starting point of calculations (together with temperature and conductivity/salinity). 
A provision was left for the data collected by conventional means, i.e., from water-bottle 
casts (wire-out depth information). Thus the starting point of the Manual will be selected 
pressure data (low resolution) derived from two deci bar-spaced CTD casts (high 
re sol ution); "adopting thi s approach woul d provi de an additional benefit to the reader 
with information on the loss of precision as a result of large integration intervals that 
are the norm in 'water-bottle oceanography'". 

Considerable attention of the Panel was focussed on the contents and details of the 
Manual. The proposal was laid by the Chairman that 1t should consist of three parts, 
namely: I) Scientific background; II) Processing procedures (with worked examples), and 
III) Océanographie tables and graphs. 

In discussing the contents of Part I, it was made clear that the Editorial Board 
cannot be the sole author of the Manual, and will, therefore, seek the assistance of 
individual scientists in the preparation of various sections. Several names were suggested 
during the course of the meeting. 

Part II, containing processing procedures, will start with the data of a pai r of 
neighbouring océanographie stations (or two pairs of stations in the Atlantic and the 
Pacific) which will be fully processed onwards. These stations shall be selected from the 
data collected in the deep ocean, made to the bottom and not less than 4000 decibars 
pressure and located in the dynamically active areas so as to exhibit a complex pattern of 
the vertical stratification and significant geostrophic shear. The procedure of smoothing 
and Interpolation of non-standard to standard pressures shall be described, covering the 
smoothing of the CTD data as well as interpolation of water-bottle casts to standard 
pressure levels. All the computations 1n Part II will be done by hand, using a pocket 
calculator, cross-checked by machine computations and illustrated with diagrams, if 
necessary. 

Part III, Tables and Graphs: Its contents were not yet fully agreed in detail. It is 
supposed that 1t might contain several general tables supplementary to those of Vol. 4 of 
"International Océanographie Tables" and graphs on square paper, from which necessary 
functions can be easily read. The contents of Part III will be decided upon after the 
Chairman has drawn together all the material that may be Included in It. 

In discussing the overeall layout of the Manual the Editorial Panel decided that the 
title of the Manual which will fully describe Its objectives and contents will be; "Manual 
sm Processing M Océanographie Station Data11 (later remark of the Chai rman; the word 
"International" might be added). 

In finalizing its first meeting the Editorial Panel noted that some additional 
computional work might be needed, but this will not become clear until after the Chairman 
has proposed the detailed contents of Part III. 

The Panel also noted that the work on the Manual might be completed by the end of 
1988, but it was made clear that this would not be possible without, at least, one further 
meeting. Accordingly, the Panel accepted the invitation by Dr. H. Dooley to hold the next 
meeting at the ICES Headquarters in Copenhagen at the end of June 1987 with an aim to 
review the progress. 
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ANNEX XV 

REPORT ON MARINE POLLUTION 

This report is based on a decision of the SCOR Executive Committee taken at its 27th 
meeting in Seattle, 10-12 September 1985 (SCOR Proceedings, volume 21). To produce the 
report, a small group was established, consisting of Dr. H. Postma (Chairman) Dr. A. 
Mclntyre, Dr. R. Chesselet and Dr. B. Dybern, members. It will be presented to the 18th 
General Meeting of SCOR in Hobart, Australia. The task of the group was defined as 
fol lows 

"A second review of the "health" of the oceans will be carried out in the future by 
GESAMP. For this reason, a review by SCOR of its role in studies of marine pollution would 
be especially timely. The group may also consider the question of SCOR's role as an 
advisory body to IOC and UNESCO in matters related to marine pollution and the activities 
in which the interests of SCOR and SCOPE may overlap." 

SCOR is for three mai n reasons interested i n mari ne pol 1 ution affairs. First, all 
oceanographers are interested in a healthy marine environment. Secondly, many pollution 
projects and international organizations concerned with marine pollution need input of 
oceanographers. Third, pollution studies often contribute to our basic knowledge of the 
oceans. Because of these reasons most, if not all, major océanographie and fisheries 
institutions in the world have departments concerned with pollution studies. 

