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REPORT OF THE 25" GENERAL MEETING OF SCOR
U.S. National Academy of Sciences
Washington, D.C.

October 10-13, 2000

1.0 INTRODUCTION

1.1  Opening Remarksand Adminigtrative Arrangements

The 25" Genera Mesting of the Scientific Committee on Oceanic Research (SCOR) took place at the
U.S. Nationa Academy of Sciencesin Washington, D.C. SCOR President John Field opened the
meeting by welcoming SCOR members to Washington, D.C. and remarked that this would be the fina
meeting of Elizabeth Gross as SCOR'’s Executive Director. Thiswas dso the first SCOR Generd
Mesting in the United States Snce 1980. Feld dso introduced Ed Urban, the incoming SCOR
Executive Director, who was to succeed Elizabeth Gross on October 16, 2000. The U.S. Nationa
Committee to SCOR hosted the Generd Meeting and Ed Urban, staff member for the U.S. Nationd
Committee, dso welcomed members to Washington, D.C.

The Genera Meeting was accompanied by a symposum on nutrient over-enrichment in coastdl waters,
co-convened by the U.S. Nationd Committee to SCOR, the American Society for Limnology and
Oceanography, and the Estuarine Research Federation. SCOR participants attended the first morning
sesson of the symposium, on October 11. Papers from the symposium will be published in a specid
issue of thejournd Estuariesin 2001.

Later inthe day, the chair of the U.S. National Committee to SCOR, Ken Brink, welcomed SCOR
members and expressed his view of the importance of SCOR to the United States. John Field
expressed his gppreciation to the U.S. Nationa Committee for hogting the General Meeting.

A lig of participantsin the Generd Meeting appearsin Annex 1.

1.2  Approval of the Agenda
The meeting agenda (see Annex 2) was gpproved, with afew shiftsin the timing of various
presentations.

1.3  Report of the President of SCOR

John Field reported on mgjor SCOR activities of the past year. Following the 1999 SCOR Executive
Committee meeting in Goa, India, the first concern was to provide SCOR representation on apand of
the United Nations Environment, Science, and Cultural Organization (UNESCO) to evduate the
Intergovernmental Oceanographic Commission (I0C). 10C had not been evaluated by its parent
organization in many years. The presidents of SCOR (John Field) and the World Meteorologica
Organization (WMO), with amember of the French Ingtitut de recherche pour le Dével oppement,
comprised the review pand. The panel made a number of recommendations to the UNESCO
Secretary Generd early in 2000, and John Field presented the panel’ s report to the |OC Executive
Council meeting in June 2000.



Elizabeth Gross made it known at the time of the Goa meeting that she intended to retire at the time of
the General Meeting in Washington, D.C. A sdlection committee of John Field, Bjorn Sundby, Robert
Duce, and Tom Osborn (representing The Johns Hopkins University) was formed and the Executive
Director position was advertised in avariety of locations. 23 gpplications were received and 5
individuals were sdlected for interviews. Three individuas were interviewed in mid-August 2000 and all
three were considered appointable. Ed Urban was unanimoudy selected to succeed Elizabeth Gross as
the SCOR Executive Director. Elizabeth Gross will stay on a 25% time as the SCOR Finance Officer.

SCOR has been active in science activitiesin the past year. 15 working groups and three mgjor science
programs are underway. JGOFS will finish in 2003, so SCOR and the Internationa Geosphere-
Biosphere Programme (IGBP) are working to identify an overarching framework and some number of
individua science programs to answer the remaining important questions in ocean biogeochemica
research. A meeting was held in Plymouth, UK afew weeks before the General Meeting to begin
discussing a new framework for ocean biogeochemical research. An activity called the Surface Oceant
Lower Atmosphere Study (SOLAS) is under development and its science plan will be considered later
in the meeting. The CO, Advisory Pand has been reconstituted under SCOR and |OC co-sponsorship,
with Doug Wallace as the pand’s chair, in recognition of the importance of thistopic and growth in our
understanding in the past decade of the ocean’ simportance in the global carbon cycle.

The Partnership for Observation of the Globa Ocean (POGO) recently appointed itsfirst Executive
Director, Shubha Sathyendranath of Dahousie Universty. POGO is an initiative of oceanographic
inditutions to fadilitate implementation of the Globa Ocean Observing System (GOQOS) and systematic
observations of the ocean worldwide.

SCOR will consider at this meeting some minor, but important, changes to the SCOR Condtitution to
avoid the future situation of the SCOR President and Secretary rotating off the SCOR Executive
Committee at the same time, asis hgppening this year. Another change would alow the president of
affiliated organizations to delegate their position on the SCOR Executive Committee to another member
of their organization.

Finaly, John Field mentioned that Nick McCave had been awarded the Canadian Huntsman Medd and
S.S. Lappo was elected to the Russan Academy of Sciences. Fied thanked Elizabeth Gross, Wedey
Anne Ross, and the Executive Committee for their assistance over histerm.

1.4  Report of the Nominations Committee

Vere Shannon reported on the actions of the SCOR Nominations Committee, comprised of Shannon
(South Africa), Nick McCave (UK), and S. Krishnaswami (India). Shannon noted that the most recent
SCOR President from the United States (Warren Wooster) finished histerm in 1972. Since then, the
post has been held primarily by Europeans and South Africans. The Nominations Committee
consdered various factors in developing the date: gender, hemispheric geography, and developing
nation status.



Nationd Committees and dl voting members of SCOR were informed of the date proposed by the
Nominations Committee by letter on August 9, 2000. The report from the Nominations Committee was
tabled by Shannon for gpprovad. The proposed officers will begin their terms at the end of the meeting,
since no eection has been cdled for under the terms of the Nomination and Election Proceduresin the
SCOR Congtitution. The date was approved by acclamation. The new officers are Robert Duce
(President, USA), Julie Hall (Secretary, New Zealand), and Roberto Purini (Vice-President, Italy).
Laurent Labeyrie (paeoceanography, France) was later appointed by the Executive Committee asa
co-opted member and Cintia Piccolo (physical oceanography, Argenting) was regppointed as a co-
opted member, to maintain disciplinary baance on the Executive Committee.

1.5  Appointment of an ad hoc Finance Committee

The SCOR Condtitution requires that an ad hoc Finance Committee be appointed at every SCOR
meeting. The committee must consst of at least three members of SCOR who are not members of the
Executive Committee; in addition, anyone is welcome to St in on Finance Committee meetings. The
Finance Committee reviewed the adminigtration of SCOR finances during 1999 and 2000. It also
proposed a budget for 2001 activities based on the decisions taken during the meeting. The committee
reported to the General Meeting under agendaitem 4.3. A committee of Vere Shannon (chair; South
Africa), Julie Hal (New Zedand), Ilana Wainer (Brazil), and Patrick Buat-Menard (France) was

appointed.

1.6  Appointment of an Ad hoc Committee to Review the Disciplinary Balance of SCOR’s
Activities
The Executive Committee agreed at its meeting in 1999 that at future SCOR mestings, after the
consideration of working group proposals is complete, the disciplinary balance among the set of SCOR
science activities should be assessed.  Disciplinary gaps should be identified and communicated to
national committees when the next request for working group proposalsis sent. A small group was
appointed to do the assessment: Nick McCave (chair; geology), José Stuardo (biology), Fred Herms
(chemidtry), and Roberto Purini (physics). The group was asked to report to the meeting under agenda
item 2.3.

2.0 WORKING GROUPS
21  IssuesArisngfrom Former Working Groups

211 WG 99—Linked Mass and Energy Fluxes at Ridge Crests

The Executive Committee Reporter for thisworking group, Nick McCave, was unable to obtain
information from the chair of this working group on its progress in preparing a brochure about ridge
research and a report on the topic. The group produced areport in 1997.* No funding was requested
or gpproved for additiond activities of this working group.

! Paison, L.M., and M. Sinha. 1997. Linked Mass and Energy Fluxes at Ridge Crests (SCOR Working Group 99) and
BRIDGE Research Results. Southampton Oceanography Centre, University of Southampton, United Kingdom.



2.1.2 WG 101—Influence of Sea State on the Atmospheric Drag Coefficient

lan Jones, co-chair of the working group, reported that the group has been disbanded because al that
remains of itswork is the publication of itsreport. This report, approximately 400 pagesin length, will
be published by Cambridge University Pressin 2001. SCOR has made afinancia commitment to
purchase books, athough no contract has been received yet.

2.1.3 WG 102—Comparative Salinity and Density of the Atlantic and Pacific Ocean Basins
Thisworking group was formed to investigate a discrepancy in measurements of the World Ocean
Circulation Experiment in different regions. The conclusions of this working group were published in an
atidein thejourna Deep-Sea Resear ch by the working group chair, Frank Millero.? No further action
was needed by SCOR and the group was disbanded.

2.2 | ssues Arisng From Current Working Groups

The SCOR Congtitution and the Objectives and Procedures for SCOR Working Groups specify that
the tenure of SCOR subsidiary bodies automaticaly expires at each Generd Meeting. Working group
reports must demonsgtrate adequate judtification for their reinstatement for an additiona two years.

2.2.1 WG 103—The Role of Wave Breaking on Upper Ocean Dynamics

Executive Committee Reporter Wolfgang Fennel reported on the progress of this working group. The
group was established in 1993 and had its fina meeting in 1999, and thus has exceeded the normd
lifespan of a SCOR working group (4 years). A review article from this working group was delayed,
but the chair has promised that it will be submitted in early 2001. This delay has no implications for the
SCOR budget. The group will be disbanded when the article is published.

2.2.2 WG 105—The Impact of World Fisheries Harvests on the Stability and Diversity of
Marine Ecosystems
A report of the working group’s activities was presented by its chair, Michad Sinclair. The working
group organized amgjor symposium in Montpellier, France, attended by scientists from 44 different
nations. The find product of the group was a specid issue of the ICES Journal of Marine Science in
June 2000, which was a broad- based synthesis of ecosystem effects of importance for fisheries
management. The results of the working group have been presented to the GOOS Living Marine
Resources Panel and Australia, Canada, and the United States have set up an informa network to
implement the working group’ s recommendations. Two other activities arose from this working group:
(2) the new working group proposa discussed under item 2.3.2 and (2) an activity on fisheries
governance. Sinclair noted his enjoyment of working with SCOR and the positive aspects of SCOR's
flexibility. The working group was disbanded with congratulations from John Field.

2Millero, F.J. 2000. Effect of changesin the composition of seawater on the density-salinity relationship. Deep-Sea Research
| 47:1583-1590.



2.2.3 WG 106—Relative Sea Level and Muddy Coasts of the World

Executive Committee Reporter Nick McCave told SCOR members that the working group held a
successful meeting in 1997. The papers are virtudly ready for publication, but the seriousillness of a
member of the working group responsible for the report has ddayed publication. Funding isincluded in
the 2001 SCOR budget for purchase of copies of the book resulting from this working group. The
group will be disbanded when the book is published.

2.24 WG 107—Improved Global Bathymetry

Executive Committee Reporter Cintia Piccolo told the meeting participants that no report had been
received from the working group. The Secretariat was asked to urge the working group chair to
completeitswork or to get help doing so from someone in the group.

2.25 WG 108—Double Diffusion

Executive Committee Reporter Sergel Lappo noted that thisis an important topic that has been the
subject of severa conferencesin the past year. The members of thisworking group are working on
severd articlesto be published in the journa Progressin Oceanography. They are planning afina
mesting in conjunction with the next meeting of The Oceanography Society in Miami, Horidain April
2001. The Generd Meeting gpproved financia support for this working group meeting.

2.2.6 SCOR/IUPAC WG 109—Biogeochemistry of Iron in Seawater

David Turner, aco-chair of the working group, made a presentation on behdf of the group. All
chapters of the book resulting from the symposium held in conjunction with the 1998 SCOR Generd
Meseting in Amgterdam are completed and will be given to the publisher, John Wiley & Sons, in late
October-early November 2000. The working group identified aneed for iron standards. A subgroup
on iron standards was set up a the Amsterdam Generd Meeting and met at the 2000 Ocean Sciences
Mesting in San Antonio, Texas, an intercalibration exercise was underway at the time of the Generd
Meseting, including blind analyses by three laboratories. The working group may request SCOR support
next year for ameeting in conjunction with the 2002 Ocean Sciences meeting in Honolulu, Hawaii to
findize the results of the intercomparison and produce a handbook oniron andyss.

2.2.7 SCOR/WCRP WG 110—I ntercomparison and Validation of Ocean-Atmosphere Flux
Fields
Serge Gulev, co-chair of the working group, presented a report of the group’s activities. This
cooperative effort between SCOR and WCRP began in 1997 and the group has met twice since then.
The working group has organized three conferences and members have participated in avariety of other
mesetings on thistopic. Itsfind workshop will be held in Washington, D.C. in May 2001. The 2001
SCOR budget includes funding for the workshop and completion of the group’ s activities, including
publishing of its report, which is available in draft form. A proposd for a continued activity on air-sea
fluxesisdiscussed initem 2.3.5. Gulev thanked SCOR for its support of the working group. He will
report back to SCOR after the May 2001 workshop.



2.2.8 WG 111—Coupling Winds, Waves, and Currentsin Coastal Models

The Executive Committee Reporter, Wolfgang Fennel, reported on the progress of this working group.
The group isa amidpoint in itswork and published a concept paper in the SCOR Proceedings,
Volume 35. They plan on publishing abook as the product of the group’s activities. The next meeting
of the working group will be held in conjunction with aworkshop following The Oceanography Society
meseting in Miami in April 2001. The 2001 SCOR budget includes funding for the meeting. SCOR
asked that the meeting organizers be sure to invite some Eastern Europeans to the meeting, as proposed
in their report to SCOR.

