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Preface

The Scientific Committee on Oceanic Research is an
international group, organized by the International Council of
Scientific Unions, and charged with furthering international
scientific activity in all branches of oceanic research.

Since its first meeting in August, 1957, SCOR has been
deeply involved in stimulating, organizing and, during its first
years, coordinating the International Indian Ocean Expedition.
Such cooperative investigations have made apparent the neces-
sity for improved standardization and intercalibration of oceano-
graphic methods. problems which are now being studied by
several SCOR working groups. From its inception SCOR has
been concerned with the most effective organization of inter-
national oceanography, and now serves as scientific adviser on
oceanographic problems to UNESCO and to the Intergovern-
mental Oceanographic Commaission. In attempting to satisfy
the IOC request to prepare a general scientific framework for
comprehensive study of the world ocean SCOR has been engaged
in identifying major scientific problems whose solution would
benefit from international cooperation. Discussions of such
problems were an important feature of the First International
Oceanographic Congress, and will be during the Second Con-
gress; SCOR has been instrumental inthe development of both
Congresses.

Despite the large actual and potential influence of SCOR
in the development of international aspects of oceanography, it
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is apparent that these activities are not well known to the oce-
anographic community. The Executive Committee of ICSU,
recognizing this problem, recommended that SCOR consider
the possibility of publishing a bulletin. The SCOR Executive
Committee accepted this proposal, and decided that the reports
of Executive and General Meetings might serve as the basis
for a publication to be known as '"Proceedings of the Scientific
Committee on Oceanic Research."

In the past, the results of SCOR activities have been pub-
lished in a variety of places. Reports of meetings have been
distributed in mimeographed form to National Committees.
Working groups associated with UNESCO have had their findings
published by UNESCO. Other reports have appeared in special
publications of appropriate laboratories, or have been distri-
buted informally. It is hoped that the new '"Proceedings,' by
centralizing information on SCOR activities, will serve to
strengthen the links between the Committee and the scientists
and organizations it serves.

Warren S. Wooster, Secretary
La Jolla, 1 August 1965
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PROCEEDINGS
of the
SCIENTIFIC COMMITTEE ON OCEANIC RESEARCH

Report of the Executive Committee Meeting

Rome, 10 - 12 June 1965

The meeting of the SCOR Executive Committee was held in the Consiglio
Nazionale delle Ricerche, Rome, 10 - 12 June 1965, with the President,
Captain Luis Capurro in the Chair. On behalf of Professor V. Caglioti,
President of the CNR, Professor G. Aliverti welcomed participants in the
meeting.

A list of those who attended the meeting is given in Annex I. The
agenda is given in Annex II.

1 Organization and Finance

Responsibility for managing SCOR funds has been transferred to the
Secretary, in accordance with a recommendation of the ICSU Executive Com-
mittee. A portion of the funds will remain with ICSU to facilitate payments
in certain currencies. The ICSU Accountant will continue to receive national
contributions. In the future, contracts with UNESCO and other agencies can
be made directly by SCOR. The SCOR Secretarywill present audited accounts
to ICSU each year.

A contribution had recently been received from Portugal, and it is an-
ticipated that a Portuguese member of SCOR will be nominated in the near
future. (Subsequently, Commander Manuel Antunes da Mota was nominated.)

The Executive Secretary of ICSU expressed the wish of ICSU to appoint
a different representative to each SCOR meeting in order to reduce travel
costs of its representatives. The Executive Committee agreed that ICSU could
do this, but preferred to have a scientistnominated by ICSU who could serve
for at least three years.



2. Working Groups

A list of active working groups, with their memberships and terms of
reference is given as Annex III.

In a discussion of general problems relating to working groups it was
decided that the tenure of all such groups would expire at the time of
each General Meeting of SCOR. Upon consideration of the report of each
group adecisionwould then be made about re-establishing the group, changing
its membership, or revising its terms of reference. Where possible, it was
desirable to bring the Chairmen of working groups to the General Meetings.
Reports of working groups would normally be published in the UNESCO series
of technical papers. Dr. Humphrey was asked to prepare a set of general in-
structions to working groups. These instructions, as revised bythe Executive
Committee, are given in Annex IV.

2.1 Activities of existing groups

WG 10 - Oceanic Tables and Standards:

This is a joint panel with
UNESCO, ICES and IAPO. The last meeting was held at Copenhagen,
5 - 6 October 1964, andreportedin UNESCO Technical Papers in Marine
Science, No. 1. : The next meeting will be held on 8 and 11 October in
Rome in connection with the forthcoming ICES meeting.

WG 12 - Abstracts:
o T 7 The last meeting was held at Plymouth, 9 - 11
December 1963, and a preliminary report was issued early in 1964.
Subsequently, work has been carried on by correspondence. A meeting
was planned for March, 1965, but has been postponed tentatively to the
third quarter of 1965. An invitation to hold this meeting in Moscow has
been extended by the Chairman of the Oceanographi¢ Commission of the
USSR Academy of Sciences, Professor Zenkevich. It was felt thanan
appropriate time for this meeting would be between the end of the ICES
meeting (13 October) and the beginning of the Fourth Session of IOC (3

November 1965).

Mr. Holt reportedthat FAO had been doing much of the preliminary
work recommended by the group. In particular, a study had been made
of the practical problems involved in publishing a current contents list
of some 50 '"core' journals. It is proposed that the tables of contents
of these journals, plus titles of papers presented at significant national
and international symposia, be published periodically by FAO and/or
UNESCO. There remain some details to be worked out, and the pro-
posal should be carefully considered by the working group. A list of the
journals is given in Annex V.



An opinion was expressed that the working group had devoted too
much of its energies to consideration of the very complex problems of
documentaion, and that it should proceed expeditiously with certain
relatively simple but important matters such as the current contents
list. It was recommended that a member of the Executive Committee
attend the next meeting of the group.

WG 13 - Zooplankton Sampling Methods:

This is a joint group with
UNESCO and ICES, eachorganization furnishing a third of the expenses.
Several working parties for different size classes of zooplankton have
been established and are working through correspondence; no meeting
has yet been held.

Dr. Fraser, Chairman of the group, presented a report which had
been prepared for WG 16 (see Annex VI). It was noted that Soviet sci-
entists had not yet been nominated for several of the working parties;
Professor Kort indicated that these nominations would be forwarded
promptly. Mention was also made of the establishment by the Marine
Section of IBP of a working group on methods, consisting of Cassie (New
Zealand), Olaniyan (Nigeria) and Davies (South Africa). Participation
of Dr. Davies, SCOR representative on SCIBP, should ensure close co-
ordination between SCOR and SCIBP activities in this field.

It was felt that solution of problems being considered by WG 13
would require several years at least.

WG 14 - General Scientific Framework

The draft GSF has been widely
distributed in several languages by the IOC Secretariat, which has also
collected comments of interested individuals and organizations. The
group metwith a representative of ACMRR in Moscow 10 -12 May 1965;
a brief report of this meeting is attached (Annex VII).

Authors of proposed new sections will be recruited by Drs. Revelle,
Deacon, Kort and Cushing, as appropriate. It was agreed that SCOR
should provide financial support for such assistance as Dr. Revelle
would need for his editorial work. When the new version is completed
it is hoped that interested members of IOC will undertake translation
into French, Russian and Spanish, and that UNESCO will arrange for
publication.

WG 15 - Photosynthetic Radiant Energy:

This is a joint group with
UNESCO and IAPO. The lastmeetingwas held at Moscow, 5- 9 October
1964, and reported in UNESCO Technical Papers in Marine Science,
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No. 2 (copyreceived by Secretary on 10 March 1965). The next meeting
is proposed for August, 1966, in connection with the Eleventh Pacific
Science Congress in Tokyo. At this meeting it will be possible toreport
on work accomplished in accordance with earlier recommendations and
to consider plans for future field trials. It was suggested that the August
meeting should precede the Pacific Science Congress and that the possi-
bility of meeting in Nagoya rather than Tokyo should be explored.

WG 16 - General Problems of Intercalibration and Standardization

- The
first meeting of this group took place in Rome on 9 - 11 June 1965;
during the morning of 11 June the group met jointly with the Executive

Committee. A preliminary report is attached (Annex VIII).