Without being exhaustive, this report will give a number of examples; however, to 
begin with, the structure of international organizations interested in marine pollution 
will be summarized. 

International organizations concerned with marine pollution 
The leading intergovernmental agency regarding pollution in general in the UN family 

is UNEP (UN Environment Programme), but seven other organizations are active in the field 
including IMO, FAO, UNESCO, WMO, WHO, IAEA and the UN itself. These organizations all have 
their own programmes, but scientific aspects of marine pollution are chiefly discussed in 
the Joint Group of Experts on the Scientific Aspects of Marine Pollution (GESAMP) 
sponsored by the above-mentioned agencies. This group provides scientific advice to the 
agencies and also to the IOC (Intergovernmental Océanographe Commission) of UNESCO. It 
meets approximately once a year and in the course of a decade has published close to 
thirty reports. Whereas the first reports strictly reviewed harmful chemical substances 
and criteria for water quality, later reports kept the pollution of the oceans under 
constant review and aimed at descriptions of concentration distributions, taking into 
account the state of knowledge of oceanic processes. A very good example is the "Reports 
and Studies No. 19" on an "Océanographie Model for the Dispersion of Wastes Disposed in 
the Deep Sea" which gives a list of recommendations which could serve as a guide for 
future fundamental research 1n oceanography. It is now part of GESAMP1 s terms of reference 
to produce regularly updated reviews of the state of the marine environment. 

The IOC is represented in GESAMP, but, as an organization directly serving a large 
number of its own member countries and promoting field measurements, it has its own marine 
pollution programme. This programme is coordinated in GIPME (Global Investigation of 
Pollution in the Marine Environment) which has a number of sub-programmes. These are 
concerned with mass balances and effects of pollutants, methodology, baseline studies and 
the development of a global monitoring system. The GIPME group took the initiative for a 
study on the state of marine pollution (the health of the ocean) by E.D. Goldberg, 
published under the auspices of the IOC in 1976. An interesting result of this study was 
the proposal for an international programme, using mussels as indicators of coastal 
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pollution, called "Mussel Watch" and such programmes have now been conducted at regional 
level s. 

The IOC programme has ties with several regional programmes, among which are those 
of UNEP itself. In addition, the above-mentioned agencies have their own programmes. 
Moreover, ICES (International Council for the Exploration of the Sea), in the North 
Atlantic, has a standing Committee on Marine Environmental Quality and working groups on 
marine chemistry, on marine sediments, and on monitoring, which do work comparable with 
GIPME. There 1s a tendency toward increased cooperation between IOC and ICES. 

A non-governmental commission operating on a global scale 1s SCOPE (Scientific 
Committee on Problems of the Environment). In ICSU (International Council of Scientific 
Unions), this committee has the same status as SCOR. To avold duplication, SCOPE is mainly 
concerned with terrestrial and atmospheric programmes. However, there is some overlap 1n a 
programme called 'Biogeochemlcal Cycles," which is a research programme on global cycles 
of elements, including the processes in rivers and estuaries. This programme is of 
importance for the behaviour of pollutants in the coastal zone and bears a similarity to a 
former SCOR programme of WG 46 called RIOS (River Inputs Into Ocean Systems). Another 
SCOPE programme, still in a preparatory phase, will study changes in deltas and estuaries, 
especially in connection with the rise of sea level. 

It seems pertinent to mention here two other global programmes in which ICSU is 
involved. One 1s the World Climate Research Programme (WCRP) developed together with WMO 
(World Meteorological Organization) and UNESCO. In this programme the so-called 
"greenhouse effect" caused by the increase of carbon dioxide and other trace gases in the 
atmosphere receives much attention. These trace gases can be considered as pollutants 
which are exchanged between the atmosphere and the oceans. Their behaviour 1s for a large 
part regulated by oceanic processes. SCOR is already involved 1n WCRP through the Joint 
SOOR/IOC Committee on Climatic Changes and the Ocean (CCCO). It must also be mentioned 
that quite recently (September 1986) the ICSU General Assembly has adopted a programme 
called "Global Change" which is even more encompassing than WCRP. Again, the project has 
not yet been sharply defined, but its adoption by the assembly implies participation of 
all ICSU members concerned, including SCOR and SCOPE. A number of processes are indicated 
as core projects. 