2.2.9 SCOR/LOICZ WG 112—Magnitude of Submarine Groundwater Discharge and its

I nfluence on Coastal Oceanographic Processes
The activities of thisworking group were reported on by one of its co-chairs, Evgeny Kontar. The
group has held two mesetings so far and will meet in conjunction with an IOC/LOICZ intercaibration
experiment in Perth, Austrdiain December 2000. The group plans to conduct intercomparisons & five
different Stesto determine the best methods for management of submarine groundwater discharges.
SCOR included funding for aworking group meeting in Sicily, June 2001 in conjunction with ameseting
of the Internationa Atomic Energy Agency.

2.2.10 SCOR/IMAGES WG 113—Evolution of the Asian Monsoon in Marine Records:
Comparison Between I ndian and East Asian Subsystems
Executive Committee Reporter Nick McCave presented areport on thisworking group. The purpose
of the group isto examine proxies of monsoons and compare Indian and East Indian monsoons. The
activities of the group have been dowed by the wedlth of new data relevant to their topic from the
Ocean Dirilling Program (specificaly Leg 184 in the East China Sed). A mesting planned for 2000 was
postponed until 2001. SCOR requested that the working group meet in conjunction with amgjor
pal eoceanographic conference in Sgpporo in September 2001, rather than meeting in Beijing, and have
alarger synthes's meeting in 2002 or 2003. This change would reduce expenses for the meeting and
thus the budgeted amount for the meeting. Papers from the meeting will be published in a specid issue
of an internationa journd, probably Marine Geology.

2.2.11 WG 114—Transport and Reaction in Permeable Marine Sediments

The Executive Committee Reporter, Bjérn Sundby, noted the significance of permegble shelf sediments
to the global carbon cycle. The group met once so far, in September 1999, and is planning its next
meeting for January 2001. It has submitted an article to EOS. SCOR asked for clarification about how
the next meeting will fit into fulfilling the group’ s terms of reference, and regarding the need to invite an
outside spesker to the second meeting of the working group. SCOR included funding in its 2001
budget for the working group’ s proposed mesting.

2.2.12 WG 115—Standards for the Survey and Analysis of Plankton

Executive Committee Reporter Peter Burkill reviewed the Satus of this working group, which was
gpproved in 1999 to build on 70 years of results from the Continuous Plankton Recorder (CPR). The
purpose of the working group is to integrate data from the CPR with new technologies, different types
of data, and other surveys, and to make suggestions for the CPR’s evolution. In the past year, two



individuals were gpproached to chair the group, but both declined. These individuas may be
appropriate members of the eventua working group. Ivan Heaney was suggested as a chair for the
working group and accepted. The find membership will be determined in consultation between the new
Executive Committee Report for the group (Julie Hall) and Ivan Heaney, and submitted to the SCOR
Executive Committee for gpproval.

2.2.13 WG 116—Sediment Traps and ?*Th Methods for Carbon Export Flux Determination
Executive Committee Reporter, Nick McCave, noted that this working group will meet for the first time
in Amgerdam, in July 2001, in conjunction with the IGBP Open Science Conference. Detalls of the
mesting, including the budget, are till being worked out. Funding was included in the SCOR budget for
the working group’s activities in 2001.

2.2.14 SCOR/IMAGES WG 117—Synthesi s of Decadal to Millennial Climate Records of the
Last 80ky Years

Executive Committee Reporter Nick McCave told the SCOR mesting that the working group

membership has not yet been identified and thus not yet approved. Funding was included in the SCOR

budget for the working group’s activities in 2001, pending gpprova of working group compostion. The

product of the working group will be abook based on an internationa workshop held in 2000. 1t was

proposed that the working group hold a smal meeting at the 2001 International Conference on

Pa eoceanography in Sapporo, Japan, and alarger meeting in 2002 or 2003.

2.2.15 WG 118—New Technologiesfor Observing Marine Life

Executive Committee Reporter Peter Burkill told SCOR members that this working group was
proposed and accepted in 1999. Funding was supplied by the Alfred P. Sloan Foundation for this
group. Thefirst meeting of the group will take place on November 9-11, 2000 in Victoria, Canada, and
will be abroad review of technologies for observing marine life. The group was given permisson to
meet twice before the SCOR Executive Committee meeting in 2001 and Van Holliday was approved as
a co-chair for the group.

2.3 Proposals for New Working Groups
The following proposas for new working groups were received by the SCOR Secretariat before the
deadline and circulated to dl national committees for comments.

2.3.1 Sediment Fluxesand Budgetsin Estuarine and Coastal Areas

This proposa was submitted by Gerardo Perillo (Argenting) and Bjorn Kjerfve (USA). It was
presented by Bjorn Sundby. Thisworking group proposed to promote the scientific investigation of
sediment fluxes and budgets in estuarine and coasta areas with the am of establishing their importance
to local and globa sediment cycling and their influence on biogeochemica processes. To achieve this
am, the working group would identify our present knowledge base and gaps in information available,
and offer suggestions for changing the status of this knowledge base.

Much work can and should be done on the proposed topic. However, the terms of reference for the
group were thought to be too broad for a SCOR working group (and perhaps too researchoriented)



and the proponents may consider re-submitting a more focused proposal. The proposal should mention
the Land- Ocean Interactions in the Coasta Zone (LOICZ) program and potentia interactions with it,
not duplicating LOICZ activities. Coagta engineering and hydrology expertise should be consdered for
the proposed committee and the committee membership should reflect the importance of thisissuein the
tropics. The subject of this proposal is also related to the SCOR/IGBP Initiative on the Future of

Ocean Research in Earth System Science.

2.3.2 Developing Quantitative I ndicators for Marine Ecosystems from Environmental,
Ecological, and Fisheries Perspectives

John Field and Michael Sinclair presented this proposa for a new working group. (Nick McCave

assumed chair of the Generd Meeting during this presentation.) The proposal arose from a

recommendation of the SCOR Working Group on The Impact of World Fisheries Harvests on the

Stability and Diverdty of Marine Ecosystems (WG 105) and was submitted by Philippe Cury (South

Africa). Thefull text of the proposd isgivenin Annex 3.

The need for precautionary management of marine resourcesis both obvious and crucid for fisheries.
Scientists and managers have recognized that management could be more effective if it evolved from a
sngle-species basis to amultispecies or ecosystem basis. However, theory is lacking a the ecosystem
level and development of such theory will require a paradigm shift in which the ecosystem level comesto
be viewed as an integrative leve for ecologica studies; this gpproach wasiinitiated in the 1980s by
SCOR WG 73 on Ecosystem Theory for Biological Oceanography. However, the ecosystem scae has
not received much atention in scientific studies even though an ecosystem srategy for the assessment
and management of internationd coastal ocean waters now exigts with the Globa Environmenta

Facility’ s Large Marine Ecosystem initiative. The definition of quantitative indicators for marine
ecosystems from environmenta, ecologica, and fisheries perspectives could provide a bridge among the
different scientific disciplines and provide an efficient way to present results to fishery and coadtd
managers. The am of this working group would be to promote a sound theory to underpin “ecologicaly
sugtained fisheries’ and to develop a scientific gpproach for defining quantitative indicators to assess
changes in marine ecosystems. Achieving thisam could yidd new and refreshing insgghts, which will be
essentid for achieving political and management gods. Such aworking group istimely because a
number of modds now exigt that can use and/or generate quantitative indicators.

The working group would

review the current state of knowledge in different marine and terrestrid disciplines relevant to
the development of quantitative indicators for marine ecosystems,

review theories and quantitative indicators that have been developed in terrestrid ecology and
assess their utility for marine ecosystems;

develop new quantitative indicators (including socioeconomic ones) to study the functiond role
of gpeciesin ecosystems (including exploited species) using output of modds or available time
series, and using satdlites and geographic information systems,

apply these quantitative indicators in a comparative way to characterize ecosystem sates,
changes, and functioning; and



as=ssthe utility of these quantitative indicators for management purposes and for the
sugtaingble utilization of renewable resources.

Two workshops would be organized in conjunction with working group meetings to promote and discuss
the definition and use of quantitative indicators for ecologically sustained fisheries, resulting in abook in
2004.

The SCOR Executive Committee approved this working group proposa, pending afew changesto the
proposa and revison of the composition of the working group. Specificdly, the ecolabding issue (see
Annex 3) should not be included in the working group’ s activities because it is not a scientific issue and
thus outsde SCOR’ s scope. It is particularly important that bottom+up (energy and dement flows) and
top-down (ecosystem structure and function) modeers be included in the membership and that
expertise in phytoplankton dynamics be included. SCOR would like to see the term “quantitative
indicators’ used instead of the word “metrics.”  The number of working group members needs to be
reduced to 10. Thisworking group should interact with GLOBEC, the Census of Marine Life
(including the SCOR Working Group 118 on New Technologies for Observing Marine Life), and any
ICES activities on this topic.

2.3.3 PREDICT - Predicting Resilience and Recovery of Disturbed Coastal Communitiesin
the Tropics
This proposa was submitted by Migud Fortes (Philippines) and presented by Fortes and Executive
Committee Reporter Bjorn Sundby. This working group proposes to compile available data and
information on the structure and dynamics of coagtd ecosystems in the tropics and transform these into
models predicting the resilience and recovery of such systemsin response to human impacts. These
mode s will be integrated in generd mode s for the integrated management of coastd zone regions of the
tropics.

To achieve the genera goa of the project the following specific objectives are proposed:

Document how the spatid fragmentation of disturbed plant populations of tropical coasta
ecosystems affects their genetic diversity and their ability to recover from disturbance.
Document the sediment conditions that alow the growth and recolonization of tropica coastal
plant communities and the potentid for resilience and recovery of these conditionsin the
region’s coastal systems under pressure.

Evauate the importance of seagrass and mangrove carbon in sustaining the food webs of
coastal ecosystems aong a gradient of ecosystem deterioration and recovery.

I ntegrate the knowledge acquired into a model predicting the resilience and recovery of tropical
coadtal ecosystems.

Thisworking group would be the continuation of an exigting group and activity. Although many SCOR
members think thisis an important topic, SCOR declined to accept the proposal at thistime. It
recommended that if this proposal is submitted at alater meeting, it consider the rlevance of LOICZ.
Both the working group’s activities and its compaosition should recognize that mangrove and seagrass
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sysems are in peril worldwide and that a comparative approach amnong different areas of the world
could be more informative than one focused solely on Southeast Asa. Rhizophoran mangrove species
should be included and the effects of crustaceans and other benthic organisms should be considered.
The economic impacts to be considered should be broadened.

2.3.4 Marine Phytoplankton and Global Climate Regulation: The Phaeocystis Species
Cluster As Model

This proposa was submitted by W.W.C. Gieskes through the SCOR Committee of The Netherlands.

It was presented by Dr. Robert Duce, the SCOR Executive Committee Reporter for the proposa. The

full text of the proposal isgivenin Annex 4.

Scientific Rationale and Background

The ocean’s microdgee play akey rolein the cycling of ements that largely determine the globd
climate. For example, the ocean’ s uptake of carbon dioxide (CO,), a*“greenhouse” gas, is mediated
sgnificantly by photosynthetic fixation of carbon by marine phytoplankton and sequestration of aga
biomass to the deep sea. Through this process, a portion of excess carbon emitted by fossl fue
combustion and burning of terrestrid plantsis removed from the atmosphere. Another gas that
influences dimate, but which may mitigate predicted greenhouse warming—dimethyl sulfide (DMS)—is
produced by marine phytoplankton. Once in the atmosphere, DM S is oxidized and the products of this
process form cloud condensation nuclei. Over remote ocean areas most cloud condensation nuclel are
derived from DMS; it iswell known that clouds are “the wild card in the deck” in climate prediction.
Fifty to sixty percent of Earth’ stotd naturd sulfur emisson to the atmosphere is contributed by DMS,
and ninety percent of this flux originates in marine environments,

Onefamily (the Prymnesiophyceae) in the array of marine algee is the most important as an
intermediary in the transfer of carbon and sulfur between ocean and atmosphere. Two species from this
family are usudly the focus of research because they can grow to such abundance (*blooms’) that they
become vishle in satellite images of ocean color and reflectance: Emiliania huxleyi and Phaeocystis
globosa. It isgenerdly assumed thet the role of these speciesin the biogeochemicd cycling of dimate-
relevant dements, including trace metds that limit plankton growth, isin proportion to their abundance.
Of the two species, Phaeocystis is probably the most influentid; this speciesis estimated to be
respongble for as much as 17% of annud DM S fluxes from seato air. Many of the functions of
Phaeocystis, and even details of its life cycle, remain enigmatic despite the sgnificant knowledge that
has been gathered to date.

It is dear from the foregoing that Phaeocystis is an ided mode organism for studies of the role of
marine microagae in globa biogeochemica cycling and dimate regulation. The carbon and sulfur cycdes
aeintimady linked in Phaeocystis, and iron and manganese—metas now known to govern microaga
productivity over much of the ocean—accumulate to high concentrationsin Phaeocystis colonies due to
the specific microenvironment indde. In other words, the cycling of dl the dementsthat arerdlevant in
marine and atmospheric biogeochemistry and modeling thereof come together in this Sngle species.
Phaeocystis has gradudly become the focus of an internationd group of scientists from avariety of
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disciplines ranging from meteorology and atmaospheric chemistry to ecophysology. Groups have come
together three times since the late 1980s—the last time in the Netherlands in September 1999—to
discuss and evauate progress on Phaeocystis research.

An integrated, multidisciplinary research plan is urgently needed, based on a description of the state of
the science and modeling of the regiond and globa significance of Phaeocystis and of itsrole asalink
in dementd cyclesthat are centra to biogeochemistry of the ocean and the overlying amosphere. Now
isthe timeto create an inventory of chalenging research issues, assess critical areas of ignorance, and
design an action framework. A SCOR working group would be an appropriate mechanism to achieve
these gods.