In a discussion of this report it was noted that where standard
methods could not readily be adopted by all scientists, certain methods
might be established to which the results of other methods could be re-
ferred. It was also suggested that the '"Provisional Guide for Exchange
of Oceanographic Data'" provided a useful list of measurements for
which standardization or intercalibration might be necessary. It was
considered important that members of WG 16 receive copies of all
reports on oceanographic methods prepared by other SCOR working
groups or their members, or emanating from national committees or
other appropriate sources.

Professor Kort urged the establishment of a working group on
routine methods for chemical analysis; Professor Carritt preferred
to await compilation of detailed information being requested from
National Committees on chemical methods now being used or developed
before such a group is established.

It was agreed that members of WG 16 could serve as an editorial
board for the UNESCO publications on oceanographic methodology.

WG 17 - Determination of Photosynthetic Pigments:

This is a joint group
with UNESCO, The last meeting was held at Paris, 4 - 6 June 1964; the
report was issued by SCOR in November, 1964. It is planned that this
report, plus several background and technical reports, will be issued
as No. 2 of the UNESCO Monographs on Methodology. Professor Krey,
Chairman of the WG, recommended continuation of the group, which
must review experience with the proposed standard method for chloro-
phyll "a", consider methods for other pigments, sampling and storage
problems, etc. A meeting may be desirable in 1966. It was recom-
mended that Professor Banse be asked to represent this working group
on WG 18. '
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WG 8 - Biological Data

This isa joint group with ACMRR. To date the
work of this group has been carried out by correspondence; a meeting
is proposed for September / October in Paris. A report on the WG
activities (UNESCO document AVS /9 /7B of 25 February 1965) was
submitted to the ACMRR meeting in March, 1965. It appears that main
emphasis will be given to the establishment of an inventory of sources
of biological data rather than to a world storehouse. Mr. F. Williams
has been designated the ACMRR member of the group.

2.2 Proposed New Groups

WG 19 - Micropaleontology of Bottom Sediments:

At the Hamburg meeting
it was decided to take steps to establish this WG. In February Professor
Kort furnished proposed terms of reference and a working program to-
gether witha list of possible members. This informationwas forwarded
to SCOR National Committees on 23 February with a request for pro-
posals and recommendations for membership. Numerousresponses to
this request were received indicating strong interest amongst micro-
paleontologists.

It was decided to establish a small working group whose principal
task would be to prepare a symposium on marine micropaleontology.
In addition, the group should consider the various comments that had
been submitted and should recommend further action in this field.
Members of the working group were proposed as follows:

Seibold, Chairman (FRG); Zhuse (USSR), Riedel (USA),
Kanaya (Japan), Funnell (UK), Deflandre (France).

WG 20 - Radiocarbon Estimation of Primary Production:

. In a letter of 5
January Professor Steemann Nielsen reported his view that standardi-
zationwas badly needed inthe field of marine production measurements,
and suggested the establishment by SCOR, UNESCO and ICES of an
appropriate working group. After consideration of this proposal WG 16
suggested that a working group be established, that their consideration
be restricted to the radiocarbon method, that their single term of
reference be:

"' to make a critical review of methods now being used
and to recommend a single referee procedure, "

and that they be asked to supply a preliminary report within six months.
It was also recommended that one member of the group be a radio-
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chemist not involved in measurements of primary production.

It was decided that such a group should be established jointly with
ICES and UNESCO, with the following proposed memership:

Steemann Nielsen (Denmark), Sorokin (USSR),
Broecker (USA), Strickland (USA), Ichimura
(Japan), Menzel (USA), Jitts (Australia).

It was hoped that ICES, at its forthcoming meeting in October, and
UNESCO would look favorably on the establishment and membership of
this group and would agree to joint financing of its activities.

Proposed WG on Air-Sea Interaction:

At the Hamburg meeting it was
suggested that the existing IAPO - IJAMAP joint committee on air - sea
interaction might be somewhat enlarged and sponsored by SCOR and
UNESCO. Thus, it was hoped that funds could be found to permit the
Committee to meet. Mr. Charnock was asked to study the situation
and advise SCOR on the most appropriate action.

Subsequently, the IUGG Committee on Atmospheric Sciences agreed
to seek funds for a meeting of the Joint Committee. The WMO Com-
mission for Maritime Meteorology has established a Working Group on
Ocean - Atmosphere Interaction with terms of reference rather similar
to those of the JAPO-IAMAP Joint Committee. Mr. McCleod, Chairman
of the Commission for Maritime Meteorology, reported that the WMO
Commission on Aerology also had a working group dealing with the
scientific aspects of the air-ocean interface.

It was generally agreed that there were already too many working
groups dealing with this problem, that membership andterms of reference
of these groups appeared to overlap, and that SCOR's efforts might best
be directed towards simplificationof the organizational structure. Itwas
felt thatrepresentatives of the interested groups should meet in the near
future to resolve the organizational problems. The Secretary was in-
structed to communicate with WMO, UNESCO, IUGG, IAPO, IAMAP
and other interested parties, and to attempt to have such a meeting
convened, preferably by WMO.

Proposed WG on Organization of International Oceanography:

During the
past five years there has been a continuing debate about the effectiveness
of the organizational structure of international oceanography. Some say
that there are too many international organizations in this field, and
that coordinationand funding of their activities is increasingly difficult.
Others consider the presentstructure withinthe United Nations system
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as satisfactory for the time being, but stress the eventual necessity for
creating a separate agencywhose principal concernis with oceanographic
and marine fishery problems. In its role as adviser to both UNESCO
and IOC, SCOR clearly has a responsibility to keep such organizational
problems under continuing review. The Executive Committee recog-
nized this responsibility, but considered that the problem should be dis-
cussed informally over a period of time before any formal action is taken.

3. ‘Second International Oceanographic Congress

In accordance with decisions of SCOR and IOC, a Program Committee
has beenorganized for the Congress. This Committee metin Moscow, 13-15
May 1965; a further meetingis plannedianNovember. Dr. Stewartrepresented
SCOR at this meeting, and SCOR alsopaid travel expenses for Dr. Revelle who
represented IAPO. A report of the meeting is attached (Annex IX).

A list of lecturers to be invited to deliver morning lectures was also
reported. Some concernwas expressedover the geographical and disciplinary
distribution of the proposed lecturers, some of whom were considered inap-
propriate for the assigned topics. The Secretary was instructed to bring the
views of the Executive to the attention of the Program Committee.

Dr. Fedorov reported that UNESCO had set aside $18, 000 to cover travel
of invited lecturers and young scientists. However, it appeared that all of this
would be required for the lecturers. Funds held by the American Association
for the Advancement of Science for the Congress amount to about $20,000.
The Executive Secretary of AAAS has indicated that upon receipt of an appro-
priate request from SCOR, this balance could be transferred to the SCOR
account. It was decided that these funds could best be used to bring young
scientists to the Congress, and that the amount should be divided more or less
equally between the conveners of symposia who could then use them to pay the
expenses of selected young scientists asked to present papers at the symposia.
It was hoped that the Arrangements Committee would select symposium topics
and conveners at an early date so that the scientists selected would have ade-
quate time to prepare the papers.

4. International Biological Program

SCOR was represented at the February SCIBP meetings by Dr. David
Davies (South Africa) who also participated in a meeting of the Productivity
Marine Sectional Committee. The question of SCOR membership was finally
resolved, the report of the meeting stating, 'It was agreed that the repre-
sentatives of SCAR and SCOR should be included as members of SCIBP, but
that the costs for their attendance at SCIBP meetings would not be borne by
SCIBP. The draft constitution of SCIBP was modified accordingly."

The PM Sectional Committee recognized the important work of SCOR in
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the field of oceanographic methodology, but felt that a more vigorous approach
was required. Possibly an international center for the development and inter-
comparison of methods could be established. A working group on methods
was established, with Davies as a member. This group would work closely
with appropriate SCOR Working Groups. SCOR was asked to evaluate its
efforts in the field with a view to improving and accelerating the work.

During the discussion of this matter Dr. Davies and Mr. Baker (SCIBP)
were present. As noted above (under WG 13), collaboration between SCOR
and SCIBP in the field of methodology appears to be well established. The
proposed international center was discussed by WG 16 which felt that the
difficulties of staffing such a center made such action undesirable at the
present time. Dr. Davieswas asked todrafta statement to SCIBP indicating
the areas in which cooperation between the two Committees appeared most
appropriate. This could thenbe disseminated in International Marine Science.