Integration of marine pollution research In marine science 
The main trend that can be observed is the rapid integration of marine poll ution 

studies within the marine sciences as a whole. This holds for coastal and shelf research 
as wel 1 as for that 1 n the worl d ocean and for al 1 mari ne disci pi ines. The few examples 
mentioned below serve as illustration. 

In marine biology, pollutants have two main effects. Increase of nutrient inputs 
increases the area of eutrophic waters at the expense of oligotrophy waters. Studies of 
the transition areas have led to better insight into marine productivity, including 
fisheries. Input of toxic or foreign substances causing additional stresses on individual 
organisms and marine communities has increased our knowledge of the resilience of these 
organisms and communities. Marine ecology has greatly profitted from such studies. 
Expensive experiments, as for example those 1n "mesocosms," would perhaps never have been 
started, or would have been carried out on a smaller scale, without the pollution 
stimulus. The same holds for aspects of marine microbiology, for example, that under 
anaerobic conditions. 

In marine chemistry, and especially marine geochemistry, subtle changes 1n 
biogeochemlcal cycles, as for example an increased input of metals into the oceans through 
rivers or the atmosphere, added to our knowledge of chemical equilibria, "spedation," and 
transport paths. Regarding the latter, two critical steps have received great attention. 
The first is the retention and recycling of (toxic) elements in estuaries and coastal 
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water; the second i s the transport of el ements from the ocean surface to the deep sea. 
Application of sensitive analytical techniques has been greatly promoted by the study of 
pollutant concentrations. The same holds for the application of some experimental 
techniques, such as sediment traps. 

Since small particles are important carriers of pollutants, studies on sediment 
behaviour and properties have greatly been accelerated. This is also the case with 
sedimentation rates, since profiles of deposits often reveal the history of pollution 
loads in a specific region. 

In physical oceanography, pollutants have been used successfully in following water 
movements and mixing processes. Examples are radioactive elements, especially tritium and 
cesium-137, but also other man made substances. In addition to providing a better insight 
Into transport directions, more information has thus been obtained about rates of water 
renewal 1n the mixed layer and on continental shelves, and on the deep ocean circulation. 

Ihê position üf SCOR 
Several working groups of SCOR have, 1n the course of the years, given advice on 

marine pollution although, with one or two exceptions they were not especially established 
for that purpose. In this manner SCOR has had some 1 nf 1 uence on the di recti on of marine 
pollution research and has certainly contributed to a greater awareness in the 
océanographie community of the close connection between general océanographie and specific 
pol 1 uti on probl em s. 

To remain well informed on the activities of International organizations SCOR has 
sent observers to pollution meetings of GESAMP, GIPME, ICES, and recently, SCOPE. 
Moreover, over several years a special SCOR rapporteur on marine pollution has been 
keeping contact with International activities. 

One may ask whether in the present situation, characterized by a broader view on 
pollution research, only observing and reporting is sufficient. One aspect of this broader 
view is that the danger of unnecessary duplication should certainly be avoided in periods 
when funding is scarce. 

It seems, therefore, that a more active coordination of the work of SCOR and various 
International bodies is needed. To achieve this, the following suggestions may be worth 
whlle: 

1. At present SCOR 1s an advisory body only of UNESCO and IOC. This advisory function 
could be extended to the marine affairs of other agencies mentioned above. 

2. A second possibility 1s that SCOR be represented in GESAMP and GIPME meetings not only 
by an observer, but as a member. 

3. New working groups set up by SCOR and other international bodies should be mutually 
coordinated, for example, by regular contacts between the Chairmen of these bodies. By 
discussing terms of reference and membership, duplications of effort could be traced. 

4. SCOR should establish a panel on marine pollution affairs with the task to keep an 
Inventory of international activities and to ensure participation in these affairs. 