Terms of Reference
The proposdl ligts the following terms of reference for the working group:

Edtablish awebsite to facilitate coordination of ongoing research worldwide and to creste
cohesion of efforts

Make an inventory of aspects that relate to cycling of biogeochemicaly relevant dements,
induding

- Factors regulating bloom inception

- The grazing issue: bottom+-up or top-down control

- Cdlular response to environmentd factors

- Digribution patterns (using molecular probes)

- Genetics. pathways of didtribution and biodiversty in the cluster

- Biogenic fixation and emisson of climate-relevant gases

- Cloud inception and characterization of condensation nuclel over blooms

Meet once a year to discuss progress and divide tasks to arrive at a series of chapters
produced under the responsibility of members of the working group.

In the last year, write a series of reviews covering the subjects mentioned under item 2, which
will be the chapters of abook that will be the product of the working group. At least two of the
working group members are responsible for each chapter.

SCOR approved thisworking group, pending some modifications to the tasks/approach and working
group composition. SCOR members thought that the proposed tasks are well focused, address
important questions, and bring together several disciplinesto addresstheissues. The group should be
broadened to include more members from developing nations and more physica oceanographic
expertise, and should eiminate the multiple members from asngle inditution. The working group should
deveop linkages with SOLAS and with the new project on Phaeocystis being funded by the U.S.
Nationa Science Foundation. Other DM S-producing species could easily be added, providing a
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comparative aspect to the study and making it easier to extrapolate from Phaeocystis (the model) to
other phytoplankton species.

2.3.5 Variability of Ocean-Atmosphere Fluxes

The proposal for this working group arose from the recommendations of SCOR/WCRP WG 110 and
was submitted by Sergey Gulev. The working group aso would be cosponsored by WCRP. The
proposa was presented by SCOR Reporter Wolfgang Fennel and Sergey Gulev. The proposed
working group would

review and quantify the uncertainties of the present knowledge of air-seaflux variability on
different time scales,

summarize the requirements of different scientific disciplines for the quantitative description of
multi- scde varidbility of ar-seafluxes,

edtablish an optima Strategy for the improvement of existing, and development of new, long-
term time series of ar-seafluxes, including agrategy for the development of reconstructed flux
products,

catdogue avallable long-term local, basin-scade, and globd time series of surface fluxes and
evauate these time series to provide different scientific communities with the knowledge of their
strengths and weaknesses;

keep the scientific community informed about the work of the group by the use of the World
Wide Web, by publication of the fina report and cata ogue, and by convening, a a suitable
time, a scientific workshop;

keep SCOR informed of progress in the area and to present recommendations for action, as
necessary.

The proposed working group has an interdisciplinary character with a strong climate component. Given
the very successful cooperation of SCOR with WCRP on the subject of air-seafluxesin the exidting
working group, it is proposed that the new working group be formed jointly between SCOR and
WCRP.

SCOR members agreed that the existing working group has been quite productive, but noted that the
group has not yet completed its tasks, pending completion of amgor workshop in May 2001, so
proposal of anew working group is premature. SCOR Members were concerned that the proposed
working group would basicaly continue the existing group, violating SCOR operating principles.
Members suggested that variability of air-seafluxes is an important issue and that the proponents should
consider proposing thisidea as a continuing activity of SOLAS (e.g., part of its Focus 2), CLIVAR,
GEWEX, or GOOS. In any case, gpprova of anew SCOR working group should wait at least until
the existing working group’s report has been evauated by the community. If thisideais resubmitted as
a SCOR working group, it should include areconstituted set of members, with a greater number from
developing countries, and with input from WCRP.
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24 The Disciplinary Balance Among SCOR Working Groups

The Executive Committee agreed in 1999 that dl future SCOR meetings should consider the disciplinary
balance of SCOR groups (after new working groups are gpproved). Scientific gagps should be identified
and communicated to nationa committees when the next request for working group proposalsis sen.

The ad hoc committee gppointed at the beginning of the Genera Meeting reported on this topic after
decisons were made on the proposas for new working groups.

The committee found the disciplinary baance among the existing SCOR activities and &ffiliated
programs was generdly good. Chemidtry isreatively underrepresented, particularly organic
geochemidtry, but this area could be strengthened by continued collaboration with [JUPAC on new
studies and through the new activity on the Future of Ocean Biogeochemistry. Members suggested that
SCOR send aletter to IUPAC, telling them how much SCOR values their cooperation. Geology is
strong through affiliated programs, but not in terms of direct SCOR activities. John Field mentioned the
need to form strong linkswith CLIVAR.

3.0 LARGE-SCALE SCIENTIFIC PROGRAMS
31 Committees

3.1.1 SCOR/IGBP Joint Global Ocean Flux Study Scientific Steering Committee

The Chair of the international JGOFS SSC, Hugh Ducklow, made a presentation about JGOFS
achievements and plans. An extengve written report (given in Annex 5) was presented by JGOFS,
describing activities during the past year, including the Open Science Conference (held in Bergen,
Norway, in April 2000), plans for products and publications arising from the JGOFS synthesis effort,
plansfor 2001, aproposa for reduction in size of the JGOFS SSC, information on the status of the
Internationa Project Office (1PO), a JGOFS meeting calendar, and budgetary information. A review of
a JGOFS publication by Alan Longhurst included in the briefing book praises the role of SCOR inthe
planning and implementation of programs like JGOFS.

JGOFS has included the participation of 10,000 scientists from 20 countries, conducting 1,100 cruises,
and publishing 2,000 journd publications dtogether. So far, 17 specid issues of Deep-Sea Research
have focused on JGOFS research. Among other JGOFS accomplishments, Ducklow reported that the
JGOFS Hawaiian time series (HOT) gtation has been instrumentd in showing that aregime shift is
occurring in the North Pacific Ocean. Dissolved inorganic carbon has increased in the surface ocean
due to enrichment of atmospheric CO,, A decrease in surface ocean dissolved inorganic phosphorus
has occurred because of the increased activity of nitrogen-fixing species such as Trichodesmium which,
aong with coccolithophorids, has become more dominant in the past decade. The ocean in thisareais
no longer nitrogen limited; it is now phosphorus limited. Dissolved organic carbon concentrations have
increased and vertica export of carbon has decreased, possibly due to increased cycling of carbonin
surface watersin the microbia loop. These changes might be driven by changesin the frequency of the
El Nifio- Southern Oscillation phenomenon, which could cause changesin mixing intengtiesin the
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surface ocean. JGOFS has demonstrated the importance of key species, athough the program has
largely aggregated al phytoplankton species in bulk values for anadyses and modeling purposes.
Remote sensing of ocean color was available too late to be very useful to JGOFS, but sea surface
temperature measurements from satellites were important.

JGOFS has hdlped achieve a new understanding of the role of continental margins in carbon cycling and
has been addressing the controversy (through the JGOFS Continental Margins Task Team) about
whether the margins are a source or sink of carbon. A mgor achievement of the past decade has been
the globd CO, survey conducted by JGOFS scientists on WOCE cruises. There has been anew
recognition of the importance of the Southern Ocean as a carbon sink. The Southern Ocean Iron
Enrichment Experiment (SOIREE) tested John Martin’s hypothesis about iron limitation in the Southern
Ocean and demongtrated enhanced productivity upon iron addition.

JGOFS s conducting an Ocean Carbon Model Intercomparison Project (OCMIP) among 13 models,
in cooperation with the IGBP Globd Andyss, Interpretation, and Modding (GAIM) project. The goa
of thisexercise is to understand the differences among the existing modds. All models have smilar
global integrated uptake of CO,, but differ in regiond ar-sea fluxes of CO,. The modelsbeing
consdered use different grid levels and none include biology, instead using the Redfield Ratio.
However, some biology is being incorporated in the newest verson of one model. It is becoming
increasingly obviousthet it isimportant to pay attention to individud “keystone’ species and ecosystem
structure.

The mgor highlight of JGOFS activity over the past year was the Open Science Conference. More
than 200 individuas attended the conference and participated in plenary sessions, poster sessions, and
round-table discussons. The meseting featured a strong emphasis on synthess of research results, which
isaso the focus of the remaining years of JGOFS activity. A book from the meeting will be produced
in the Springer-Verlag IGBP book series in about two years. The next and final open science
conference will be held at the U.S. Nationa Academy of Sciencesin 2003.

JGOFS finances arein relatively good shape, dthough only the United States is funding synthesis
activitieson alarge scde. Ducklow made a pleafor SCOR members to encourage their countries to
fund synthesis, data management, and archiving, and to submit exiging data. Not al individuas who
have participated in JGOFS research have submitted their data. A Data Management Task Team has
been formed to compile inventories of data. JGOFS data sets tend to be smaller than data sets from
programs like WOCE, but with a greater number of variables and more metadata. JGOFS would like
to find funding to compile the remainder of its data and put dl datain the same format. Ducklow noted
that JGOFS has a data policy, but that the newness of the computer revolution, the lack of mandatory
data submission in some countries, and the large number of data and metadata has hampered the
program’s attempts to gather dl existing data. JGOFS is seeking funding to collect the remaining data
and put it into asingle format.

Regarding membership, JGOFS proposed to let three members rotate off the SSC, without replacing
them, since the project is in the synthesis phase. SCOR gpproved this request.
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3.1.2 SCOR/IGBP/10OC Scientific Steering Committee on Global Ocean Ecosystem
Dynamics (GLOBEC)
An extensive written report from GLOBEC (see Annex 6) was supplemented by a brief presentation by
the Executive Director of the new GLOBEC IPO, Manud Barange. Information was provided on
implementation of the GLOBEC program through four Focus Working Groups and four Regiona
Program Groups. Links with complementary activitiesin IGBP, 10C, ICES, PICES, and other
internationd organizations are discussed in the report, as are plans for 2001 and continuing concerns
over adequate funding for the IPO. Nominations for new members of the SSC were presented.

Barange noted that the internationd GLOBEC Implementation Plan was completed in 1999, and focus
groups began meeting in 2000. GLOBEC plans to convene an open science conference in 2002. The
program recently published a new data policy. One GLOBEC working group has identified the need to
rescue existing data. This group is dso developing satistica rules for analyzing past data and long-term
data series, consdering auto-correlation and other confounding factors.

Following publication of the GLOBEC Implementation Plan in 1999, the GLOBEC SSC and IPO
developed an ambitious program of activities for the next few years. The project is based on three
pillars. foci working groups, regiond programs, and nationd activities.

Focus 1 WG: Retrospective analysisand time-series studies—Thegenera objective of this
focusisto identify and understand the characteristic naturd modes of physica forcing and marine ecosystem
variability over arange of tempora and spatial scales. Thefirst meeting of theworking group took placein
Sitges, Spain, on 18-19 May 2000, to set acalendar of activities and develop aworking plan.

Focus2 WG: Process Studies—Under Focus 2, GLOBEC will investigate specific mechanisms
thought to link ecosystemn responses with environmenta variability. To initiate activities in this focus, the
working group met in Roscoff, France on 11-14 September 2000.

Focus 3 Predictiveand modeling capabilities—Thisfocusisdesgned to understand and predict
how populations of marine animas respond to natural and anthropogenic changes in globd climate, by
bringing together the expertise and the activities of regiond and nationd programsin predictive modeling.
The group was gppointed early in 2000 and met in Chape Hill, North Carolina, USA on 10-12 July 2000.

Focus4 WG: Feedback from Changesin Marine Ecosystem Structure—At the GLOBEC
SSC mesting in Spain during May 2000, two specificissueswereidentified for early ectivationin thisfocus
(1) effects of fishing and (2) naturd and human system implications of large-scde changes in marine
ecosystemns. GLOBEC will not gppoint aworking group for thisfocus. Rather, because of thediversty and
breadth of potentid topics, it will convene ad hoc groups of experts to work on particular topics.
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Regional GLOBEC Programs

Small Pelagic Fishes and Climate Change Programme (SPACC)—A planning meeting to
review the implementation of the program was held in La Jolla, Cdifornia, USA in March 2000. At the
mesting, four main lines of activity were idertified: (1) long-term changes in ecosystems, (2) comparative
population dynamics, (3) reproductive habitat dynamics, and (4) economic implications of climate
change. SPACC hasfidd activitiesin the Benguela, Cdifornia, Humboldt, and Kuroshio currents, as
well as the temperate environment of the Bay of Biscay. As part of the International GLOBEC support
to developing regions, a SPACC workshop was held in Namibiain October 2000. An initiative to
coordinate SPACC research in East Asia has been planned for 2001 with the support of the Asa-
Pecific Network for Climate Change research.

Southern Ocean GLOBEC—The SO GLOBEC field program intends to conduct year-
round monitoring of krill habitat, prey, predators, and compstitors, with emphasis on sampling in winter.
Attempts are been made to fill possble sampling gapsin collaboration with Internationd Whaling
Commission. The program has two core sampling aress, the Antarctic Peninsula and the 70°E region,
athough additiona stes may be added.

| CES Cod and Climate Change Programme (CCC)—A badc hypothesis of this program is
that the environment regulates the growth of cod larvae, both directly and through zooplankton growth
and surviva. The CCC is hdfway through its 5-year plan. The 7 mgor components of the program are
(2) incorporation of environmenta information into fisheries management, (2) retrospective andysis, (3)
zooplanktoncod linkages, (4) comparative analys's (between stocks and regions), (5) climate and
atmosphere-ocean linkages, (6) data availability and management, and (7) synthesis.

The CCC hdd aworkshop on the dynamics of growth in cod in May 2000, as well as their annua
conference. In 2001, the CCC plansto initiate synthesis activities, possbly leading to the publication of
asynthesis book in 2003.

PICES Climate Change and Carrying Capacity (CCCC)—The CCCC consists of four
task teams that are conducted jointly between GLOBEC and North Pacific Marine Sciences
Organization (PICES). The task teams conducted severa workshops at, and leading up to, the PICES
Annua Science Conference in Hakodate, Japan, in 2000. Other task team activitiesinclude a
delinegtion of ecozones in the North Pacific and planning of iron fertilization experimentsin the western
gyre (2001), Station P (2002), and the open ocean (2003); a compilation of relevant sampling strategies
and methods; and assisting in planning a pilot Continuous Plankton Recorder project.