5 Relations with ACMRR

SCOR was represented by Dr. Tham Ah Kow at the ACMRR meeting in
March. The representative of ACMRR, Dr. Cushing, attended discussions
on the General Scientific Framework and the Second International Oceano-
graphic Congress in Moscow. A new section of the GSF on fishery oceano-
graphy is to be prepared by Drs. Cushing, Chapman and Mitra.

FAO is taking action to developa world meeting on marine pollution and
its effects on fisheries resources. It wasagreed that this subject was of great
interest to SCOR, but that no action was appropriate until more information
was available.

6  Relations with UNESCO/IOC

6.1 Indian Ocean Biological Center

It was noted that the role of SCOR is to advise UNESCO,
operation of the Center being a responsibility of UNESCO and the
Indian Government. The Executive Committee approved the terms of
reference of the IOBC Consultative Committee adopted at the Inter-
national Indian Ocean Expedition Coordination Meeting (Paris, 7 - 9
June 1965), and recommended that the Chairman of this Committee
serve for two years; its members should normally serve for three
years, but not more than sixyears. It was alsorecommended that Pro-
fessor J. Krey be appointed as the sixth member of the Committee.

International Indian Ocean Expedition

At the IIOE Coordination Meeting referred to above, it was
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considered that the SCOR disciplinary experts provided an extremely
valuable service, and that the importance of such work will further
increase, despite the termination of IIOE field operations at the end
of 1965. It was recommended that these scientists formulate sugges-
tions for action by 10C, UNESCO, SCOR, WMO and other interested
international organizations, to ensure that the best use is made of data
obtained through the cooperative efforts of countries which participated
in the IIOE. The SCOR experts were also asked to serve as members
of an editorial board for the IIOE Collected Reprints being published by
UNESCO.

A proposal had been made that SCOR participate in the publi-
cation of IIOE data reports in order to obviate certain technical diffi-
culties if UNESCO alone were to be the publisher. However, it was
decided that the World Data Centers for Oceanography would be more
appropriate co-publishers.

6.3 UNESCO Monographs on Oceanographic Methodology

Publication of the first of this series, a new edition of Strick-
land and Parsons' manual of chemical oceanographic methods, has been
delayed due to some misunderstandings between UNESCO and the Queen's
Printer in Ottawa. A second volume will be devoted to various reports
resulting from activities of WG 17 on determination of photosynthetic
pigments. A suggestion was made that the work of WG 10 would lead to
the production of new oceanographic tables, and that a volume could
usefully be devoted to such tables plus a comprehensive text on the re-
search leading to these new tables.

6.4 Other Matters

The ICITA Atlas Committee has recommended the plotting of
ICITA station curves by computer at NODC. UNESCO is prepared to
pay for this work, and has suggested that SCOR serve as the contracting
agency. The ICSU Treasurer has approved such a contract, and the
Secretary was instructed to take the necessary action to complete
arrangements with UNESCO and NODC. ‘

The 10C Secretariat and UNESC O Office of Oceanography
submitted a statement of other matters which SCOR might consider
(ANNEX X). The problem of financial statements for SCOR / UNESCO
contracts can be solved administratively. Some recommendations con-
cerning the UNESCO program in oceanography are contained elsewhere
in this report.

With regard to the question of the most effective ways for
UNESCO to contribute to the development of oceanography in Latin
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America and Africa, it was recognized that this is closely related to
the IOC consideration of the development of national programs. Al-
though no specific advice could be given to UNESCO on this complex
problem, the Executive Committee agreed to keep the matter under
review. The responsibility of SCOR to consider from a non-govern-
mental point of view the ways whereby oceanographic programs can be
developed was accepted.

In a discussion of the proposed international underwater scien-
tific laboratory, it was concluded that SCOR action would be premature
at the present time.

Other questions in Annex X are treated elsewhere in this
report

Other Business

7.1 Pacific Science Congress

Mr. Tyler, Chairman of WG 15, reported the planof this group
to meet in Japan prior to the Congress, and indicated that it was too
early to schedule any intercalibration tests, as had at one time been
proposed. Professor Suguwara reported on arrangements and program
for the Congress, to be held in Tokyo from 22 August to 10 September
1966.

7.2 SCOR Bulletin

Ina letter of 13 April, Professor Blaskovic, Secretary-General
of ICSU, transmitted the suggestion of the ICSU Executive Committee
that SCOR should consider publicizing its activities by printing bulletins
similar to those of SCAR and COSPAR. There was general agreement
that such a publication would serve to keep members, national com-
mittees, ICSU and other interested parties better informed on SCOR
activities. It was decided that the six-monthly reports of the SCOR
Executive and General Meetings could be somewhat expanded and pub-
lished as " Proceedings of the Scientific Committee on Oceanic Re-
search.'" The Secretary was instructed to prepare the first number,
based on the report of the present meeting.

7.3 International Association of Biological Oceanography

Atits Fifteenth General Assembly in Prague (18 - 22 July 1964),
IUBS approved the establishment of a Section of Biological Oceanography.
The Executive Committee agreed to invite Professor Steemann Nielsen
to serve as the first President and to organize the Section. He has in-
vited Dr. Currie toactas Secretary and Dr. Parin, IUBS representative
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on SCOR, to serve as one of the members of the Executive Committee.
The first General Assembly is planned during the Second International
Oceanographic Congress.

7.4 Upper Mantle Project

Sir Edward Bullard, SCOR representative on the Upper Mantle
Committee, has submitted a report on this project, which is given in
ANNEX XI.

7.5 Next Meeting

The Fourth Session of IOC is scheduled for 3 - 12 November
1965 in Paris. On 2 November the IOC Working Group on Variability
inthe Oceanwillmeet. It was decided tohold the next Executive meeting
on 28 - 30 October, with further ad hoc discussions during the session
as required. The Secretary was instructed to investigate the possibili-
ties of holding the meeting in Marseilles or Monaco.

The Eighth Meeting of SCOR is scheduled to be held in Italy
just before the Second International Oceanographic Congress (now
scheduled for Aprilor June, 1966). When the Congress dates have been
established, negotiations with appropriate Italian authorities should
proceed.

-11.
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ANNEX I

SCOR EXECUTIVE COMMITTEE MEETING
Rome, 10 - 12 June 1965

LIST OF PARTICIPANTS *

Present

Captain Luis R. A. Capurro, President

Dr. George F. Humphrey, Retiring President
Professor Vladimir G. Kort, Vice President
Professor Trygve Braarud, Vice President
Professor Warren S. Wooster, Secretary

In Attendance

. L. Fisher, IIOE
. N. Fedorov, UNESCO/IOC
P. von Herzen, UNESCO/IOC
' J. Holt, FAO
Jackson, FAO
T. McLeod, WMO
K. Pannikar, I0C
. Ruivo, FAO/ACMRR
Sugawara, IOC
Szymborski, SCOR
Terada, FAO-
. Uda, IIOE/CSK

CROREZAD AP R

*Working Group 16 met concurrently with the Executive Committee,
and some of the following members participated in discussions of
Working Group activities:

D. E. Carritt (Chairman of WG 16)
D. H. Davies "

J. H. Fraser (Chairman of WG 13)
J. Joseph .

J. Krey (Chairman of WG 17)

J. E. Nafe

J. P. Riley

J. E. Tyler (Chairman of WG 15)
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ANNEX II

SCOR EXECUTIVE MEETING

10 - 12 June 1965 Rome, Italy

AGENDA

Organization and Finance

Working Groups
Activities of Existing Groups

Proposed New Groups
Second International Oceanographic Congress
International Biological Program
Relations with ACMRR

Relations with UNESCO/IOC

6.1 Indian Ocean Biological Center
International Indian Ocean Expedition

6.3 UNESCO Monograph Series

6.4 Other Matters

Other Business

Pacific Science Congress
7.2 SCOR Bulletin
7.3 IABO

Next Meeting
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ANNEX III

SCOR WORKING GROUP NO. 10

on

OCEANOGRAPHIC TABLES AND STANDARDS
Jointly Sponsored by ICES - SCOR - IAPO - UNESCO

Terms of reference

To review present knowledge of the equations of state of
seawater, in particular of the properties of chlorinity, salinity, density, con-
ductivity and refraction index, and the relationships among these properties,
(2) to consider whether re-definition of any of these properties is necessary,
and (3) to advise on such further ‘investigations as may be required.