A choice between these and perhaps other suggestions should be made by SCOR in 
dialogue with interested parties. 
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ANNEX XVI 

COMMISSION FOR THE CONSERVATION OF ANTARCTIC MARINE LIVING RESOURCES 
(CCAM.R) 

Cooperation of the Commission for the Conservation of Antarctic Marine Living Resources 
(CCAMLR) with both the Scientific Committee on Antarctic Research (SCAR) and the 
Scientific Committee on Oceanic Research (SCOR) was formally established at the Second 
Meeting of CCAMLR in 1983. It was envisaged that the main cooperation should be through 
the BIOMASS programme, I.e. indirectly with SCOR WG 54 and WG 74. 

In subsequent years, cooperation has devel oped between the three organizations w 1th 
observers being reciprocally represented at meetings. Dr. K. Kerry (Australia) will 
represent CCAMLR at the XVIII General Meeting of SCOR. 

The principle objective of the CCAMLR Convention is the conservation of Antarctic marine 
living resources and to this end all harvesting and associated activities 1n the 
Convention Area should be conducted in accordance with the principles of conservation 
formulated in Article 2 of the Convention. 

The first conservation measures were adopted by CCAMLR at its Third Meeting in 1984 
which imposed mesh-size regulations for trawl fishing and prohibited fishing within twelve 
nautical miles of South Georgia. Since that time, a number of other conservation measures 
have been adopted. A total of seven measures will be in force for the 1987/88 fishing 
season. 

With the introduction of these measures, the stocks of one of the important commercial 
fish, Notothenia rossii, will be protected in all areas where this species has been 
commercially harvested. Another conservation measure, adopted at the last CCAMLR meeting 
in September 1986, permits the Commission, at its next meetlng, to fix 1 Imitations of 
catches around South Georgi-a for the 1987/88 fishing season. A similar procedure will be 
used for future seasons after 1987/88. 

The proper Implementation of the conservation principles depends on the availability of 
reliable assessments of the status of each individual stock and its Interaction with other 
components of the Antarctic ecosystem. This 1s the ultimate goal of the Long-Term 
Programme ££ Work j&f ±hê CCAMLR Scientific Committee» The following specific elements of 
the programme are currently being undertaken. 

The CCAMLR Ecosystem Monitoring Programme is a long-term programme to detect and record 
changes 1n critical components of the Antarctic ecosystem as a basis for the sound 
management of Its marine 1 ivlng resources. The purpose 1s divided into monitoring of 
parameters of selected Indicator species and monitoring of harvested species. 

The programme has been developed over the last two years by a specifically established 
Working Group on Ecosystem Monitoring. Three areas have been Identified for monitoring 
predator-prey Interactions in the Southern Ocean system: Prydz Bay, Antarctic Peninsula, 
and South Georgia. 

In the coming season (1986/87), thirteen CCAMLR members will be Involved 1n work on 
various aspects of the Ecosystem Monitoring Programme as part of existing national 
research activities. Tasks of immediate Importance are to standardize data collection, 
handling, and analysis, so as to facilitate the integration of the results of this work, 
and to examine developments 1n technology for remote-sensing. These tasks will be pursued 
by the Working Group at a meeting in mid-1987. 
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£lah Stock Assessment Surveys are planned by seven countries 1n 1986/87 1n support of 
the CCAMLR management objectives. Joint operations will be conducted 1n the Kerguelen area 
by France and the USSR. In the South Georgia area, three fish stock assessment surveys 
will be conducted: one by Spain, another 1 n a j o1 nt effort by Pol and and the USA, and a 
third by the German Democratlc Republ 1c. In the South Orkney Islands area, the USSR and 
Spa1 n w 111 each conduct a survey. A survey w111 be conducted by Spa1 n 1n both the South 
Shetland Islands area and the South Sandwich Islands area. Austral 1a will survey fish 
stocks 1n the Prydz Bay area. 

The surveys will concentrate on stock distribution and abundance recruitment, and mesh 
selectivity experiments. It 1s expected that the results of this research will 
considerably Improve the CCAMLR data-base for fish stock assessment. 