National Activities—Activitiesare carried out by 15 nationa GLOBEC programs.
Angola/Namibia/South Africa, a consortium of Black Sea nations, Brazil, Canada, Chile, China, France,
Italy, Japan, Mexico, Netherlands, Portugd, Spain, United Kingdom, and United States. To facilitate
coordination and program development, the GLOBEC IPO isin the process of publishinga GLOBEC
Report describing the activities of each nationd program.
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GLOBEC IPO—The PO isfinancidly supported by the Naturd Environment Research Council (UK)
and the Universty of Plymouth. The former has extended its commitment until 2004, whereas the latter
has an initid commitment until end of 2003. The U.S. Nationd Science Foundation provides support
for the GLOBEC SSC's planning and coordination activities, through SCOR. Attempts to secure
additiond funding for the program from the European Union have not yet been successful. Securing
adequate, ongoing funding for the PO operation remains an area of concern.

The SCOR Reporter for GLOBEC, Peter Burkill, noted that the program is now proceeding
productively. The IPO isfully operationa and nationd activities are working well. The number of
nations involved is expanding, particularly in Ada, Africa, and Centrd and South America. The
program has a solid component focusing on devel oping new measurement technologies. Concerns for
the program include funding for the I PO, rotation of members off the SSC in 2002, and lack of
Canadian involvement at anationd level. The existing funding stream was developed before the
edtablishment of the IPO. More funding is needed to develop new initidives.

3.1.3 SCOR/IOC Scientific Steering Committee on Global Ecology and Oceanography of
Harmful Algal Blooms (GEOHAB)

SCOR and 10C convened aworkshop in 1998 to follow-up on the activities of SCOR Working Group

97 and to serve asinput to a science plan for anew program. The GEOHAB SSC has been primarily

concerned with the preparation of their science plan for approva by SCOR at the General Mesting.

The plan was presented by GEOHAB SSC Member Patricia Glibert. Comments from an internationa

set of three reviewers was presented by Bjorn Sundby, the SCOR Reporter for the activity.

Glibert noted that this activity was devel oped because there has been an increase in some human
illnesses (e.g., pardytic shelfish poisoning) that are manifestations of harmful aga blooms (HABsS) and
the number of high-biomass blooms worldwide may beincreasing. The draft science plan includes 5
program elements and expects to be linked with GOOS, LOICZ, and GLOBEC.

Sundby stated that the SSC has worked very rapidly and has devel oped a comprehensve plan. Al
three reviewers endorsed the program, athough they aso provided significant comments for
improvement of the Science Plan. SCOR gpproved the Science Plan in concept, pending response to
reviewers comments and additiona editing of the plan. Specific technica concerns included the need
for amore baanced trestment of the role of nutrients in HABS, evidence for globa increasesin HABS,
and phytoplankton ecophysiology versus ecology. SCOR members discussed the merits of condensing
the plan, publishing it as part of the eventud GEOHAB Implementation Plan, and other potentia
gpproaches. In the end, members agreed that the Science Plan should be published as soon as
possible, as a stand-aone document, because it could be useful immediately.

The GEOHAB SSC will meet in La Paz, Mexico one month after the SCOR Genera Meeting and will
use that opportunity to work on responding to reviewers comments. A mgor concern continues to be
funding for a GEOHAB IPO. France has made an offer of partia support, but support for an executive
director is dlill lacking.



18

3.2  Scientific Programs Under Development

3.2.1 SCOR/IGBP/CACGP Surface Ocean Lower Atmosphere Study (SOLAS)

Processes at the ocean-atmosphere interface govern the transfer of chemica species, momentum, and
energy between the ocean and atmosphere. Ignorance of the magnitude and tempord variability of such
transfers hinder our ability to develop a predictive understanding of globa change. SOLAS will focus
on understanding biogeochemica and physical interactions of the uppermost layer of the ocean (0— 200
m) and the portion of the atmosphere immediately above the ocean surface (to about 1 km). An open
science meeting was held in February 2000 in Damp, Germany. It included 250 participants from 22
countries. Twelve countries are now developing nationd activities.

A SCOR/IGBP/CACGP SOLAS Planning Group has completed its task of preparinga SOLAS
Science Plan for approva by SCOR and IGBP. The plan was presented by a co-chair of the planning
group, Robert Duce, and five externa reviews were presented by Executive Committee Reporter Peter
Burkill. All five reviewers were very supportive, with afew suggestions for improving the Science Plan.
An important approach of SOLAS is using testable hypothesis to ensure that observations and
experiments are relevant to understanding key interactions; the problem is divided into 3 foci. SCOR
accepted the Science Plan and assembled alist of potential members of a Scientific Steering Committee
for SOLAS. SCOR approved SOLAS asaforma SCOR program and awaits co-sponsorship by
IGBP and the Commission on Atmospheric Chemistry and Globd Pollution (CACGP) of IAMAS.
Both the Science Plan and the potential members were to be transmitted to IGBP and CACGP for their
review. The Science Plan will be revised based on IGBP comments. SOLAS will aso involve WCRP.

3.2.2 SCOR/IGBP Initiative on the Future of Ocean Research in Earth System Science

The 1999 SCOR Executive Committee Meeting gpproved funding for an exploratory meeting to discuss
aframework for the next generation of internationa research projectsin the area of ocean
biogeochemigtry. The planning workshop was held in Plymouth in late September 2000, chaired by
Patrick Buat-Menard and John Field. Buat-Menard presented a summary of the workshop and a draft
summary report from it. Input was sought on how SCOR should proceed, in partnership with IGBP, to
enaure that internationd effortsin thisfield are coordinated so as to address gapsin our understanding
and to meet the objectives of IGBP, taking into account the results of the synthesis of JGOFS and
results from other programs. A draft summary from the Plymouth meeting was didtributed at the Generd
Mexting.

SCOR approved the formation of asmall internationa planning group to develop the foci and tasks of
the plan in greater detail and to report back to SCOR and IGBP by the end of 2001. Some members
felt that the report needs more detail on inorganic geochemistry and the sediment-ocean interface.
Peter Burkill was approved by SCOR to chair the planning committee. The names of the chair and a
draft committee date will be forwarded to IGBP for their consideration.
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3.2.3 Progress Report on a SCOR Initiative to Enhance Graduate Education in the Marine
Sciences in Developing Countries, Using a Regional Approach
A workshop was held in 1998 to study the problem of underrepresentation of individuas from
developing countriesin ocean sciences. The workshop was funded by the Rockefdler Foundation and
held at the Bdlagio International Study Center. Additional Rockefeller funding was secured for surveys
of (1) potentid funding sources for continuation of this activity and (2) curriculum issues. The survey of
funding sources has been completed and will be restricted to use by SCOR for at least 12 months. The
survey of curriculum issues will be completed in afew months. Individud participantsin the Bellagio
meeting have reported some success in developing regiond activities. A group of interested individuas
met during the General Meeting. They recommended SCOR sponsorship of continuing activities of this
group and search for financia support for the activities, including a 20% sdary postion. Most SCOR
members agreed that SCOR should not endorse a process for certifying oceanography departments,
because such a process would undermine existing university programs.

SCOR approved continuation of the group as a planning group and agreed to fund a 20% person (if
support can be located), not necessarily at the SCOR Secretariat. The next activity of the project will
be amesting held in conjunction with the Executive Committee meeting in Mar dd Plata, Argentinain
October 2001. José Stuardo was approved to chair the planning group (which will be comprised of the
individuals who attended the Bellagio meeting) and Cintia Piccolo will be the SCOR Executive
Committee Reporter. SCOR members agreed that this would be a planning group that might eventudly
deveop into an affiliated program.

3.3  Affiliated Programs®

Generad Meetings are the occasions at which these international programs are reviewed by SCOR. The
main points conddered are whether the qudity of the scientific program remains excdlent, and is
aufficiently internationa in scope and membership to judtify continuing ffiliation with SCOR. Each
program is asked to report on the benefits accruing to their organization and SCOR by aforma
afilition. All of the following programs were goproved for continued affiliation.

3.3.1 Acoustic Monitoring of the Global Ocean (AMGO)

A written report was received from AMGO and included in the briefing book. Cintia Piccolo, the
SCOR Executive Committee Reporter for this group, reviewed the report briefly. This program isthe
successor to the Acoustic Thermometry of Ocean Climate (ATOC) program and is an outcome of
SCOR Working Group 96 on Acoustic Monitoring of the World Ocean. Its purpose isto monitor
large- scde phenomenain the globa ocean. Prdiminary andyses of ATOC dataindicate that acoustic
thermometry is a powerful tool for making routine measurements of large- scale ocean variability and
hest content. The program isin the preiminary planning stage for a new effort in the Indian Ocean, with
asource off Cocos Idand. The monitoring program will use hydrographic sations being ingdled in the
Indian Ocean region by the Comprehensive Nuclear Test Ban Treaty Organization. The next meseting of
the group will bein April 2001 a the Southampton Oceanography Centre in the United Kingdom.

% Written reports were presented for many of these programs, but are not included herein. Please contact the program offices for
information.
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3.3.2 PAGES/SCOR International Marine Global Changes Study (IMAGEYS)

A written report was submitted by IMAGES for the Generd Mesting briefing book. Nick McCave,
SCOR Reporter for this activity, made brief comments about IMAGES and referred interested
individuals to the project’s Web ste (http://imagespclab.ifg.uni-kiel .defindex.ntml). (IMAGESisthe
ocean component of PAGES.) McCave turned the discussion over to Laurent Labeyrie, who isthe new
chair of IMAGES. McCave noted that Labeyrie and France are to be commended on provision of a
research vessdl for IMAGES cruises. SCOR members agreed that it would be appropriate for the
incoming SCOR President to write aletter of gppreciation to the agency that provides the ship.

Labeyrie noted that IMAGES is ill having problems gaining access to the coastal waters of some
nations. Thisisa problem that IOC should be able to help solve, dthough the fact that IMAGES
collects sediment cores makes some countries suspect that they are doing resource surveys. Some
cruises have been funded by loca coastd nations and the Ocean Drilling Program.

3.3.3 InterRidge - International, I nterdisciplinary Ridge Studies

The InterRidge office moved from France to Japan since the last SCOR mesting, with Agnieszka
Adamczewska assuming the role of Executive Director. A large number of SCOR member nations are
aso members of InterRidge. A written report was provided for the briefing book. SCOR Executive
Committee Reporter Nick McCave reminded SCOR members that InterRidge is a collaborative
program among nationa groups to study the globa mid-ocean ridge system. InterRidge includes severa
focus groups. A new working group on Hotspot- Ridge Interactions is being formed. Other recent and
upcoming activities include exploring the possibility of attaching instruments to unused undersea
telephone cables and planning to instrument the Cascadia Plate off the coast of Washington State in the
United States. InterRidge has aso begun discussons in the science and management communities about
the sustainable management of vent aress.

3.34 International Antarctic Zone (iIAnZone) Program

A written report was submitted to SCOR by the iAnZone program and included in the briefing book.
SCOR Reporter Cintia Piccolo noted that program scientists recently published a series of papersin the
journa Deep-Sea Research and recommended continued affiliation of iAnZone with SCOR, which was
approved.

3.3.5 International Ocean Colour Coordinating Group (10CCG)

|OCCG submitted awritten report for SCOR’s consideration. John Field, SCOR Executive
Committee Reporter, reminded members that IOCCG promotes coordination among space agenciesin
the area of collection of ocean color data. |OCCG became affiliated with SCOR in 1998 and SCOR
currently handles finances for the group. 10CCG isinterested in education in developing netions; it has
held a number of training courses over the years. At the time of the meeting, IOCCG had produced
two reports, with athird one in press (on satellite color measurements of Case Il waters). Work groups
focus on topics such as calibration of sensors and performance of atmaospheric correction agorithms.
Also in progressis a pamphlet for the generd public on“Why Ocean Color?” Closer links are being
devel oped between IOCCG and GOOS. Continued affiliation with SCOR was approved.
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4.0 ORGANIZATION AND FINANCES

41  Membership

Elizabeth Gross reported on changes in SCOR membership since September 1999. The Japanese
SCOR Committee is considering an increase in its level of membership in SCOR. In order for thisto be
presented to the responsible agencies in Japan, aforma resolution was presented for gpprova by the
Generd Mesting. One action item from the 1999 Executive Committee meeting has not been

completed: the Officers were to gppoint a member of the Executive Committee to act as Membership
Officer, to as3s the Executive Director in the effort to persuade more countries to become involved in
SCOR activities. Other changes are

AUSTRALIA: has very recently replaced John Pardow with lan S.F. Jones as one of the
nominated members of SCOR from Austraia, making the present three
nominated members Angus McEwan, Terry Done, and lan Jones.

CANADA: Raj Murthy, adong with Bjérn Sundby and Ken Lee, are the Canadian members
of SCOR.

NEW ZEALAND: Julie Hal has be replaced Ron Heath as a New Zealand representative and
joins Terry Hedly and Keith Hunter.

RUSSIA: The two newly nominated members from Russa are V.V. Sapozhnikov and
A.G. Zatsepin; S.S. Lappo stays on asthe third.

SWEDEN: Agenta Andersson-Nordstrom and Edna Grandi replace Nils Holm and Jarl
Stromberg as the new members from Sweden.

USA: Robert A. Duce and Nancy Rabalais join Ed Houde as the three nominated
members to SCOR from the United States.

The following changes should be noted for representative member s of other ICSU Bodies.

IUGG: Dr. PaolaRizzoli, USA
[UPAP: Suk WangY oon, Korea
URSI: Martti T. Hdlikainen, Finland

It was decided by the SCOR Officers that the Past President would serve as the Membership Officer.

4.2  Publications Arising from SCOR Activities
Elizabeth Gross presented a report on publications arising from SCOR activities since the 34™ Executive
Committee meeting. These include the following:
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JGOFS Reports and Publications

The Changing Ocean Carbon Cycle: A Midterm Synthesis of the Joint Global Ocean Flux Sudy.
Edited by Roger B. Hanson, Hugh W. Ducklow and John G. Field. Published by the
Syndicate of the University of Cambridge, Cambridge, UK, 2000.