Chairman

Professor Dr.

G. Dietrich

Institut fir Meereskunde
Universitat Kiel
Hohenbergstrasse 2
Kiel, West Germany

List of Members

Dr. Dayton E. Carritt
Department of Geology and
~ Geophysics
Massachusetts Institute of
Technology
Cambridge 39, Massachusetts

Dr. Roland A. Cox

National Institute of Oceanography
Wormley, Godalming' ’
Surrey, England

Dr. Nicholas P. Fofonoff

Woods Hole Oceanographic
Institution

Woods Hole, Massachusetts

Dr.

Mr. Frede Hermann

Danmarks Fiskeri- og
Havundersdgelser

Charlottenlund Slot

Charlottenlund,

Denmark

Dr. Yasuo Miyake

Meteorological Research Institution
Mabushi, Suginami-Ku

Tokyo, Japan ’

Dr. Odd H. Saelen
Geofysisk Instituut
Universitetet i Bergen
Bergen, Norway

G. N. Ivanov-Frantzkevich

Institute of Oceanology
USSR Academy of Sciences
1, Sadovaya, Ljublino
Moscow J-387, USSR
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SCOR WORKING GROUP NO. 12

on

ABSTRACTS AND BIBLIOGRAPHIES

Terms of Reference

To state (1) the present position regarding marine

abstracts and bibliographies,

(2) what improvements marine scientists

would like, and (3) how these improvements can be brought into practice.

Chairman:

Dr. Saul B. Saila

Aquatic Sciences Information Retrieval Center
University of Rhode Island
Kingston, Rhode Island 02881

list of Members:

Dr. G. L. Kesteven
C.S.1I.R.O.

Box 21, Cronulla
Sydney, New South Wales
Australia

Dr. F. Model ,
Deutsches Hydrographisches
Institut
Bernhard-Nocht-Strasse 78
Hamburg 4, Germany

Dr. K. H. Meyer-Uhlenried
EURATOM, Centre Commun
" de Recherche

Casella Postale No. '1

Ispra (Varese), Italy

Dr. L. Scattergood

U. S. Fish and Wildlife Service

Bureau of Commercial ‘
Fisheries

Washington, D. C. 20025
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SCOR WORKING GROUP NO, 13

on
STANDARDIZATION OF ZOOPLANKTON METHODS
A Joint Sub-Committee of ICES, SCOR and UNESCO

Terms of Reference

To set up small working parties from experts in their
particular fields of work, who will examine and consider the methods used at
sea and in the laboratory in sampling zooplankton of various categories, and
make recommendations concerning the methods they consider the most satis-
factory for general adoption. Where they consider present methods inadequate
new methods should be recommended, based ifnecessary onnew hydrodynamic
or other research. Where it is possible to do so the working parties should
compile a series of intercalibration factors between the methods most fre—
quently in current use, and should consider the inclusion of factors for past
methods especially where much data have been published.

Chairman: Dr. James H. Fraser
Marine Laboratory
P. O. Box 101
Victoria Road, Torry
Aberdeen, Scotland

List of Members:

Working Party I (Microzooplankton)

Convener Mr. Ronald I. Currie
National Institute of Oceanography
Wormley, Godalming
Surrey, England

Professor Dr. J. Krey Dr. Vagn Kr. Hansen
Institute fiir Meereskunde Danmarks Fiskeri- og
Universitat Kiel ' ~ Havundersdgelser
Hohenbergstrasse 2 Charlottenlund Slot

Kiel, West Germany Charlottenlund, Denmark
Dr. Karl Banse ‘ Dr. I. A. McLaren
Department of Oceanography Marine Sciences Centre
University of Washington McGill University

Seattle, Washington 98105 Montreal, Quebec, Canada
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Convener Dr. Allan W. H. Bé
Lamont Geological Observatory
Columbia University
Palisades, New York

Dr. H. Aurich Professor B. G. Bogorov
Biologische Anstalt Helgoland Institute of Oceanology
Wattenmeerstation List auf Sylt 1, Sadovaya, Ljublino

West Germany Moscow J-387, USSR

Dr. A. Bourdillon Dr. A. H. B. de Decker
Marine Station of Endoume Div}sion of Sea Fisheries
(Bouches du Rhoene) Beach Road, Sea Point
Marseille VII, France Cape Town, South Africa

Dr. Norberto Della Croce Dr. B. Kimor Komarovsky
Instituto di Zoologia Universita Sea Fisheries Research Station
Via Balbi 5 4 Habankim Street, P. O. Box 691
Genova, Italy Haifa, Israel

Working Party III (Larger Zooplankton)

Convener: Mr. David J. Tranter
C.S.I.R.O.
Box 21, Cronulla
Sydney, Australia

Mr. Masateru Anraku Mr. Jack W. Gehringer

Saidai Regional Laboratory Bureau of Commercial Fisheries

49 Kokoubu-chu P. O. Box 280

Nagasaki, Japan Brunswick, Georgia

Dr. Marta Vannucci Another Member To Be Named From
Oceanographic Institute USSR

Caixa Postal, 9075
S3io Paulo, Brazil
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Working Party IV (Large and Fast Swimming Zooplankton)

Convener: Mr. Peter Foxton

National Institute of Oceanography

Wormley, Godalming

Surrey, England:
Dr. William I. Aron Mr. Michel Legand
Defense Research Laboratory O.R.S5.T.O. M,
General Motors Corporation Institute Francais de'Oceanie
Santa Barbara, California P.B., 4, Noumea, New Caledonia
Dr. Takahisa Nemota Another Member to be Named

Whale Research Institute

Minato-ku
Tokyo, Japan
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SCOR WORKING GROUP NO. 14
on

THE GENERAL SCIENTIFIC FRAMEWORK
for the
COMPREHENSIVE STUDY OF THE WORLD OCEAN

Terms of Reference:

(1) To report on the General Scientific Framework
Symposium (Halifax, 6 and 8 April 1963), (2) To have further contact with
National Committees and scientists, (3) To report on the value of a General
Scientific Framework, and (4) To prepare a statement for transmission to
the Intergovernmental Oceanographic Commission. '

Chairman: Dr. Roger Revelle
Harvard School of Public Health
55 Shattuck
Boston, Massachusetts 02115

List of Members:

Dr. G. E. R. Deacon Professor Dr. Vladimir G. Kort
National Institute of Oceanography Institute of Oceanology
Wormley, Godalming 1, Sadovaya, Ljublino

Surrey, England Moscow J-387, USSR
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SCOR WORKING GROUP NO, 15
on
PHOTOSYNTHETIC RADIANT ENERGY

Jointly Sponsored by UNESCO - SCOR - IAPO

Terms of Reference:

(1) To identify exactly what measurement of irradiance
is required by biological oceanographers. (2) To recommend apparatus and
procedure for measuring the variable defined above.

Chairman: Mr. John E. Tyler
Scripps Institution of Oceanography
P. O. Box 109
La Jolla, California 92038

sist of Members:

Professor Alexander A. Ivanoff Dr. Yulen E. Ochakovsky

Laboratoire d'Océanographie Institute of Oceanology
Physique USSR Academy of Sciences

10, rue Vauquelin 1, Sadovaya, Ljublino

Paris 5¢, France Moscow J-387, USSR

Dr. Nils Jerlov Dr. Yatsuko Saijo

Go6teborgs Universitet Water Research Laboratory

Froelundgagtan 22, Nagoya University

Géteborg 4, Sweden Nagoya, Japan

Mr. H. R. Jitts Mr. John H. Steele

C.S.I.R,.O., Div. of Fisheries Department of Agriculture and
and Oceanography Fisheries for Scotland

Box 21, Cronulla Marine Laboratory, Torry

Sydney, Australia Aberdeen, Scotland

Dr. E. Steemann Nielsen
Botanical Department

Royal Danish School of Pharmacy
Copenhagen, Denmark
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SCOR WORKING GROUP NO, 16
on
GENERAL PROBLEMS OF INTERCALIBRATION AND STANDARDIZATION

Terms of Reference:

(1) To workout a general and comprehensive plan estab-
lishing priorities in intercalibration and standardization, (2) To evaluate the
results of studies already made, (3) To propose new working groups to study
other techniques, (4) To organize exchange of experience gained when ap-
plying new methods and instruments, (5) To arrange for tests in the labora-
tory and at sea, and (6) To establishtentative and recommendedprocedures.