Reliable assessment of the status of krill stocks 1n various parts of the Southern Ocean 
1s vital for conservation of the marine living resources 1n Antarctica. In 1985, the 
Scientific Committee decl ded to undertake a sped al Theoretical Study to aval uate the 
possibility Sii using .catch unit effort data (CPUE) from ihfi krill fishery is in Index 
of krill abundance. The study Involves the analysis of all aspects of krill fisheries. A 
combined mathematical model will be developed to explore the relationships between various 
measures of CPUE with changes 1n simulated krill abundance. 

Another obj ecti ve of the study will 1nvol ve determination of the extent to w h ich the 
CPUE of Individual vessels and fleets can be used as an Index of krill abundance over 
large-scale areas of the Southern Ocean. This aspect of the study will require data from 
Independent research vessel surveys for comparison with results obtained from the analysis 
of data from the commercial fishery. A special joint CCAMLR/BIOMASS Workshop, under the 
convenorshlp of Dr. I. Everson (UK), has been tentatively planned for 1988 to compare data 
obtained during BIOMASS surveys with that from commercial fishing. The study 1s due to be 
completed before the 1988 meeting of CCAMLR. 

A Scientific Seminar £D Antarctic Ocean Variability ind its influence in Marine Living 
Resources, Particularly Kr111. jointly organized by CCAMLR and the International 
Océanographie Commission (IOC) 1n cooperation with SCAR and SCOR, will be held at UNESCO 
Headquarters in Paris from 2-6 June 1987. The topics which will be discussed at the 
Seminar Include the structure and processes in the Antarctic Ocean circulation system and 
Its variability, and the Influence of Antarctic Ocean variability on primary production, 
Zooplankton, and other organisms. Special attention will be given to the distribution and 
abundance of krill and krill predators 1n relation to océanographie conditions and their 
changes. 

The following CCAMLR meetings are scheduled for 1987: 

2-6 June: CCAMLR/IOC Scientific Seminar on Antarctic Ocean Variability and Its 
Influence on Marine Living Resources, Particularly Krill, UNESCO Headquarters, 
Paris. 

10-16 June: Working Group for the CCAMLR Ecosystem Monitoring Programme, Paris. 

Tentatively scheduled for Hobart, 19-22 October: Ad Hoc Working Group on Fish Stock 
Assessment. 

26 October - 6 November: CCAM.R-VI and SC-CAM.R-VI 
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ANNEX XVII 

REPORT ON THE ACTIVITIES OF THE COMMISSION OF MARINE GEOLOGY (CMG) 

The Commission on Marine Geology has been established by the International Union of 
Geological Sciences to promote marine geosclences. Of particular relevance to SCOR are our 
activities in the field of ocean history. The notable activities and achievements during 
the year are as follows: 

1) Working Group on History of Oceans, Lithosphère Commission, ICSU. 
The interim report, filed at mid-term, has been edited and published as the Geodynamics 
Monograph v.15 by the American Geophysical Union, with the title, Mesozoic and Cenozoic 
Oceans, The work of the WG is being continued under the chairmanship of Professor J. 
Thiede, General Secretary of CMG. 

2) Working Group on Rare Events in Earth History, International Geological Correlation 
Project. 
The WG, under the chai rmanship of K. Hsu, is preparing Its second workshop at Belj 1ng, 
China, in March 1987. Notable progress has been made 1n establishing rare perturbations of 
global carbon cycles as registered by sharp carbon-isotope anomalies in the sedimentary 
record. 

3) International Geosphere and Biosphere Programme on Global Changes (ICSU). 
K. Hsu as chairman of CMG, was appointed a member of the IGBP's ad hoc Working Group 3, on 
Geological Processes: Past and recent (chaired by Dr. Ray Price). The report of the WG 
was presented to the ICSU's General Assembly in September, 1986 at Bern, Switzerland. The 
CMG has been consulted by the IUGS President, concerning the further progress of the IGBP 
Programme. 

4) Workshop on shelf seas and continental margins, to be scheduled as CMG's Fourth 
Workshop of Marine Geosclences, 1s being planned for 1988 or 1989. Professor Thiede has 
been in contact with IOC and DMS of UNESCO. 