JGOFS Report No. 30. Publications 1988-1999. January 2000.

GLOBEC Reports and Publications

GLOBEC Newdetter - Issues 6.1 and 6.2.

GLOBEC Report No. 14: Report of aworkshop on the use of CUFES for mapping spawning habitats
of pelagic fish.

GLOBEC Specid Contribution No. 3: Report on aworkshop on the assmilation of biological datain
couple physica/ecosystem models (in press).

GLOBEC Specid Contribution No. 4: Update of GLOBEC nationd activitiesin 2000 (in press).

Publications Arisng from SCOR Subsdiary Bodies

SCOR Working Group 98. Worldwide Large-Scale Fluctuations of Sardine and Anchovy
Populations. RA. Schwartzlose, J. Alhet, et d. S Afr. J. mar. Sci. 21:289-347.
1999.

Ecosystem Effects of Fishing. Proceedings of an ICES'SCOR Symposium held in Montpéllier,
France, 16-19 March 1999. SCOR Working Group 105. Guest Editor: C. E. Hollingworth.
ICES Journd of Marine Science Symposium Edition. Vol. 57,
no. 3, June 2000. Academic Press.

Publications Arisng from Other SCOR Activities

The Freshwater Budget of the Arctic Ocean: Proceedings of the NATO Advanced Research
Workshop on The Freshwater Budget of the Arctic Ocean, Tdlinn, Estonia, 27 April-1 May
1998. Edited by Edward Lyn Lewis, Associate Editors, E. Peter Jones, Peter Lemke, Terry D.
Prowse and Peter Wadhams. NATO Science Series. Kluwer Academic Publishers. Series 2.
Environment Security - Vol. 70
ICSOS. Satellites, Oceanography and Society. Edited by David Halpern. Elsevier Oceanography
Series, 63. First edition 2000.
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The SCOR Web site was dso atopic for discusson. Bjorn Sundby has found the Web steto bea
useful entry point to the range of activities of the international oceanographic community. (See
comments below from the incoming Executive Director regarding the SCOR Website.)

4.3  Finances

An ad hoc Finance Committee was appointed at the beginning of the meeting (chaired by Vere
Shannon and including Petrick Buat-Menard, Julie Hal, and [lana Wainer) and it met with Elizabeth
Gross and Ed Urban to review the state of SCOR finances for the past and current fisca years. The ad
hoc Finance Committee reported to the Generd Meeting on this review and presented a budget for
2001 activities and recommendations regarding the levels of membership contributions to SCOR for
2002 (Annex 7).

The committee examined the auditor’s report for the 1999 fiscd year and found it to bein agreement
with the more detalled financid statements prepared by the Executive Director. The find (post-audit)
financid statement for 1999 is given in Annex 8. The mgor task of the ad hoc Finance Committee was
to review and revise adraft budget for 2001 activities, taking into account requests for support
contained in the reports of subsidiary bodies that had been discussed during the mesting.

The budget proposed for 2001 included approximately $772,000 in income and nearly $766,000 in
expenses, resulting in asurplus for the year of about $5,000. (The surplus provides abuffer for SCOR
operations in the event of unexpected expenses and delayed receipt of grants.)) The budget provides
sufficient funds for meetings of two new working groups established by the Executive Committee (WGs
119 and 120). A new expensein the 2001 budget in the part-time sdary for a Finance Officer
(Elizabeth Grosswill fill this pogtion upon her retirement as the SCOR Executive Director.)

The committee expressed concerns that severa working groups approved at previous meetings had not
yet held their first meeting. Thiswas favorable for SCOR' s finances in 2000, but bad for SCOR
otherwise. The committee expressed its expectation that the incoming Executive Director would be able
to locate new sources of funding.

Findly, the ad hoc Finance Committee recommended that the levels of the five categories of SCOR
membership dues for the year 2002 should only be increased by an amount equivalent to the increase
gpproved by ICSU for its members, namely 1%. Many currencies have depreciated against the U.S.
dollar, so many nations have aready experienced sgnificant increases in their dues because of exchange
rate changes.

Participants in the Generd Meeting approved the report of the ad hoc Finance Committee. SCOR
members a so gpproved two authorized signatories for the two SCOR checking accounts (for SCOR
and I0CCG): Elizabeth Gross and Ed Urban.

44  SCOR Secretariat
Asreported in the Presdent’s comments, Ed Urban was appointed as the new Executive Director of
SCOR, beginning immediatdly after the SCOR Generd Mesting, on October 16, 2000. Wedey Anne
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Ross will continue as SCOR’s Adminidirative Officer and Elizabeth Gross will become the SCOR
Finance Officer, responsible for asssting the Executive Director with budgeting, financid tracking, and
proposals and contracts.

Ed Urban described his gods for the coming years.
Create a smooth trangtion between Executive Directors.

Elizabeth Gross and the individuas who have volunteered for the SCOR Executive Committee and its
working groups over the years have created awell-run and successful organization. Urban considers it
fortunate that Gross will continue indefinitely on a part-time basisto assst himin the trangtion and to

help with finanda management.
Increase and diversfy funding of SCOR activities.

Urban plans to seek funding from traditiona sources, as wel as new sources, including new member
nations. He hopes to add three nations to the SCOR ranks in the coming year. Thiswill help SCOR
finenadly and will strengthen SCOR by bringing more diversity to the organization.

SCOR is presently highly dependent on U.S. sources of funding. Urban would like to explore new
sources of funding within the United States and in other nations, from government agencies and private
foundations. He dso would like to enlist help from nationa delegates to raise funding for SCOR
activities of interest to thair nations.

Use the SCOR Web site more effectively.

Urban gtated his bdief that SCOR could use the World Wide Web more effectively to communicate
SCOR activities to the oceanographic community and among SCOR nationd committees. For
example, the SCOR Handbook could be put on the SCOR Web site in a searchable format and
including more information and links for each SCOR Working Group. Increasing use of the Web has
an economic cost that must be balanced againgt the benefits obtained. Fortunately, work-study students
are available at Johns Hopkins Universty to help SCOR with Web gpplications.

Continue outreach to scientists from developing nations and develop new sources for funding
SCOR capacity-building activities

SCOR has received funding from the U.S. Nationa Science Foundation for the past 17 yearsto help
hundreds of scientists from developing nations and nations with economies in trangtion attend SCOR-
related meetings. Urban believes thisis an important program that could benefit from sponsorship by
other nations.
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Explore new partnerships with intergovernmenta and nongovernmenta organizations.

SCOR isin agood position to provide independent non-governmenta scientific advice to
intergovernmenta and nongovernmentd organizations more frequently. Severd different ICSU and
intergovernmental groups deal with ocean topics, as evidenced by past and present collaborations.
New partnerships with SCOPE, ICES, WCRP, and others could be fruitful.

45  Amendmentsto the SCOR Constitution

Changesin the SCOR Conditution are only alowed at General Meetings. A circular letter dated August
17, 2000 informed Nationa Committees of two proposed changes to the SCOR Constitution (see
Annex 9). One change would make it possible for the designated representative of the President of an
Affiliated Organization to serve as an ex-offido member of the Executive Committee if the Presdent of
the affiliated organization does not wish to fulfill thisrole. The second change is intended to ensure that
the President and Secretary of SCOR do not normally rotate off the Executive Committee at the same
time. SCOR members approved these changes and they were forwarded to ICSU for gpproval.

5.0 RELATIONSWITH INTERGOVERNMENTAL ORGANIZATIONS

Reports were requested from the following organizations. In the absence of thelr representatives at the
Generd Mesting, matters requiring action by SCOR, if any, were presented by the Executive Director.

51 I nter gover nmental Oceanographic Commission (10C)

SCOR and 10C cooperate in anumber of different activities and cooperation hasincreased significantly
in the past year. Elizabeth Gross, Umit Unluata (I0C' s representative at the meeting), and John Field
reported on the progress of these activities since the 1999 Executive Committee meeting, aswdll as
some new developments.

IOC organized a comprehensive review of the entire IOC science program called for by IOC's
Twentieth Generd Assembly (June 1999). The Presdent of SCOR participated in the review.

|OC, SCOR, and SCOPE are conducting an International Assessment of Ocean Science for
Sugtainable Development, based on a meeting held in Potsdam, Germany in 1999, called Oceans 2020.
The meeting was attended by approximatdly 60 individuads and produced awedlth of information.
Elizabeth Gross has been involved in coordinating production of the resulting book. The activity will
aso include a short booklet written by a science writer.

The Genera Bathymetric Chart of the Oceans (GEBCO) was last published in 1982 (5™ edition) and is
trangtioning to digitd maps. These maps are important for dl types of oceanography. GEBCO will
celebrate its 100-year anniversary in 2003. The Guiding Committee for GEBCO is cosponsored by
SCOR, and SCOR has been asked to co-sponsor the celebration. This matter
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will be taken up at alater SCOR meeting. GEBCO appreciates the work of SCOR Working Group
107.

|OC has requested that SCOR, SCAR, and WMO assist it with areview of the needs for coordination
of international Southern Ocean scientific programs. 10C will form an ad hoc group that will report to
IOC at their assembly in June 2001. Elizabeth Gross suggested that appropriate SCOR representatives
could include someone from the iIAnZone program and someone from the Southern Ocean GLOBEC
component.

IOC is atempting to develop anew policy on data exchange. This policy has been motivated by efforts
in some European countries to commercialize ocean data. Such commercidization goes againg ICSU
and SCOR principles of unredtricted data exchange. Restrictions on data access would put GOOS and
other ocean programsin jeopardy. The Stuation is presently at an impasse. IOC will convene a council
of government representatives to try to resolve theissue. SCOR and ICSU will beinvited to

participate.

The JGOFS/IOC CO, Advisory Pand was re-formed as the SCOR/IOC CO, Pand. The terms of
reference and membership were presented, as well as a draft report from the recent first meeting of the
pand. Interest in thisissue hasincreased over the past decade because of the accomplishments of
JGOFS and WOCE in carbon measurements. Terms of reference were presented in the proceedings
of the 1999 Executive Committee meeting. The gpproved committee includes:

Douglas W.R. Wadlace (chair), Universtat Kiel (GERMANY))

Leif Anderson, University of Goteborg and Chalmers University of Technology (SWEDEN)
Jacqueline Boutin, Université Pierre et Marie Curie (FRANCE)

Kenneth G. Cddeira, Universty of Cdifornia Lawrence Livermore Nationd Laboratory (USA)
Andrew G. Dickson, University of Cdiforniaat San Diego (USA)

Roger J. Francey, CSIRO Atmospheric Research (AUSTRALIA)

Michel Frankignoulle, Université de Liege (BELGIUM)

Peter Haugan, Universty of Bergen (NORWAY)

Dilegp Kumar, National Ingtitute of Oceanography (INDIA)

Y ukihiro Nojiri,, Nationd Indtitute for Environmenta Studies (JAPAN)

Corinne Le Quéré, Max-Planck-Indtitut fir Biogeochemie (GERMANY)

Andrew Watson, University of East Anglia (UNITED KINGDOM)

In January 1999, 10C organized an Expert Consultation for the Coastal Ocean Advanced Science and
Technology Studies (COASTS) Programme, which was chaired by Allan Robinson. The fundamentd
god of the COASTS program isto develop the scientific and technica basis necessary for the
management and health of the coastal oceans. The First COAST'S Global Workshop (CGW-1)
focused on physical processes and circulation and was co-sponsored by SCOR, the European
Commission, and |OC. SCOR participated in the first IOC COASTS effort by co-funding the first
workshop and two volumes (No. 10 and 11) of The Sea. SCOR is cosponsoring the new phase of the
|OC COASTS effort and nominated Bjérn Sundby to its planning committee, chaired by Allan
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Robinson. The new activity will result in two new volumes of The Sea, one on multi-scale
interdisciplinary processes and another on regiond studies. The latter will include 32 chapters focused
on different regions, each written by 3 or 4 scientists. SCOR included funds in its 2001 budget to
support the activity.

SCOR and 10C aso cooperate in the previoudy described GLOBEC and GEOHAB programs,
programs on submarine groundwater discharges (see SCOR Working Group 112), capacity building,
and indirectly in GOOS (ICSU consults SCOR for nominations).

In recent years, many new developmentsin the Globa Ocean Observing System (GOOS) have
occurred. Two landmark documents, Strategic Plan and Principles for GOOS and the GOOS 1998
Prospectus were published in 1998 and have been important in guiding the planning and implementation
aswdl asfund raigng for various GOOS activities. These documents are available from the GOOS
Support Officein the IOC Secretariat. Another development related to GOOS is the establishment of
the Joint WMO-10C Technica Commission for Oceanography and Marine Meteorology (JCOMM).
A new regiond 10OC office has been established in Perth, Western Audtrdia. Established with support
from the government of Western Audtrdia, this office will focus on GOOS-related mattersin the Indian
Ocean basin.

Following areview of the Training, Education, and Mutua Assstance (TEMA) Programme, IOC
changed the structure of capacity-building activities within IOC. TEMA isno longer consdered asa
separate program but rather as an essential component of al three |OC sections: science, ocean
sarvices, and observing systems. |OC offered to help follow up on the SCOR Bellago Workshop
initigtive that aims to establish graduate education in oceanography and environmental marine sciencesin
deveoping countries (see Item 3.2.3). The need for this was discussed in both the |IOC/WESTPAC
Sub- Commission meeting and the IOC Generd Assembly.

52 World Meteorological Organization
WMO submitted a short report, which was tabled, but no presentations were made.

5.3 International Council for the Exploration of the Sea (ICES)
No report was available from ICES. Elizabeth Gross reported that | CES cooperates with GLOBEC in
the Cod and Climate Change program and has an interest in GEOHAB.