Chairman Dr. Dayton E. Carritt

Department of Geology and Geophysics
Massachusetts Institute of Technology
Cambridge 39, Massachusetts

List of Members
Dr. David H. Davies

Oceanographic Research Institute

2 West Street
Durban, Natal
South Africa

Professor Dr. G. Dietrich
Institut fir Meereskunde
Hohenbergstrasse 2

Kiel, West Germany

Dr. James H. Fraser
Department of Agriculture and
Fisheries for Scotland
Box No. 101, Victoria Road
Torry, Aberdeen, Scotland

Dr. George F. Humphrey
C.S.1.R. O,

Box 21, Cronulla

Sydney, Australia

Dr. Joachim Joseph
International Laboratory of

Marine Radioactivity
Musee Océanographique
Monaco

Professor Dr. J. Krey
Institute fir Meereskunde
Universitat Kiel
Hohenbergstrasse 2

Kiel, West Germany

Dr. John E. Nafe

Lamont Geological Observatory

Columbia University
Palisades, New York

Dr. V. P. Petelin
Institute of Oceanology
USSR Academy of Sciences
Sadovaya Ultisa, Ljublino
Moscow J-387, USSR

Dr. John P. Riley
Department of Oceanography
The University

Liverpool 3, England

Mr. John E. Tyler

Scripps Institution of
Oceanography

Post Office Box 109

La Jolla, California 92038
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SCOR WORKING GROUP NO. 17
on
DETERMINATION OF PHOTOSYNTHETIC PIGMENTS

Jointly Sponsored by UNESCO and SCOR

Terms of Reference:

To consider experimental results relevant
to the following points:

(i) Type of filter for removing phytoplankton from sea water

(i1 Suction pressure to be applied to filter

(iii) Necessity for grinding or sonification

(iv) Extraction solvent

(v) Addition of basic material, e.g MgCO3 or dimethylaniline during extraction

(vi) Desiccation of filters before extraction

(vii) Steam treatment of filters

(viii) Storage of filters

(ix) Duration of extraction

(x) Removal of extracted residue by centrifugation or filtration

(xi) Precision of chlorophyll a determination at 1.0, 0.1 and 0.02 pg. levels
under laboratory conditions

Chairman: Professor Dr. J. Krey
Institut fir Meereskunde
Universitat Kiel
Hohenbergstrasse 2
Kiel, West Germany

List of Members:

Dr. Karl Banse Dr. George F. Humphrey
Department of Oceanography C.S.I.R.O.

University of Washington Box 21, Cronulla

Seattle, Washington 98105 New South Wales, Australia
Professor Dr. Shun-ei Ichimura Dr. S. W. Jeffrey
Botanical Institute C.S.I.R.O.

Tokyo University of Education Box 21, Cronulla
Bunkyo-ku, Tokyo, Japan New South Wales, Australia

Dr. Leo Preston Vernon
Charles F. Kettering Laboratory
Yellow Springs, Ohio
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SCOR WORKING GROUP NO. 18
on ’
BIOLOGICAL DATA

Jointly Sponsored by SCOR and ACMRR
Terms of Reference:

1. To list the kinds of biological data which might be
considered for inventory and/or storage in regional, specialized, or world,
data centres:

2. T o make proposals for action required to reach agreement among
scientists as to the forms of transmission and storage of types of biological
data in the categories.

2. variables for which there is general agreement on the
usefulness of transmission to data centres and for
which a guide could readily be prepared.

2.2 variables for which general agreement could probably
be obtained after discussionamong scientists and data
centres. -

2.3 variables for which there is at present little prospect
of agreement.

3. To consider the desirability and practical implications of storing bio-
logical and other related data in the same or different centres.

4, To consider and advise on appropriate action concerning the compilation
and indexing of source lists of publications containing biological data.

5. To consider and advise on the question whether data centres should pro-
cess biological data.

Chairman Dr. G. Hempel
Office of Oceanography
UNESCO, Place de Fontenoy
Paris 7€, France

List of Members:

Professor Vernon E. Brock M. R. M. Cassie

Hawaii Marine Laboratory Zoology Department
University of Hawaii The University

Honolulu, Hawaii 96822 Auckland, New Zealand

Dr. M. J. Dunbar Dr. Frank Williams, Director
Marine Sciences Department Guinean Trawling Survey

Mc Gill University P.M.B. 2359

Montreal, Quebec, Canada Lagos, Nigeria, Africa

There are two more members to be named from WG-17 and the USSR
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SCOR WORKING GROUP NO. 19
on

MICROPALEONTOLOGY OF BOTTOM SEDIMENTS

Terms of Reference:

‘1) To prepare a symposium on marine micropaleon-
tology, (2 To consider comments submitted on activities of the working
group, and 3) To recommend further action in this field.

Membership is being established.
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SCOR WORKING GROUP NO, 20
on

RADIOCARBON ESTIMATION OF PRIMARY PRODUCTION

Jointly Sponsored by SCOR - ICES - UNESCO

Terms of Reference

(1) To make a critical review of radiocarbon methods
of primary production now being used, and (2) To recommend a single
referee procedure.

Membership is being established.
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1.

ANNEX IV
GENERAL INSTRUCTIONS TO SCOR WORKING GROUPS

The creation of Working Groups is usually determined at General
Meetings; in some cases, where the necessity for establishing a group is
clear, action can be taken at Executive Meetings. Sometimes membership
is decided at these meetings; sometimes National Committees are consulted
first. In all cases, National Committees and relevant international and
inter-governmental bodies are asked to nominate observers to participate
freely in correspondence and meetings, and to reéeiv"e documents. The
observers are financed by their nominating bodies; SCOR pa.ys fares, per
diem and administrative expenses of their nominees.

Some Working Groups are in cooperation with bodies such as UNESCO,
FAO, IAPO, ICES, etc. In such cases SCOR nominates some of the WG
members and finances only them. Decisions on membership are made in
close consultation with all the nominating bodies.

All Working Groups have terms of reference decided by SCOR (alone or
in consultation with other nomlnatlng bodies). The Chairman of a Working
Group may suggest to SCOR additional terms of reference ‘but may not
change those already given,

The tenure of Working Groups automatically expires ateach SCOR General
Meeting. Usually the Chairman of each Working Group is asked topresent
a writtenreport and to help SCOR decide whether the Working Group should
be reformed with or without changes in membershipand terms of reference.
Working Groups reports may be published by SCOR, UNESCOor other spon-
soring bodies, as appropriate. Such publication does not imply SCOR ap-
proval or that SCOR agrees to act on any recommendations. SCOR may
summmarize or adapt the WG report for its own purposes. With joint
Working Groups, disbanding, reforming and report1ng will be made in
consultation with the other nominating bodies. '

SCOR action after receiving a Working Group report includes.
5.1 Making recommendations to relevant bodies

5.2 Forming further Working Groups.

5.3 Requesting or arranging (but not financing laboratory and field
studies.
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CORE JOURNALS

Advances in Marine Biology. New York, London.

Archiv fidr Fischereiwissenschaft. Hamburg.

Archivio di Oceanograf1a e L1mnolog1a Venezia.

Australian Journal of Marine and Freshwater
Research. Melbourne.

Be1trage zur Meereskunde (Deutsche Akademie
der Wissenschaften zu Berlin).

Bericht der Deutschen Wissenschaftlichen Kommission
fiir Meeresforschung. Hamburg.

Biological Bulletin. Marine Biological Laboratory.

, Woods Hole. ,

Bollettino di Pesca, di P1sc1colturd e di Idrob1olog1a
Roma.

Botanica Marina. International Review for Seaweed
Research and Ut111zat1on Hamburg

Bulletin of the B1ngham Oceanograph1c Collection, Yale

University. New Haven. -

Bulletin of the Marine Science of the Bulf and Caribbean

~ Coral Gables. ‘

‘Cah1ers de B1olog1e Mar1ne Paris.

Cahiers Oceanograph1ques Paris, J

Deep Sea Research. Oxford.

Deutsche Hydrograph1sche Zeitschrift. Hamburg.

Geoch1m1ca et Cosmoch1m1ca Acta. London.