5) Global Sedimentation Programme. 
A project to study the history of sedimentation 1n the oceans has been proposed by the 
Society of the Economic Palaeontologists and Mineralogists. K. Hsu, as chairman of CMG, 
has been asked for advice. 

6) Ocean Drilling Programme. 
After a meeting of CMG at Kiel 1n March, 1985, 1t was felt that the development of marine 
geosciences in developing countries is being left farther behind with the continuation of 
the Ocean Drilling programme. The ODP activities were planned and carried out by 
scientists of the member countries of JOIDES, which included then only the USA, France, 
FRG and Japan. The UK has since rejoined JOIDES. The CMG chairman, K. Hsu, and the former 
CMG member, Professor E. Sei bold who is now the President of the European Science 
Foundation, have actively worked toward the establishment of a consortium of 12 smaller or 
economically weaker countries of Europe to join JOIDES; those are Norway, Denmark, 
Sweden, Iceland, Finland, The Nether! ands, Italy, Switzerland, Belgium, Spain, Greece, 
Turkey. The USSR will join JOIDES 1n January, 1987. Scientists of other countries are, 
however, still deprived of the use of this new research instrument, and they are 
practically excluded from working 1n this frontier of marine geosclences. K. Hsu contacted 
the JOIDES Executive Committee and requested help. A very friendly answer came with the 
suggestions: 
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a) CMG national correspondents of non-JOIDES nations may receive JOIDES journals, 
through requests to JOIDES by CMG. 

b) Scientists from coastal nations will be given opportunity to work on D/V JOTOFS 
Resolution» when scientific drilling 1s being carried out 1n or near the coastal 
waters of those nations. As many as 5 Peruvian scientists were Invited to join the 
recent drilling of the Peru Trench. 

7) ECOD Workshop on the Future of Ocean Drilling. 
K. Hsu secured funding from the Swiss National Science Foundation for an EOOD workshop on 
the future of ocean drilling to be held 1n Gwatt, Switzerland, March 1987, to be 
cosponsored by CMG. 

8) Palaeoceanography, journal and conference. 
a) K. Hsu submitted a proposal to the American Geophysical Union 1n 1985 for the 
establishment of a new journal, Pal aeoceanography. The request was approved, and a CMG 
member, Professor J. Kennett, has been nominated and appointed Ch1 ef-Ed1tor. The first 
Issue of the new journal appeared in 1986. 

b) The Second International Conference on Palaeoceanogrphy was held at Woods Hole, Mass., 
September 1987, and was a great success. Three SCOR working groups (79, 81, 82) had their 
first meetings at Woods Hole. 

9) SCOR Activities. 
J. Thiede suggested to the JOA Programme Chairman 5 symposia with emphasis on geological 
oceanography, and his suggestions have been incorporated Into the JOA programme. 

J. Thiede and K. Hsu reactivated the proposal for the establishment of a SCOR WG on 
hydrothermal activities at plate-boundaries and persuaded Professor E. Suess as the 
chairman of the proposed WG. The CMG amendment of the original Canadian proposal has been 
accepted by the SCOR General Assembly. 
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ANNEX XVIII 

ACMKR 
ACR 
ADCP 
AGU 
AOML 
AOSB 
ARGOS 
ASLO 
ATOLL 
BAS 
BATHY 
BIO 
BIOMASS 
CACGP 
CCAMLR 
CCCO 
CLS 
CMG 
CMM 
CNC 
CNES 
COB 
COMAR 
CONA 
CONACyT 
COSPAR 
CPUE 
CSIRO 
CTD 
CUP 
CZCS 
DHI 
DRIBU 
ECMWF 
ECOR 
EEZ 
EKE 
EN SO 
EOF 
EOS-80 
EPOCS 
ERS-1 
ESA 
FACTS 
FAO 
FAS IN EX 
FIBEX 
GARP 
GC 
GEMSI 
GEOSECS 