54 North Pacific Marine Science Organization (PICES)

Elizabeth Gross reported that PICES requested that SCOR co-sponsor the 10" Anniversary PICES
meseting in Victoria, Canada. SCOR agreed to co-sponsor the meeting. SCOR funded a number of
scientists from devel oping countries to attend the PICES “Beyond El Nifio” Conference.

5,5  Joint Group of Expertson the Scientific Aspects of Marine Environmental Protection
(GESAMP)

GESAMP is an organization of the United Nations and is supported by 8 different UN agencies. It has

existed for 30 years and the UN decided that now would be a good time to have it reviewed. Robert
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Duce, the Chair of GESAMP, raised two issues for SCOR action. SCOR was requested to nominate
two membersto the review group. Julie Hall and S. Krishnaswami were nominated by SCOR
(between meetings) for this duty, and the names have been accepted.

SCOR and GESAMP have been discussing collaboration to examine plans for fertilizing large aress of
the ocean, either to draw down CO, or to increase productivity and eventudly fishery yidds. The
American Society of Limnology and Oceanography (ASLO) dso is planning activities on this topic and
SCOR and GESAMP have decided to collaborate with ASL O at the present time, rather than
developing apardld effort.

6.0 RELATIONSWITH NON-GOVERNMENTAL ORGANIZATIONS

6.1 International Council for Science (ICSU)

No report was presented by ICSU. Larry Kohler assumed the role of Executive Director of ICSU in
the past year. A new Committee on Scientific Planning and Review will conduct alimited review of al
ICSU bodies, including SCOR, in the near future.

6.2 ICSU Programs

6.2.1 International Geosphere-Biosphere Programme (I GBP)

Most items of mutua interest to SCOR and |GBP were discussed under previous agenda items.
Wendy Broadgate from | GBP described the emerging Phase Il structure of 1GBP and reminded SCOR
of the IGBP Open Science Conference in Amsterdam in July. John Field noted that SCOR has had
excellent collaboration with IGBP.

6.2.2 World Climate Research Programme (WCRP)

A written report provided information on WCRP activities relevant to SCOR (e.g., WOCE, CLIVAR,
SCOR/WCRP WG 110 on Air-Sea Huxes). The find WOCE conference is planned for 2002.
CLIVAR isemerging and gaining momentum. The trangtion from WOCE to CLIVAR has been very
smooth. Bob Duce noted that scientists from WCRP programs were involved in SOLAS planning.

6.3 1CSU Unionsand Committees
Reports were requested from al ICSU organizations that have representatives to SCOR.

6.3.1 Scientific Committee on Problems of the Environment (SCOPE)

Elizabeth Gross reported on SCOPE. SCOR has considerable contact with SCOPE recently because
of the Oceans 2020 activity. SCOPE focuses primarily on terrestria environmentd issues, dthough it
has occasional activities related to the ocean. For example, SCOPE has a Working Group on Land-
Ocean Nutrient Huxes: Silica Cycle with LOICZ.
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6.3.2 Scientific Committee on Antarctic Research (SCAR)
No written report was provided. Asnoted earlier, I0C has requested that SCOR, SCAR, and WMO
assid it with areview of the needs for coordination of international Southern Ocean scientific programs.

6.3.3 Committee on Space Research (COSPAR)
No written report was provided.

6.3.4 International Union of Pure and Applied Chemistry (IUPAC)

IUPAC submitted awritten report and David Turner represented IUPAC at the Genera Meeting.
IUPAC isin the process of trangtioning from a structure with 36 commissions that function as sanding
groups to project-based activities, with dl commissions abolished in 2001. It isnot clear how dl
exigting functions, for example the lUPAC book series, will fare in the transition. Because of the
success of the SCOR-IUPAC Waorking Group 109 on Biogeochemistry of Iron in Seawater, IUPAC is
interested in collaborating with SCOR on another working group. They will have a better ideain 2001
what kind of project might be gppropriate. One potentia focus would be on estuarine particles. SCOR
agreed to write a letter to IUPAC thanking the organization for their cooperation in WG 109 and
stressing the importance of the [lUPAC book series.

6.3.5 International Union of Pure and Applied Physics (IUPAP)
IUPAP did not submit areport.

6.3.6 International Union of Theoretical and Applied Mathematics (IUTAM)
IUTAM did not submit areport.

6.3.7 Union Radio Scientifigque I nternationale (URSI)

URSl submitted awritten report. Elizabeth Gross noted that URSI seemsto be interested in SCOR
activities and SCOR should contact URS to reciprocate. This organization has an interest in wave
propagation and remote sensing.

6.3.8 International Union of Geodesy and Geophysics (IUGG)
IUGG did not submit awritten report.

6.4  Affiliated Organizations
Each of the following ffiliated organizations is represented on the SCOR Executive Committee with an
ex-officio member.

6.4.1 International Association for Biological Oceanography (IABO)
IABO submitted awritten report. |ABO has astrong interest in the Census of Marine Life program,
and thusin the SCOR Working Group 118 on New Technologies for Observing Marine Life.

6.4.2 International Association for Meteorology and Atmospheric Sciences (IAMAS)
IAMAS was represented at the meeting by Robert Duce. The primary activity of IAMAS has been
preparation for its assembly next year, including a symposum on monsoons. |AMAS is co-sponsoring
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asesson a the IAPSO/IABO mesting on ocean-atmosphere biogeochemica coupling. Like SCOR,
IAMAS has a capacity- building activity.

6.4.3 International Association for the Physical Sciences of the Ocean (I APSO)

|APSO was represented at the meeting by Vere Shannon. He related that IAPSO and IABO have
developed a good scientific agenda for the meeting in Mar ddl Plata, Argentinain 2001. |APSO has
secured support for anew meda to recognize excellence in physica and chemica oceanography.
SCOR was assured that its logo and name would appear on future announcements for the meeting,
since SCOR isaco-sponsor. Shannon aso pointed out that |APSO would be participating in, and
having symposia at, the lUGG Generd Assembly in Sapporo, Japan in 2003. SCOR co-sponsorship
will be requested next year.

6.5  Corresponding Organizations
No written reports were received in response to requests sent to these organizations.

6.5.1 Arctic Ocean Sciences Board (AOSB)

AQOSB has been a corresponding member of SCOR for many years. Lou Brown, the AOSB Director,
made a short verbal presentation. AOSB isnow involved in an activity on Arctic polyna. The
organization recently organized (with SCOR assistance) the results of a North Atlantic Treety

Organi zation workshop inputs to the Arctic Ocean; the results will be published asaNATO volume.
AOSB is promoting new observations of seaice thickness and studies of Arctic-subarctic linkages.
Lou Brown expressed thanks to John Field and Elizabeth Gross for their service to SCOR and
cooperation with AOSB.

6.5.2 Engineering Committee on Oceanic Resources (ECOR)
No written report was received.

6.5.3 Confederation Mondiale des Activités Subaquatiques (Scientific Committee)
No written report was received.

6.6  Other Organizations

6.6.1 The Oceanography Society (TOS)
The TOS Scientific Meeting will take placein Miami in April 2001; SCOR is co-sponsoring the
meseting. One SCOR working group (WG 111) will meet in conjunction with the TOS mesting.

6.6.2 Partnership for Observation of the Global Ocean (POGO)

POGO is based on the premise that ingtitutions can and should be insrumenta in implementing globa
ocean observations. POGO could serve as ameans to get the academic community more engaged in
implementing GOOS. POGO is dso interested in capacity building and could help SCOR implement its
Regional Graduate Schools of Oceanography Program. Elizabeth Gross represented SCOR at the first
POGO mesting in December 1999. The second meeting will take place in late November and Ed
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Urban will attend for SCOR. Dr. Shubha Sathyendranath (Canada) has recently been appointed as
POGO ' sfirg Executive Director. POGO is moving in 2001 to being supported by member dues.

7.0 FUTURE MEETINGS

7.1  Future SCOR Mesetings

The Thirty-fifth SCOR Executive Committee Meeting will take place in Mar del Plata, Argentinaon
October 29-30, 2001 in conjunction with 2001: An Ocean Odyssey, the joint assembles of IAPSO
and IABO. Ed Urban will work with loca organizers such as Cintia Piccolo to select ameeting Site and
hotel. All delegates are welcome to attend Executive Committee meetings. Reports of affiliated
organizations will be tabled.

The SCOR Genera Meeting should take place in 2002, between September and early November. The
Japanese National Committee for SCOR has expressed an interest in hosting this meeting; SCOR has
not held an annua meeting in Japan for sometime. Preliminary arrangements were discussed.

7.2  Other Meetings of Interest to SCOR

Elizabeth Gross presented alist of internationa meetings of interest to SCOR during the next two years
(see Annex 10). SCOR agreed to cosponsor and/or support a number of these events, particularly
through a provison of travel grants to scientists from developing nations.

8.0 OTHER BUSINESS

8.1 International Conference on Satellites, Oceanography, and Society (ICSOS)

This conference was planned by David Halpern as a celebration of the 20™ anniversary of space
oceanography and the internationd Y ear of the Ocean. Twenty-eight countries were represented at the
conference, which took place in Lisbon in August 1998 and was cosponsored by SCOR. Hapern
presented his final report and a copy of the book resulting from the conference. The book contains 19
peer-reviewed contributions and was published by Elsavier.
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AMGO
ACSB
ATOC
CACGP
CccC
Ccccc
CLIVAR
CMTT
COSPAR
CUFES
DIS
DMS
DMTT
ECOR
ENSO
EPG
FAO
FOBGC
GAIM
GCM
GCMD
GEBCO
GECFS
GEOHAB

GESAMP

GEWEX
GLOBEC
GLOCHANT
GODAE
GOOs
HNLC
IABO
IAMAS
iAnZone
IAPSO
ICES
ICSOS
ICU
IGBP
IHDP
IMAGES
I0C
IOCCG
I0SG
IPO

IRD
IUBS
IUGG

ACRONYMS

Acoustic Monitoring of the Globa Ocean

Arctic Ocean Sciences Board

Acoustic Thermometry of Ocean Climate

Commission on Atmospheric Chemistry and Globa Pollution (IAMAS)

Cod and Climate Change (ICES and GLOBEC)

Climate Change and Carrying Capacity (PICES and GLOBEC)

Climate Variability Study (WCRP)

Continentd Margins Task Team (JGOFS and LOICZ)

Committee on Space Research (ICSV)

Continuous Underway Fish Egg Sampler

Dataand Information Services (IGBP)

dimethyl sulfide

Data Management Task Team (JGOFS)

Engineering Committee on Oceanic Resources

El Nifio-Southern Oscillation

Equatorid Pacific Synthesis Group (JGOFS)

Food and Agriculture Organization (FAO)

Future of Ocean Biogeochemistry (IGBP and SCOR)

Globa Andyss, Interpretation, and Moddling (IGBP)

generd dirculation model

Globa Change Master Directory

Genera Bathymetric Chart of the Ocean (10C)

Globd Environmentd Change and Food Systems (IGBP, WCRP, and IHDP)

Geography and Oceanography of Harmful Alga Blooms program (SCOR and
10C)

Group of Experts on the Scientific Agpects of Marine Environmenta Protection
(UN)

Globa Exchange of Water Experiment

Globa Ocean Ecosystems Dynamics program (SCOR, IGBP, and |OC)

Group of Expertson Globa Changein Antarctica (SCAR)

Globa Ocean Data Assimilation Experiment

global ocean observing system

high nutrient-low dhlorophyll

International Association for Biologica Oceanography (IUBS)

Internationa Associaion for Meteorologica and Atmaospheric Sciences (ICSU)

International Antarctic Zone program

International Association for the Physical Sciences of the Ocean (IUGG)

Internationa Council for the Exploration of the Sea

Internationa Conference on Satellites, Oceanography, and Society

International Council for Science

International Geosphere-Biosphere Programme (ICSU)

International Human Dimensions Programme (ICSU)

Internationd Marine Globa Changes Study (IGBPIPAGES and SCOR)

Intergovernmental Oceanographic Commission (UN)

Internationa Ocean Colour Coordinating Group

Indian Ocean Sy nthesis Group (JGOFS)

internationa project office

Ingtitut de recherche pour le Développement

International Union of Biologica Sciences (ICSU)

International Union of Geodesy and Geophysics (ICSU)



IUGS
IUPAC
IUPAP
IUTAM
JCOMM

JGOFS
LOICZz
LMR
NASG
NOAA
NODC
NPTT
NPIW
NS
OCMIP
ONR
OoPC

PICES
P-JTT
POGO
PORSEC
SCAR
SCOPE

SOLAS

SPACC

TEMA
TOS
UNESCO
URS
WCRP
WG
WMO
WOCE
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Internationa Union of Geologicd Sciences (ICSU)

International Union of Pure and Applied Chemistry (ICSU)

International Union of Pure and Applied Physics (ICSU)

International Union of Theoretica and Applied Mathematics (ICSU)

Joint WMO-IOC Technicd Commission for Oceanography and Marine
Meteorology

Joint Globa Ocean Hux Study (SCOR and IGBP)

Land-Ocean Interactionsin the Coastal Zone (IGBP and |OC)

living marine resources

North Atlantic Synthesis Group (JGOFS)

Nationd Oceanic and Atmospheric Administration (USA)

Nationd Ocean Data Center (NOAA)

North Pecific Task Team (JGOFS)

North Pecific Intermediate Water

Nationa Science Foundation (USA)

Ocean Carbon Modd Intercomparison Project (JGOFS and IGBP)

Office of Navad Research (USA)

Optical Particle Counter

open science conference

Petagrams

North Pecific Marine Science Organization

Paeo-JGOFS Task Team (JGOFS)

Partnership for Observation of the Global Ocean

Pacific Ocean Remote Sensing Conference

Scientific Committee on Antarctic Research (ICSU)

Scientific Committee on Problems of the Environment (ICSU)

Scientific Committee on Oceanic Research (ICSU)