;Helgolandcr W1ssenschaft11che Meeresuntersuchungen
Stuutgart

Indian Journal of F1sher1es, New De1h1 o

International Hydrograph1c Rev1ew. Monte CzirlQ

Investigacién Pesquera. Conse_]o Super1or de
Investigaciones Ceintiificas. Barcelona.

Journal du Conseil. (Conse1l Permanent Internat1ona1
pour 1'Exploration de la Me#.) Copenhague.

Journal of the Fisheries Research Board of Canada.
Ottawa. o

Journal of Geophysical Research. Richmond, Virginia.
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Annual
Irregular
Irregular
Irregular
Irregular
Irregular

Bi-monthly
Semi-annua.
Quarterly
Irregular
Irregular
Quarterly
Monthly
Bi-monthly
Bi-monthly
Monthly

Irregular

Semi-annual

Semi-annual
Irregular
Irregular

Bi-monthly
Monthly



Journal of the Marine Biological Association of
India. ¥ Mandapam Camp.

Journal of the Marine Biological Association of
the United Kingdom. London. '

Journal of Marine Research., New Haven, Conn.

Semi-annual

3} times a year
3} times a year

Journal of the Oceanographical Society of Japan. Tokyo. Monthly
Kieler Meeresforschungen. Kiel. Semi-annual
Limnology and Oceanography. Lawrence, Kansas. Quarterly
Marine Geology. Amsterdam,. Quarterly
Marine Science Instrumentation. Irregular
Meddelelser fra Danmarks Fiskeri- og Irregular-

Havundersggelser. Charlottenlund. Once at¥ear
Netherlands Journal of Marine Research.
Oceanography and Meteorology. Nagasaki. Irregular
Okeanologiia. Moscow. Bi-monthly
Progress in Oceanography. Oxford. Annual
Pubblicazioni della Stazione Zoologica di Napoli. Napoli. Irregular
Publications of the Institute of Marine Science. University

of Texas. Port Arkansas. Irregular
Rapport et Proces-verbaux des Réunions. Commission

Internationale pour 1'Exploration Scientifique de

la Mer Méditerranée. Paris. Irregular
Records of Oceanographic Works in Japan. Tokyo. Irregular
Revue Algologique. Paris. Irregular
Sarsia. (Universiteteti Bergen.) Oslo. Irregular
Sedimentology (International Association of

Sedimentology). Amsterdam. Quarterly
Tellus. Svenska Geofysiska Féreningen. Stockholm. Quarterly
Travaux Centre Océanographique de Pointe Noire
Trudy Instituta Okeanologii, Akademiia Nauk SSSR. Moskva. [rregular
Trudy Vsesoiuznogo Nauchno-issledovatel 'skogo Instituta

Morskogo Rybnogo Khoziaistva i Okeanografii. (Trans.) [rregular
Verdffentlichungen des Instituts fiir Meeresforschung

in Bremerhaven. ' Irregular
Zeitschrift fir Fischerei und deren Hilfswis senschaften. Irregular-

Berlin. ‘ ‘ 2-4 times a year
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Report of Working Group 13
on

ZOOPLANKTON SAMPLING METHODS

ANNEX VI

A joint sub-committee of ICES, SCOR and UNESCO was set up to con-
sider the advisability of standardization of methods in zooplankton sampling,
and the first meeting took place at UNESCO in Paris in January, 1964, with
Drs. Humphrey (SCOR), Parsons (UNESCO), Krey and Fraser (ICES). Fol-
lowing the discussions at this meeting, a letter was sent out by SCOR in the

following terms to each nation group interested in plankton work.

"The methods used in plankton sampling are so varied, and the
difficulties in comparing one set of data with another are so great,
that it would be a real step forward if some standardization could
be introduced wherever it was reasonably practical to do so. The
problems involved are world wide, and the Plankton Committee
of the International Council for the Exploration of the Sea at their
1963 meeting in Madrid decided to seek the co-operation of other
organizations with a view to setting up working parties of experts
to consider specific fields.

"I am acting, on behalf of I.C.E.,S., as chairman of the sub-
committee to organize working parties on zooplankton for which
I propose the following terms of reference.

Terms of reference

""To setup small working parties from experts in their particular
fields of work, who will examine and consider the methods used
at sea and in the laboratory in sampling zooplankton of various
categories, and to make recommendations concerning the methods
they consider the most satisfactory for general adoption. Where
they consider present methods inadequate, new methods should
be recommended based, if necessary, on new hydrodynamic or
other research. There it is possible to do so, the working parties
should compile a series of intercalibration factors between the
methods most frequently in current use, and to consider the in-
clusion of factors for past methods, especially where much data
have been published.

"I envisage four such working parties in zooplankton (including
fish eggs and larvae) to deal with:
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(1, The microzooplankton, at present sampled
by water bottle, very fine meshed nets and
pump filters.

(2) The zooplankton now sampled by a great
range of techniques, but largely dependent
on filtration through a No. 3 mesh (about
60 meshes her inch).

(3) The larger zooplankton, often sampled by
stramin or other coarse meshed nets.

(4) The faster moving macroplankton, such as
the larger euphausids and small fish.

"The working parties should be of a practical size andI
suggest five members to each party, to be chosen from
suitably experienced experts and representing, as far as
reasonably practical, a world wide coverage of interests.

"My sub-committee is faced with the problem of arranging
for the best coverage in making their selectionof personnel
to invite, and I would be most grateful for your co-operation.
Would you please let me have a note of the names of experts
in your organization working in each or any of these four
fields of zooplankton work, and whom you consider qualified
to undertake the work, and who would be willing if sclected
toparticipate ? The names should be sent to me at Aberdeen
as soonas youconveniently can, andnotlater than June first.

"To keep expenses within reasonable bounds I would expect
the working parties to do much of their work by correspon-.
dence, but funds are likely to be available for at least one
meeting. This can be dealt with more fully when the mem-
bership and needs of the working parties are known. "

Based on the replies received, a further meeting was held at UNESCO
in June, 1964, at which the members we wished to invite to form the four
working parties were selected. After some changes, because of other com-
mitments, etc., the following were chosen:

Working party 1 -- R. I. Currie (England), Convener; with
Krey (Germany), Banse (Seattle), Vagn
Hansen (Denmark), and McLaren (Canada).

Working Party 2 -- Allan W. H. Bé (USA), Convener; with
Kimor Komarovsky (Israel), Boudillon
(France), de Decker (South Africa), Della
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Croce (Italy), Bogorov (USSR), and
Aurich (Germany).

Working Party 3 --D. J. Tranter (Australia), Convener;
with Gehringer (USA), Marta Vannucci
(Brazil), Anraku '(Japan), ~and a repre-
sentative from USSR, '

Working Party 4 --P. Foxton (England), Convener; with
Aron (USA), Nemoto (Japan), Legand
(New Caledonia), and another.

Meetings of these four working parties.are to be financed on an equal
basis by SCOR, UNESCO and ICES. Progress to date is:

Working Party 1 -- (Microzooplankton)

This working party has been working by correspondence and it
may be possible for them to complete their work without meeting,
but this will be decided later. The convener expects a draft
statement to be ready by August 1965.

Working Party 2 -- (Smaller Zooplankton)
After having worked by correspondence, it is hoped to arrange
a meeting in the relatively near future. This is likely to be in
southern Europe. A second meeting has been under discussion,
but this will depend on progress at the first meeting.

Working Party 3 -- (Larger Zooplankton)
Although still awaiting the name of the representative from
USSR (which I now understand is to be sent shortly), this working
party is now actively engaged in work by correspondence after a
delayed start. A questionnaire has been sent out but no meeting
has so far been proposed

Working Party 4 -- (Large and Fast Swimming Zooplankton)
Their work is still at the exploratory stage by correspondence,
but the convener hopes to have his draft statementready by August.