LIST OF ACRONYMS AND ABBREVIATIONS 

Advisory Committee on Marine Resources Research (FAO) 
Antarctic Climate Research (SCAR) 
Acoustic Doppler Current Profiler 
American Geophysical Union 
Atlantic Océanographie and Meteorological Laboratories (NOAA) 
Arctic Ocean Sciences Board 
Satellite location and data collection system (CNES and NOAA) 
American Society for Limnology and Oceanography 
Analysis of Tropical Oceanic Lower Layer 
British Antarctic Survey 
WMO Code Form for Temperature versus Depth Data 
Bedford Institute of Oceanography (Canada) 
Biological Investigations of Marine Antarctic Systems and Stocks 
Commission for Atmospheric Chemistry and Global Pollution (IAMAP) 
Commission for the Conservation of Antarctic Marine Living Resources 
Joint SCOR/IOC Committee on Climatic Changes and the Ocean 
Collecte Localisation Satellites (Service ARGOS) 
Commission for Marine Geology (IUGS) 
Commission for Marine Meteorology (WMO) 
Canadian National Committee for SCOR 
Centre National d'Etudes Spatiales (France) 
Centre Océanologique de Brest 
Coastal Marine Research (UNESCO) 
Comité Argentino de Oceanografla 
Consejo Nacional de Ciencia y Tecnologia (Mexico) 
Committee on Space Research (ICSU) 
Catch per Unit Effort 
Commonwealth Scientific and Industrial Research Organization (Australia) 
Conductivity/Temperature/Depth 
Cambridge University Press 
Coastal Zone Colour Scanner 
Deutsches Hydrographisches Institut 
WMO Code Form for Drifting Buoy Data 
European Centre for Medium-range Weather Forecasting 
Engineering Committee on Oceanic Resources 
Exclusive Economic Zone 
Eddy Kinetic Energy 
El Nino - Southern Oscillation 
Empirical Orthogonal Function 
International Equation of State of Seawater 1980 
Equatorial Pacific Ocean Climate Studies Programme 
Earth Remote Sensing Satellite (of ESA) 
European Space Agency 
Florida Atlantic Coast Transport Study 
Food and Agricultural Organization 
Frontal Air-Sea Interaction Experiment 
First International BIOMASS Experiment 
Global Atmospheric Research Project 
Gas Chromatography 
Group of Experts on Methods, Standards and Intercalibration 
Geochemical Ocean Sections Study 
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GESAMP Group of Experts on the Scientific Aspects of Marine Pollution 
GFDL Geophysical Fluid Dynamics Laboratory (NOAA) 
GIPME Global Investigation of Pollution in the Marine Environment (IOC) 
GLOSS Global Sea Level Observing System (IGOSS) 
GOFS Global Ocean Flux Study (USA) 
GPS Global Positioning System 
GSP Greenland Sea Project (AOSB) 
GTS Global Telecommunications System 
HPLC High Performance Liquid Chromatography 
IABO International Association for Biological Oceanography 
IAEA International Atomic Energy Agency 
IAMAP International Association for Meteorology and Atmospheric Physics 
IAPSO International Association for the Physical Sciences of the Ocean 
ICES International Council for the Exploration of the Sea 
I CS PRO Inter-Secretariat Committee on Scientific Programmes Relating to 