Surface Ocean-Lower Atmosphere Study (SCOR, IGBP, CACGP, WCRP)

Southern Ocean Synthesis Group (JGOFS)

Small Pdagics and Climate Change (GLOBEC)

scientific steering committee

Sverdrups

Training, Education, and Mutua Assistance Programme (UN)

The Oceanography Society

United Nations Education, Science, and Culture Organization

Union Radio Sciertifique Internationae

World Climate Research Programme (WMO, 10C, and ICSU)

Working Group

World Meteorologica Organization

World Ocean Circulation Experiment (WCRP)
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Tues., October 10 |

Wed., October 11

Thurs., October 12

Friday, October 13

8:00

:;g CONTINENTAL BREAKFAST AVAILABLE FROM 8:00 - 9:00 IN OR NEAR THE MEETING ROOM

8:45

9:00| 1.1 Opening, Arrgmts. SCOR participants join 3.2.1 GLOBEC 6.3 ICSU bodies

9:15( 1.2 Approval of Agenda Opening Session of

9:30] 1.3 President's Report | Symposium on Coastal 6.4 Affiliated
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10:00] 1.4 - 1.6 Nominations, 3.2.1 SOLAS 6.5 Corresponding Org'ns
10:15 ad hoc Committees COFFEE 6.6 Other Org'ns
10:30] COFFEE COFFEE
10:45 2.1 Former WGs Opening Session of COFFEE 6.6 Other Org'ns cont'd
11:00 Symposium on Coastal 4.3 Finance
11:15 2.2 Current WGs Nutrient Enrichment 3.2.2 FOBGC
11:30, 7.0 Meetings
11:45 3.3 Affiliated Programs
12:00 LUNCH
12:15| 8.1 - ICSOS wrap-up LUNCH
12:30 LUNCH
12:45 LUNCH

1:00 3.2.3 Regional Graduate

1:15 3.3 Affiliated Programs Schools of

1:30 2.3 WG proposals (continued) Oceanography

1:45 4.1 Membership
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515 2.2 Curre_,-nt WGs COFEEE 2.4 Disciplinary Balance

(continued) X

2:30 4.4 Secretariat
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3:15 COFFEE Closing
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4:00 (continued) 5.2-5.5 Intergovernmental
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4:30 Special Lecture on 3.1.3 GEOHAB 5.5.1 GESAMP

4145 JGOFS Synthesis by

5:00 Hugh Ducklow 6.1, 6.2 ICSU, IGBP WCRP

5:15/ Chair, JGOFS SSC SYMP. RECEPTION

5:30 ADJOURN Great Hall ADJOURN

5:45

6:00

7:00 SCOR RECEPTION

Members' Room
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ANNEX 3 - Working Group Proposa on Developing Quantitetive Metrics for Marine Ecosystems
from Environmenta, Ecologica, and Fisheries Perspectives

Background and Rationale

The need for precautionary management of marine resourcesis both obvious and crucia for fisheries. Undoubtedly, those having a
redlistic appreciation of speciesinteractionsthat occur in the seahave redized that management on amultispecies or ecosystem
basis should be alogica way to proceed. Given the practical and theoreticd difficultiesinvolved in such management, the
conventiond procedures, focusing on single pecies, have been asensibleinitia approach. However, it is becoming ever more clear
that these conventional procedures are not working consistently, and more attention to broader ecosystem aspectsis required. A
recent book entitled Reinventing Fisheries Management (Pitcher et d., 1998) emphasized the need to consider ecosystemn
restoration as anew objective for the management of marine resources. An internationd SCOR/ICES/IRD conference, held in
Montpdlier, Francein 1999, on Ecosystem Effects of Fishing emphasized the need for considering amore globa approach for
fisheries sustainability at the level of the ecosystem. Thereis aso increasing support and concern for eco-labdlling of products
from natura resources.

It has been proposed that fishery products could apply for certification that they come from sustainably managed fisheriesand
production systems, both in terms of the resource and its environment. Currently, few eco-labdlling schemesfor fisharein
operation, though according to FAO it seems evident that over the near to medium term this practice will become commoniin fish
markets. Scientific research must play an important role by addressing these questions and this should be viewed as anew
chdlenge and opportunity to develop aframework for the explditation of marine resources. This represents a paradigm shift, in
which the ecosystem level should be viewed as an integrative leve for ecological studies, that was initiated by the SCOR Working
Group 73 on Ecosystem Theory for Biologica Oceanography in the 1980s. However, the ecosystem scaeis not ascale that has
received much attention in scientific fishery studies even though an ecosystem strategy for the assessment and management of
international coastal ocean waters now exists with the Global Environmenta Facility’ s Large Marine Ecosysteminitiative. The
definition of quantitative metrics for marine ecosystemns from environmental, ecological, and fisheries perspectives could provide a
comprehensve bridge among the different scientific disciplines, but aso could congtitute an efficient way to communicate those
results for management purposes. The explditation of renewable resources must respect marine diversity and ecosystems and we
must direct our efforts, as scientists, toward reconciling long-term environmenta,, ecologica, economic, and socid objectives. The
am of thisworking group will be to promote asound theory to underpin ecologicaly sustained fisheries and to develop a scientific
gpproach for defining metrics to assess marine ecosystems. Thiswill give new and refreshing insights, which will be essentia for

achieving politica and management gods.
Objectives

The genera objectiveisto develop theory to evauate changesin marine ecosystems (both states and processes) from
environmentd, ecologica, and fisheries perspectives.

Thismeans

To define generic metrics that can be used in marine environments, fisheries, or for assemblage of exploited fish
populations or marine ecosystems.

To formulate these metricsin mathematical or stetisticd terms.

To assess when va ues of ametric are meaningful both stetitically and/or ecologicaly (i.e., to test null hypothesis
and apply sensitivity anaysis).

To apply these metrics to specific data sets or using specific models (such as Ecopath, Ecosim, Ecospace, Osmose)
in order to evaluate their usefulness.
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Challenges

To establish an internationa network of scientists interested in developing ecosystem metricsin different fields and
disciplines for the marine environment.

This follows the recommendations of several recent international symposia on the functioning and
exploitation of marine ecosystems.

To develop theoretica research on ecosystem metrics for application to marine ecosystems.
Ecosystem metrics have mainly been developed in terrestrial ecology and a substantial effort is still
needed for marine ecosystems.

To develop ascientific basisfor “eco-labdling” marine products.
Fishery products could apply for certification that they originate from sustainably managed fisheries
and production systems, both in terms of the resource and its environment.

Termsof Reference

To review the current state of knowledge in different marine and terrestrid disciplines relevant to the development
of metrics for marine ecosystems (environmentd, ecological, and fisheries).

To review theories (hierarchy, cascade) and metrics that have been developed in terrestriad ecology and to assess
their utility for marine ecosystems.

To develop new metrics to study the functiond role of speciesin ecosystems, exploitation, and environment using
output of models (Ecopath, Ecosm and Osmose) or available time series (i.e, fish catch statitics), and using
satellites and GIS (Geographic Information System) (see the addendum for details).

To apply these metricsin acomparative way to characterize ecosystem states, changes, and functioning.

To assessthe utility of these metrics for management purposes and for the sustainable utilization of renewable
resources.

The project should start in year 2001 for a4-year period if accepted as a SCOR working group in 2000. Two workshop groups will be
organized to promote and discuss the definition and use of ecosystem metrics for ecologically sustained fisheries during the next four
years. An edited book that will cover thosetopicswill be published in 2004.

Proposed Member ship

Some names of scientistswho are actively working in this fidld and who will be willing to participate are proposed. Different
disciplines are proposed to adequately cover topics and appropriate geographic distribution.

Suggested Chair per sons
France: Dr. Philippe Cury* (IRD) Contact person (Marine ecologist-Modeller)
PhilippinesMaaysia: Dr. Villy Christensen® (ICLARM) Contact person (Modeller)

* IRD Research Assodiate, University of Cape Town, Oceanography Department, 7701 Rondebosch, South Africaand M&CM Cape
Town. E-mal : curypm@uctvms.uct.ac.za, Phone: +27-21-650-3281, Fax: +27-21-650-3979.
®|CLARM, MC P.O. Box 2631,0718 Makati City, Philippines, v.christensen@cgiar.org,villy@fisheries.com
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Possible Funding

Preliminary contacts made with FAO, IRD (Institut de Recherche pour le Déveoppement), GLOBEC-SPACC, and FAC (French fond de
Coopération) have been very positive and if the present proposd is accepted by SCOR, it appearsthat ancillary supplementary funding
will be obtained from these agencies.

SCOR for two workshops

IRD (France), Fond d’ Aide et de Coopération & French-South Africajoined project “Vibes’
GLOBEC/SPACC (Smdl Pdagic and Climate Change)

FAO (Food and Agriculture Organization-Rome)

Conclusion
This project will address

The need to develop amultidisciplinary approach for marine ecosystems.

The need to quantify ecosystemn status, function, and changes.

The need to define “ eco-labelling” for marine products on an objective scientific basis tractable for managers and
decison makers.

The need to use these metricsto better define the health and the leve of exploitation of the ecosystems.

ADDENDUM

Congraints
The ecosystem metrics should

be reasonably smple to compute and understand,

have an intuitively reasonable interpretation,

be discussed and argued in acomprehensive way (satiticaly, mathematically, and/or ecologically),
have some gppropriate foundation in terms of an ecological theory, Satigtics, or mathematics, and
be applicable to marine ecosystems.

Environmental Metrics
Using satdliteimagery (particularly in upwelling and coastal aress):

spatid datidtics of the upwelling event/region/system,
habitat structure (heterogeneity and complexity a different scdes), and
triad metrics (i.e., how to quantify retention, concentration, and production processes).

Ecological Metrics

Diversity and functioning metrics: Diversity index, similarity index, richness, evenness, dominance, keystone,
redundancy, community importance, functional similarity, functiond redundancy, functiona complementarily,
functional impact, functiond strength

Multivariate methods : Ordination, Tree, PCA, CA, or other satigtica analyses

Aggregated indicators of ecosystem status. Size spectra

Emergent property metrics. Food web from mass balanced models, primary production required to sustain the
fisheries, mean trophic levd, transfer efficiency between exploited trophic levels, FIB index
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FisheriesMetrics

Using catch time series: Changing regimes in ecosystem dynamics (change in means and variance structure)
Using fishing effort: Characterize fishery activities, biomass distribution, and catch distribution

Using acoustic surveys. Characterize biomess distribution and overlap between biomass distribution and catch
GIS Metrics: Using Gl Sto determine ecosystem metrics

Socio-Economic Metrics

ecosystem va ueffisheries value, ecosystem services, economic vaue of non-consumptive versus consumptive uses,
ecosystem hedlth, and ecosystem integrity.
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ANNEX 4 - Working Group Proposa on Marine Phytoplankton and Globa Climate Regulation: The
Phaeocystis Species Cluster as a Model

Scientific Rationale: Background

The ocean’ smicroagee play akey rolein the cycling of dementsthat determine, to alarge extent, the globd climate. The ocean’s
uptake of carbon dioxide (CO,), the “greenhouse” gasthat is held responsible for most of the globa warming that is discussed so
widely today, is mediated significantly by photosynthetic fixation of marine phytoplankton and subsequent sequestration after
sinking of alga biomassto the deep sea. Thus, excess carbon emitted by fossil fuel combustion and burning of terrestrid plantsis
removed from the amosphere. Another gas that influences climate, but one that may mitigate predicted levels of globa change due
to greenhouse warming, is dimethyl sulfide (DM S), produced biogenicaly during interactions between components of the
plankton system in seas and oceans. Once in the atmosphere, DMS (the gas that causes “the smell of the sed’) isoxidised and the
products of this process form cloud condensation nuclei. Over remote ocean areas most cloud condensation nucle are derived
from DMS; itiswell known that clouds are “the wild card in the deck” in climate prediction. Fifty to sixty percent of Earth's
totd natural sulfur emissionsto the atmosphereis contributed by DMS, and ninety percent of thisflux originatesin marine
environments.

Thereisone family in the large taxonomic array of marine dgaethat is by far the most important as an intermediary in the transfer
of carbon and sulfur between ocean and amosphere and vice versa, and of thisfamily (the Prymnesiophyceae) only two
species (Emiliania huxleyi and Phaeocystis globosa) are usudly targeted as the focus of research because they can grow to
such abundance (“blooms’) that they become visble in satellite images of ocean color and reflectance. It is generaly assumed that
their rolein the biogeochemica cycling of dimaterdevant e ements, including trace metals that limit plankton growth, isin
proportion to their abundance. Of these two, Phaeocystis is probably the most influentia, athough Emiliania hitsthe
headlines most often because it is present more prominently, in marine sediments and most spectacularly as massive fossil
deposits of their calcium carbonate microshellsin coasta rock formations.

A recent etimate of the contribution of Phaeocystis to annua DM S fluxes from seato air on agloba scae suggeststhat this
genusdoneisregponsible for up to 17% of thisflux; there must be times of the year when this percentage is much higher. Carbon
fluxes mediated by the Phaeocystis species cluster, blooms of which can be found from poleto pole, are probably comparably
high. In spring, by far the most carbon injected into the ecosystem of many ocean and shelf searegions by primary producersis
derived from the polysaccharides of the large mucous colonies of Phaeocystis species. Thisresult has been found in many sea
and ocean areas. in the North Seg, in Arctic seas, and in the Southern Ocean around Antarctica. Elsewhere, even in the open oceen,
Phaeocystis may aso be prominent as single cdls, but since colonies are far more easily detected (even with the naked eye) most
invedtigations have been done with coloniesin the nutrient-rich regions where they dominate.