It is hoped that each of the four working parties will be able to produce
a draft statement by the end of August, 1965, which can then be given (in
draft form only) to the IBP in time for the meeting of their working group in
September, and that UNESCO will duplicate and circulate the drafts for con-
sideration by a wide field of interested marine biologists who would be asked
to comment by a given date. Final revised reports could then be produced at
meetings of the working parties based on the comments received. 4

J. H. Fraser
2 June 1965
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ANNEX VII

Report of Working Group 14
on the

GENERAL SCIENTIFIC FRAMEWORK FOR WORLD OCEAN STUDY

Following the Resolution of the Third Session of the Intergovernmental
Oceanographic Commission, the SCOR Working Group on the GSF, together
with representatives of other interested organizations met from 10 - 12 May
1965 in Moscow to discuss comments received from individual scientists and
scientific institutions on the Draft of a General Scientific Framework for
World Ocean Study as published and distributed by the Commission. The
Working Group consisted of Dr. Revelle (Chairman), Dr. Deacon, Professor
Kort, and of sciéntists appointed by international organizations: Dr. Cushing
(ACMRR /FAO), Academician E, K. Fedorov (WMO), Drs. Lal and K. N.
Fedorov (IOC / UNESCO), and Dr. Stewart (SCOR).

The number of comments received by 10 May was considerably greater
than the group could meaningfully digest in three days. The comments fall
into three categories:

(a) Those requiring editorial changes;
(b) Those requiring changes in substance;
c) Those requiring preparation of new

paragraphs, sections and chapters.

Most of the editorial comments and substantial changes were introduced
into the text of the Draft during the meeting, although sometimes in a provisional
form which implies that considerable editorial work will have to be done later.
At the meeting authors were identified for some, but not all, of the suggested
new parts of the GSF.

The Working Group suggested appointing Dr. Revelle Chief Editor of
the GSF. SCOR should be asked to support financially a young scientist who
would work in close association with Dr. Revelle on editing the final version
of the GSF. No deadline was suggested for preparation and publishing the
final version, the Committee having felt that further work on the GSF should
be done with no hurry. The Committee considered that the publishing of the
first draftof the GSF andits wide distribution hadalready played a remarkable
role in stimulating scientific discussion in oceanographic circles.
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ANNEX VIII

Draft Report of Working Group 16
on

GENERAL PROBLEMS OF INTERCALIBRATION AND STANDARDIZATION

The primary work of the group during three half day sessions was to
interpret the terms of reference given to us by SCOR in a manner that will
permit the efficient and productive operationof the working groupin the future.

The terms of reference given to us are:

(i) to work out a general and comprehensive plan,
establishing priorities in intercalibration and
standardization,

(ii to evaluate the results of studies already made,

(iii) to propose new working groups to study other
techniques,

(iv) to organize exchange of experience gained when
applying new methods and instruments,

(v) to arrange for tests in the laboratory and at sea,

(vi) to establish tentative and recommended procedures.

Reference (ii) appears tous to be outside the competence of the working
group. Indeed, if by ''evaluate' is meant to make critical value judgements
concerning the adequacy of studies that deal with specialized kinds of measure-
ments, we are of the opinion that this can be done only by experts in the par-
ticular speciality involved.

The remaining reference items do form an adequate and workable frame-
work within which we can and will operate. We propose the following as a
suitable set of operations for the immediate future.

All of our considerations are concernéd with the results of the measure-
ments of chemical, physical dynamical, biological and geological properties
of the ocean. Of primary concern are those measurements that are being
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made by several laboratories, especially whenthe laboratories arein different
countries. One of our immediate tasks then, is toassemble from laboratories
and individuals throughout the world, by means of a questionnaire, a list of the
kinds of measurements being made, together with standards beingused and the
results of intercalibration studies that have been, or are being performed.
This information will be a part of that required for action under items (i),
(iii), (iv), (v) and (vi) of our terms of reference.

In addition to the sources of information noted above, it appears from
our discussions with the Chairmen of other SCOR working groups, that WG 16
will receive questions and requests fromthe other working groups onproblems
that fall outside of the competence of a particular group, but which are related
to their problems. For example, WG 13, under the Chairmanship of Dr.
Fraser, on Standardization of Zooplankton Methods, is concerned with plankton
net design and testing, but has no member who can provide the necessary
hydrodynamic expertise. WG 16 may be able to act as an intermediary in
such an effort.

At the present time we see no intercalibration efforts directed towards
the methods of chemical analysis for nutrients, with the exception of dissolved
oxygen and phosphate, for geological measurement in general, and for some
physcial measurements, for example, intercalibration of current meters.
Professor Kort and Dr. Joseph have supplied detailed information on some
of these problems. However, we will reserve recommendations until more
information has been accumulated. ‘

The first effort of WG 16 then, will be to discover and emphasize the
areas in which measurements are being made but which lack a common basis
for standardization and have not been involved in intercalibration studies.

Having then pointed out the kind of measurements that lack the stabili-
zation brought by standardization or intercalibration, we see our second line
of action tobe inpromoting further action by SCOR to remove the deficiencies
noted.

We see a third line of action to be that of co-ordinating efforts in all
areas of standardization and intercalibration of oceanographic measurements.
This can be by providing to all interested parties the results of studies in any
field of speciality, particularty studies that are in progress or have been
completed, but not published.

A comment offered several times during the meeting of WG 16 was that
several intercalibration studies already planned are now foundering on the
rocks of inadequate funding. WG 16 may act to stimulate additional funding
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from appropriate sources. The funds required are likely to be considerable.

WG 16 heard a preliminary report by Dr. Davies on some of the acti-
vities of IBP-PM. We discussed inparticular the proposal that would establish
an International Calibration Centre. The group feels that the difficulties of
staffing such a centre make such an action undesirable at the present time.
We agree with the alternative suggestion made by IBP that the same results
might be obtained initially by supporting individual scientists whodesire to do
intercalibration work and by providing financial support for any laboratory
that will encourage such work. Because the funds required will be con-
siderable, funding from all possible sources is desirable, for example from
FAO and other international groups, as well as from national organizations.

The working group discussed the proposal dated 27 January 1965 from
Captain da Silva, to establish within the Brazilian Institute of Naval Research
a service for supplying South Americanoceanographers with prepared solutions
or pre-weighed solids in ampules for chemical analyses to be performed at
sea. We find no fundamental reason for discouraging such an effort, but we
have no knowledge of the shelf life of such solutions. We suggest that if im-
mediate action is contemplated, the preparation of pre-weighed solids be
undertaken and that the preparation of solutions be postponed until the results
of the study proposed by UNESCO (UNESCO /IOC/INF-68, p. 12, item 4(3),
paragraph 1, 3 sub 4), are available. We suggest that independent checks on
the suitability of the prepackaged chemicals can be made by several of the
major oceanographic laboratories.

Finally, the working group is of the opinion that there may be general
points concerning the experimental design of all intercalibration experiments,
that should provide the broad guide line for actions and recommendations by
the group. We defer conclusions about this until further study can be made.
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ANNEX IX

Report of the Program Committee

for the

SECOND INTERNATIONAL OCEANOGRAPHIC CONGRESS

First Meeting, 13 - 14 1965, Moscow

In attendance

Chairman -

Academician E. K. Fedorov, USSR Academy of Sciences
Professor V. G. Bogorov, USSR Academy of Sciences
Dr. D. Cushing, ACMRR/FAO

Dr. G. Deacon, SCOR

Dr. K. N. Fedorov, IOC/UNESCO

Professor V. G. Kort, USSR Academy of Sciences

Dr. D. Lal, IOC/UNESCO

Dr. R. Revelle, IAPO

Dr. R. Stewart, SCOR

Academician A.P. Vinogradov, USSR Academy of Sciences

Second International Oceanographic Congress

11 - 20 April 1965, Moscow, USSR

PROGRAM

""Ocean Research for the benefit of Mankind"

Ocean and atmosphere - total of six lectures at plenary sessions.

Interaction between ocean and atmosphere - (energy exchanges)

between oceans and atmosphere; long-term weather forecasting
and variations of climate (two lectures).

The general circulation of the oceans - (dynamics) of general

ocean circulation. Meridional heat transfer. Exchange between
subsurface and deeper waters (three lectures).

The sea surface - studies of surface waves and wave prediction;

the study of ship motion in relation to waves (one lecture).
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2. Ocean and Life - total of six lectures at plenary sessions.

Productivity and Fertility of the Ocean - factors which make some
parts of the ocean more fertile than others and which lead to con-
centration of plankton and fish (two lectures).

Distribution of Marine Animals - factors which promote concen-
tration of particular species or sub-species in different parts of
the ocean; the effect of different factors on development and sur-
vival of larval or adult marine animals; the limits of species
number (two lectures).

Biochemistry of the Oceans - distribution of nutrients, nutrient
cycles, fractionation of isotopes, the distribution and role of
deuterium in the sea { two lectures).