Oceanography (UN) 
ICSU International Council of Scientific Unions 
ItbE Institute of Electrical and Electronic Engineers 
I/F Iceland/Faroe 
IfM Institut fur Meereskunde (University of Kiel) 
IGBP International Geosphere-Biosphere Programme (ICSU) 
IGOSS Integrated Global Ocean Services System (IOC/WMO) 
IMER Institute for Marine Environmental Research (UK) 
IMS International Marine Science Newsletter (UNESCO) 
INQUA International Union for Quaternary Research 
IOC Intergovernmental Océanographie Commission 
IODE Working Committee on International Océanographie Data Exchange (IOC) 
IOS Institute of Océanographie Sciences (UK or Canada) 
IPM Informal Planning Meeting 
ISOS International Southern Ocean Studies 
IUGG International Union of Geodesy and Geophysics 
IUGS International Union of Geological Sciences 
IUPAC International Union of Pure and Applied Chemistry 
JOA Joint Océanographie Assembly 
JOIDES Joint Océanographie Institutions for Deep Ocean Sampling 
JPOTS Joint Panel on Océanographie Tables and Standards 
JSC Joint Scientific Committee for the WCRP (ICSU/WMO) 
LEPOR Long-term and Expanded Programme of Oceanic Exploration and Research 
MAFF Ministry of Agriculture, Fisheries and Food (UK) 
MAR Mid-Atlantic Ridge 
MEDS Marine Environmental Data Service (Canada) 
MODE Mid-ocean Dynamics Experiment 
MS Mass Spectrophotometry 
NAC North Atlantic Current 
NADW North Atlantic Deep Water 
NASA National Aeronautics and Space Administration (USA) 
NATO North Atlantic Treaty Organization 
NCAR National Centre for Atmospheric Research (USA) 
NMR Nuclear Magnetic Resonance 
NOAA National Océanographie and Atmospheric Administration (of USA) 
NODC National Océanographie Data Centre 
NRC National Research Council 
NSCAT NASA Advanced Scatterometer 
NSF National Science Foundation (USA) 
ODP Ocean Drilling Programme (JOIDES) 
OGCM Ocean General Circulation Model 
ONR Office of Naval Research (USA) 
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OOS DP Ocean Observing System Development Plan 
ORSTOM Office de la Recherche Scientifique et Technique d'Outre Mer (France) 
OSNLR Ocean Science in Relation to Non-living Resources (IOC) 
OWSE-NA Operational WWW System Evaluation for the North Atlantic 
PEGASUS A profiling instrument 
PMEL Pacific Marine Environmental Laboratory (NOAA) 
RAFOS Backwards SOFAR (float) 
RIOS River Inputs to Ocean Systems 
RSMAS Rosenstiel School of Marine and Atmospheric Sciences (Univ. of Miami) 
SCAR Scientific Committee on Antarctic Research (ICSU) 
SCGB Special Committee for the Geosphere-Biosphere Programme (ICSU) 
SCOPE Scientific Committee on Problems of the Environment (ICSU) 
SCOR Scientific Committee on Oceanic Research (ICSU) 
SCUBA Self-contained Underwater Breathing Apparatus 
SEAMAB Sea Atmosphere Optical Monitoring Above the Baltic 
SEASAT Océanographie Satellite (USA) 
S IBEX Second International BIOMASS Experiment 
SOFAR Sound Fixing and Ranging (float) 
SOO Ships of Opportunity 
SPC Scientific Programme Committee (for JOA) 
SSG Scientific Steering Group (for WOCE and/or TOGA) 
SST Sea Surface Temperature 
STACS Subtropical Atlantic Climate Studies 
SYNOP Synoptic Ocean Prediction 
TEMA Training, Education and Mutual Assistance 
TESAC WMO Code Form for Temperature, Salinity and Current Data versus Depth 
TLC Thin Layer Chromatography 
TOGA Interannual Variability of the Tropical Oceans and Global Atmosphere 
TOPEX Ocean Surface Topography Experiment 
UN United Nations 
UNEP United Nations Environment Programme 
UNESCO United Nations Educational, Scientific and Cultural Organization 
URSI Union Radio Scientifique Internationale 
VLBI Very Long Baseline Interfercmetry 
VOS Voluntary Observing Ship 
WAM Wave Modelling Group 
WCP World Climate Programme 
WCRP World Climate Research Programme (WMO/ICSU) 
WDC World Data Centre 
WESTBIN Western Boundary Indices 
WGNE Working Groap on Numerical Experimentation (WMO/JSC) 
WHO World Health Organization 
WHOI Woods Hole Océanographie Institution 
WMO World Meteorological Organization 
WOCE World Ocean Circulation Experiment 
WOCE IPO WOCE International Planning Office 
WOCE-NEG WOCE Numerical Experimentation Group 
WWW World Weather Watch (of WMO) 
XBT Expendable Bathythermograph 
XCTD Expendable CTD 
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