3 Marine Geology and Mineral resources of the Ocean - total of six
lectures at plenary sessions.

The rocks below the ocean - acoustic, seismic, magnetic and
gravity measurements. Significance of the work on the Inter-
national Upper Mantle project (two lectures).

Topography of the Ocean Floor - studies of abyssal plains, sea-
mounts, mid-ocean ridges, ocean channels and rift valleys (one
lecture)

Ocean sediments - distribution and stratification; laws of sedi-
mentation; biogeochemistry of ocean floor deposits; distribution
of mineral resources and the possibility of their use (two lectures).

Nearshore processes - changes in waves as they approach a
beach; on and off-shore movements; problems of beach enforce-
ment; sedimentation in the coastal and shelf zones (one lecture),

4. Oceanography of the Indian Oceanand the Antarctic - total of four
lectures at plenary sessions. '

Recent advances in the study of the Indian Ocean in connection with
the International Indian Ocean Expedition (IIOE) (two lectures).

Antarctic oceanography two lectures).

Total of twenty-two (22) lectures at morning plenary sessions.

So far three topics for symposia were approved by the Program Com-
mittee. These are:
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(1" New oceanographic instruments, tools and carriers,
(2) Biological uses of underwater sound,
(3) Biology of upwelling areas on examples provided by the

Indian Ocean.

Further symposia may be suggested later and organized concurrently.

Procedure of the Congress

The opening plenary session will be held on Monday, April 11, 1966.

The Program of the Congress includes plenary sessions, sectional
meetings and symposia.

Plenary sessions will be held in the morning from 1000 to 1300. There
will be only six days with morning plenary sessions. Ateach plenary session
three to four lectures will be delivered, taking approximately forty to forty-
five minutes for each lecture.

Sectional meetings will be generally held in the afternoons from 1'500 to
1800 and, in addition, during one morning from 1000 to 1200. Two other
mornings (including Saturday) are reserved for symposia on specific topics.

There will be three major sections on the following topics:

(1) ocean and atmosphere
(2) ocean and life
(3) marine geology and mineral resources of the ocean

They will have their meetings simultaneously.

The sectional meeting on '"Oceanography of the Indian Ocean and the
Antarctic" will be held separately during one morning and one afternoon so
as to allow scientists of various profiles to attend. It was also understood
that, although several symposia might be held concurrently, there will be no
section meetings during the time reserved for symposia.

Part of the time of sectional meetings will be spent on questions to
invited lecturers and discussion of morning lectures.

Another part of the time of section meetings will be devoted to the pre-
sentation of papers. Each of the three major sections will have a total time
available of twenty-one hours (seven afternoons of three hours each). If dis-
cussion of each lecture (six for each section) occupies one and one-half hours
(answering questions included) it will leave twelve hours for presentation of
papers which would permit the hearing of about seventy ten- minute papers in
each of the three sections. The fourth section on the '"oceanography of the
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Indian Oceanand the Antarctic'' will have only three hours for discussing four
lectures and three hours for the presentation of about 15 - 18 papers. Thus,
the total number of papers will amount to approximately 125. An additional
number of papers will be presented during symposia.

The language practice was only briefly touched on by the Program Com-
mittee. It was decided that the morning plenary sessions should be served by
simultaneous interpretation in four languages (E, F, S, R), while arrangements
for the sectional meetings and symposia should be made on a pragmatic basis,
i.e. making the best use of funds and people available.

The next meeting of the Program Committee will take place on 1 Novem-
ber in Moscow where only two of the non-Russian members (Drs. Lal and
Revelle) would be able to attend. There might be a need to send there a
UNESCO staff member (perhaps fromthe Conference Service) if any logistics
problems should require additional clarification.
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ANNEX X

PROBLEMS WHICH UNESCO AND IOC WISH CONSIDERED BY SCOR

Financial statements for the contracts with UNESCO of previous years.
These are sometimes unduly delayed. Thus, we still do not have the
financial statement on utilization by SCOR of money under the 1964
contract. This caused considerable difficulties in UNESCO when con-
cluding a contract for 1965,

The UNESCO program in oceanography for 1967 - 68 is now being pre-
pared. SCOR's advice is needed on the content of the part relating to
the exchange of information and the promotion of the work on modern
oceanographic methodology. SCOR's advice might contain:

i. Titles of meetings and symposia to support;

ii. Topics to be treated in a series of monographs
on oceanographic methodology;

iii Intercalibration and standardization tests;

iv. Joint panels of experts to support

SCOR advice is also sought for the most effective ways for UNESCO to
contribute to the development of oceanography in South American and
African regions. With limited resources, should UNESCO concentrate
onone or a limited number of rather permanent projects ineach region,
for which international support can be obtained (such as IOBC, for
example), or attempt to spread its efforts over the maximum region,
with projects of limited duration (with fellowships and training courses,
for example), or both? This problem is closely related to the develop-
mentof national oceanographic programs, a major subject for discussion
at the last IOC Sessionand to which SCOR has already givenadvice. The
Office of Oceanography in UNESCO has often only limited information on
the present state of development and specific needs of such regions, and
SCOR might comment if travel missions of the staff or of experts to such
regions would be advisable.

The Intergovernmental Oceanographic Commission is likely to be ap-
proached by ICSEM, or one of the member countries, with a request for
support to the idea ( currently developed by Commandant Cousteau) of
establishing eventually an international underwater scientific laboratory.
SCOR's advice on the desirability of IOC's undertaking to support this
idea is needed.
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5 In the light of the results of the recent meeting of the GSF Working
Group, it is desirable to know SCOR's ideas as regards the future
course of action to be undertaken by the IOC as regards the GSF.

6 The procedure for publication of the series of IIOE data and cruise
reports should be finalized after its having been discussed at the IIOE
Co-ordination Group Meeting in Paris and the role of SCOR in this
enterprise should be determined.

7 All the procedures as regards the IOBC and its Consultative Committee
should be straightened out. It is presently not clear who (SCOR or
UNESCO)} makes nominations on the Consultative Committee, how its
terms of reference are being approved and how the proposed Constitution
of the International Collection should be finally established.

Paris, 28 May 1965,
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ANNEX XI

OCEANOGRAPHIC ASPECTS OF THE UPPER MANTLE PROJECT

The Upper Mantle Project is an international program in which the
attention of geophysicists is directed to the outer 1000 km of the earth's
mantle; this part of the mantle may be supposed to be the part of the earth's
interior where processes most influence the crust.

The project was first suggested at the meeting of the IUGG in 1960 in
Helsinki and was formally set up at the meeting in 1963 at Berkeley. The
project is co-ordinated by the Upper Mantle Committee (Secretary: Dr. L.
Knopoff of the Physics Department of the University of California at Los
Angeles). The IUGS, IAU, IUPAC, IUPAP and IUTAM have also expressed a
wish to participate. Most countries have national committees for the project
and many have published programs.

The Upper Mantle Committee has set up ten working groups whose
membership and functions canbe foundin the publications of the Committee.™’
The titles of these are:

L. Seismology

Physics and Chemistry of the Upper Mantle

Earth's Gravity, Geodesy, Tides and Recent
Movements of the Crust

Magnetism

Theory and Computers

Deep Drilling

Petrology and Volcanism

Tectronics

Submarine Geology

Isotope and Silicate Geochemistry

W N
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In principle, all these subjects can have a marine aspect but a study of
the resolutions of the Upper Mantle Committee and its working groups and of
the national programs, ’“ suggests that the principal marine inves{igations
connected with the project will be:

1. Deep drilling at sea to obtain samples of the mantle
The study of continental margins and island arcs
3. The study of the mid-ocean ridges, particularly of their
central valleys as part of the world rift system
4 The study of oceanic volcanic rocks
5 The study of the upper mantle by seismic, gravity and

heatflow survey
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The various parts of the projects are carried out by national agencies
and with national funds (as for the IGY and the Indian Ocean Expedition.) The
Upper Mantle Committee and its working groups provide a forum for discus-

sion and co-ordination and arrange conferences; they do not in any large way
finance the work of measurement and observation.

E. C. Bullard
May, 1965

1Internationa.l Upper Mantle Project, Programs and International
Recommendations. ICSU. 1964, '

% International Upper Mantle Project, Report No. 1. ICSU. 1964.
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