Significance

It is clear from the foregoing that Phaeocystis isan ided modd organism for studies of the role of marine microagee (responsible
for 90% of marine primary productivity) in globa biogeochemica cycling and climate regulation. However, in the research plan of
severd internationa programmes that have been implemented recently (SOLAS; the French PROOF) and in proposals submitted
to NSF and the European Commission it is pointed out that " phytoplankton™ should no longer be treated as a bulk property in
biogeochemicd modes. Phaeocystis isided to single out in this respect. The carbon and sulfur cycles are intimately entangled in
Phaeocystis, and iron (Fe) and manganese (Mn), metds now known to govern microdga performance over much of the ocean,
accumulate to high concentrationsin Phaeocysti s colonies due to the specific microenvironment inside. In other words, the
cycling of dl the dementsthat are relevant in marine and atmospheric biogeochemistry (and modelling thereof) come together in
this single phytoplankter. It is now known that the fluxes of these elements vary by orders of magnitude on spatial and temporal
scaes, and we are only beginning to understand the meteorological, physica, biologica, and chemica factorsthat regulate this
variation. It cannot come as a surprise that Phaeocysti s has gradualy become the focus of an
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internationa group of scientists from avariety of disciplines ranging al the way from meteorology and atmospheric chemistry to
ecophysiology.

Work plan

A working group, first with representatives from European countries, later enriched with scientists from Asia, Australasia, and
the Americas, has come together three times now since the late 1980s, the last time in The Netherlands in September 1999, to
discuss and evauate progress. It was decided that now isthe time to make an inventory of what is il chalenging, assess critical
aress of ignorance, and design an action framework. Thereis an urgent need for an internationdly integrated, multidisciplinary
research plan based on adescription of the state of the art and modeling of the regiona and globa significance of this primary
producer and of itsrole asalink or sink in dementsthat are centrd to biogeochemistry of the ocean and the atmosphere above.

Many of the functions of Phaeocystis, and even details of itslife cycle, remain enigmatic in spite of the fact that much
knowledge has been gathered until now thanks to funding from nationd and internationa agencies; the European Commission
aone supported two consecutive Europe-wide projects with afocus on Phaeocystis, and two symposiawere organised, onein
1995 in the United States (sponsored by NSF and ONR), one recently in The Netherlands. All this external support suggeststhat
the importance of Phaeocystis iswidey recognised. After thelast symposium (August 1999) arecommendation was adopted
by dl the participants of the symposium: to start a procedure to obtain the status of a SCOR Working Group. The working
group would exist for aperiod of 3 years. The membership of the working group should reflect dl the science disciplines that
cometogether in the species clugter: from physiology et the cdllular level to understand the wide variety of functions of
Phaeocystis in marine systems, al the way to aimospheric chemistry to assess the consequences of conversionsin the biotic
chain of eventsfor dimate regulaion.

Termsof Reference

1 Establish awebsiteto facilitate coordination of ongoing research worldwide, and to cregte cohesion of efforts.
2. Make an inventory of agpectsthat relate to cycling of biogeochemically relevant elements. These aspects are

- Factors regulaing bloom inception
- The grazing issue: bottom-up or top-down control
- Céllular response to environmenta factors
- Digtribution patterns with molecular probes
- Genetics. pathways of distribution and biodiversity in the cluster
- Biogenic fixation and emission of dimaerdevant gases
- Cloud inception and characterisation of condensation nuclel over blooms

3. Meet once ayear to discuss progress, and divide tasks to arrive a a series of chapters produced
under the responsibility of members of the Working Group.

4, Inthe last year, write a series of reviews covering the subjects mentioned under 2, which will be the chapters
of abook that will be produced as the product of the Working Group. At least 2 working group members will
be responsible for each chapter.

Theworking group’s activitieswill be focussed on the biologica and biogeochemica processes governed by marine
microphytoplankton, specifically, the species cluster Phaeocystis, because these determine significantly the ocean-atmosphere
interactions thet are centrd in climate models, in these mode s the biotic component has too long been overlooked.

Submitted by the future convener,
Dr. Winfried W.C. Gieskes, University of Groningen, The Netherlands
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ANNEX 5 — Report from the Joint Goba Ocean Flux Study (JGOFS)
Annua Progress Report (1999/2000)

Roger B. Hanson, Executive Director
JGOFS Internationa Project Office
Bergen, Norway

Submitted on behalf of the JGOFS Scientific Steering Committee, 8 September 2000
l. Introduction

Thegoa of JGOFSisto expand our knowledge of the ocean carbon cycle and feedbacks between the atmosphere and the desp
ocean/sediments. This has been accomplished as reported at the JGOFS Open Science Conferencein April 2000 and mgor
achievements from the field work will appear inthe IGBP Science Series (Fall 2000). This report provides afew recent
scientific highlights, summarises the activities of the Scientific Steering Committee over the past year (September 1999 through
August 2000) including future activities of the synthesis and modelling phase, and lastly summarises afew specific activities of
the Internationa Project Office (1PO).

. Scientific Highlights
A. Continental Margins: Source or Sink for Anthropogenic CO,

Early studies and models of the globa carbon cyde ignored carbon fluxesin continental margins. Recently revised air-sea CO, flux
(2.2 Pg Clyear) is aslarge as the estimated oceanic uptake of anthropogenic CO.. If thisistrue, it meansthat continental margins
are sources of CO, to the aamosphere due to riverine input of carbon and have little influence on the carbon budget in the open
ocean. However, over the past decade, continental margin studies have revedled new information on the ocean carbon cycdle, and it
has now emerged that the world's ocean margins are probably weak CO, sinks® The possible biogeochemical and physicel
processes contributing to the Sink include active biologica uptake of CO, in the summer, high CO, solubility in the winter, and
effective shelf trangport and shelf-edge exchange of particulate and dissolved carbon species, otherwise referred to asthe
“continenta shelf pump.” However, continental margins are more complicated and heterogeneous than the open ocean and
cannot be adequately represented by biogeochemica provinces or coarse gridded maps of globa ocean carbon fluxes.
Nevertheless, the emerging view isthat continental margins function as aweek net CO, sink (~0.1 PgClyear) by passing on some
of the riverine carbon flux to the open ocean and exparting 10% of the shelf primary production, which represents as much as
20% of the globa ocean biologica pump. These findings throw doubt on the new estimate of air-sea CO, fluxes of 2.2 PgClyear.
Otherwise, the oceanic uptake rate of anthropogenic CO, would be more than 2.8 PgClyesr.

B. Equatorid Pecific Biologica Pump

The Equatarid Pacific Synthesis and Modelling Group is presently synthesising the emerging views from the Equatoria Pecific
study, and the new views will gppear in Deep-Sea Research 11 in 2001 (Le Borgne, pers. comm.). One highlight isthat the
amounts of carbon dioxide outgased to the atmosphere are rdated to climate and vary by afactor of four between non-El Nifio
and strong El Nifio years. These variations are linked to extenson of the upwelling, degpening of the thermocline by propagating
Kevin waves, and weskening of windsin the eastern hdf of the Pacific during El Nifio events. The biologicd pumpisaso
dependent on the geographica extent of the upwelling, but it undergoes less variation than the CO, outgassng due to the HNLC
(High Nutrient-Low Chlorophyll) condition, which prevailsin the equatoria upwelling. The HNLC paradox was studied
intensvely, and debates continue regarding the paradox over micronutrient limitation and grazing pressure. Primary production

®K -K. Liu, L. Atkinson, C.T.A. Chen, S. Gao, J. Hall, RW. Macdonald, L. Talaue McManus, and R. Quifiones. Are continental
margin carbon fluxes significant to the globa ocean carbon budget? Submitted to EOS, Transactions, American Geophysica
Union, August 24, 2000.
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within the equatoria upwelling region undergoes mid-term (weeks) and short-term (diurnd) variations, which are on thetime
scaes of equatoria and tropica ingtability wavesthat affect micronutrient inputs for photosynthesis, and zooplankton grazing
that controls phytoplankton biomass, respectively. With new and greater number of measurements, higher primary production
vaues were confirmed than reported in the past. In addition to the active (diel migrants) and passive (particle sinking) carbon
fluxes, emerging models provide strong evidence for horizontal advection of dissolved organic carbon in the export flux. Findly, a
number of studies considered the oligotrophic warm pooal in the western equatoria Pacific region, and the results provided anew
view on the El Nifio-Southern Oscillation (ENSO) phenomenon and short-term variahilities. In this region, the depth of the
nutricline depends on the ENSO, and during El Nifio events and subsequent wind events, productivity increases dueto the
shallow nutricline and the temporary wind forcing of nutrientsinto the euphotic zone. Such biogeochemica and physica
mechanisms affect the carbon cycle aswdl astheintensity of the biologica pump in equataia Pecific waters.,

C. Completion of the last JGOFS Process Study

The North Pecific Task Team completed the coordination of the North Pecific Process Study in February 2000, which included
(2) extensve surveys (SAGE: Subarctic Gyre Experiment), (2) intensive biogeochemica process studies, (3) time-series station
KNOT (44°N, 155°E), (4) ocean color from satellites, and (5) modeling.” The SAGE program focused on the formation and
disperson of the North Pecific Intermediate Water (NPIW), which is characterised by a sdinity minimum around the sgmatt of
26.8. Using temperature, sdinity, and potentid vorticity, transport and mixing processes were followed from the Sea of Okhotsk
through the Kuril Idands and into the Oyasio Water, before moving southward and mixing with the Kuroshio Water. The
trangport of Oyasio Water was large in winter-spring (20-30 sverdrups [Sv]) and smdl in summer-autumn (3-4 Sv), and thelarge
annual trangport variability correlated with the wind fields over the western subarctic Pecific. Distribution of anthropogenic *C
showed a pattern of surface weter intrusion into the NPIW. CFC measurements suggested a decrease in the surface mixing from
the 1980s to 1990s and hence areduced anthropogenic CO, input to the western subarctic Pecific. Inthevicinity of Station
KNQOT, the seasond variability in nutrients (NOs, PO,, and S) and dissolved inorganic carbon was larger than a Station Papa,
HOT, and BATS. Primary productivity also showed large tempora variability (100-500mg C mi® d'*), high in spring, but similar
to that of Station Papa.in the eastern subarctic Pecific. However, pigment analyses showed little variahility in the eestern
subarctic Pecific, but significant seasond variability occurred in the western subarctic Pacific dueto diatoms. 1n the summer,
phytoplankton growth, which appeared to be iron-limited to greater degree in the eastern subarctic Pecific, was amost balanced
by micro-zooplankton grazing in the entire subarctic North Pecific.

[1l.  Other Highlights
A. The Second JGOFS Open Science Conference

The Second JGOFS Open Science Conference (OSC) focused on 10 years of field research on understanding better therole of the
ocean in the globd carbon cycle, the ocean’ s response to increasing concentrations of atmospheric carbon dioxide, and pending
climate changes. The conference was organized around ten JGOFS biogeochemistry themes. More than 215 people participated
in the conference, which included invited keynote presentations, contributed oral papers, and poster presentations. Theinvited
keynote speskers were challenged in advance with reviewing the wide-ranging ocean literature and presenting the emerging JGOFS
views of ocean biogeochemistry and carbon cycling under those themes. Attending JGOFS scientists were able to present their
results and discuss thelr views on ocean biogeochemistry and carbon cycling among themsalves and other members of the broader
ocean, amosphere, and terrestria science communities. The conference aso supported major discussion sessions on Earth
System Science and Future Ocean Biogeochemistry. A concern emerging from the conference was that improved globa modds of
the ocean carbon cycle are desperately needed to extrapolate point measurements and integrate regiond estimatesto globa scaes.

The OSC recaved some media coverage, induding an interview on NRK 1 radio program Ut | Naturen®, interviews on atelevison
series Schrodingers Katt, °® and areport in ascientific magazine Nature.™®  Severd international newdetters have dso included

"' Saino, T., and M. Kusakabe (eds). 2000. Inthe Proceedings of the International Symposium on Carbon Cyclein the
North Pacific: JGOFS Studies on Carbon Cyclein the North Pacific (in press). Ingtitute for Hydrospheric-Atmospheric
Sciences, Nagoya University.

8 NRK 1 Radio, Ut | Naturen, Interview with Prof. Egil Sakshaug, April 12, 2000

® NRK1 TV, Schrodingers Katt, May 16, 2000. Interviews with Prof. Andrew Watson (UK); Prof. Hugh Ducklow (U.SA); and
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highlights from the conference. Next year, atextbook will document the conference, and will be edited by Michagl Fasham, John
Field, Trevor Plat, and Bernt Zeitzschel. 1t will be entitled Ocean Biogeochemistry and Carbon Cycling and will be
published by Springer-Velag.

V. Scientific Steering Committee

A. 15th SSC Mesting

The 15" Mesting of the Scientific Steering Committee was held before the JGOFS Open Science Conference in Bergen, Norway.
Highlights from the Meeting

1. Sdentific Steering Committee (SSC): On January 1, 2000, three at-large members, Hugh Ducklow (Chair), Peter Haugan
(Norway), and Toshiro Saino (Jgpan) joined the SSC with new 3-year terms. On December 31, 2000, five at-large membersare
scheduled to rotate off the SSC at-large. Those members are Fasham (UK, Past Chair), Lochte (Germany), Liu (China-Taipd,
Vice-Chair), Hong (China-Beijing), and Quifiones (Chile). Inthe future, SSC nominationswill be based on maintaining the
continuity of the synthesis and modeling efforts throughout the remaining 3 years of the project.

a TheSynthessGroupsand Task Teams. These activitieswill continue until they complete their Terms of
Reference and dishand. The SSC approved or recognized severa changes. The SSC accepted the resignation of Graham
Shimmidd (Scotland) and gpproved Karin Lochte (Germany) as the new JGOFS co-chair of the PAaeo-JGOFS Task Team. The
SSC recognized Doug Wallace (Germany), who is replacing Andrew Watson as the new Chair of the SCOR-1OC Carbon Dioxide
Advisory Pandl. The SSC approved Joachim Herrmann (Germany), who is replacing Thomas Mitzka as a new member of the
Data Management Task Team, and Robie Macdondd (Canada), who is replacing Julie Hall as anew member of the Continental
Margins Task Team. Findly, the SSC approved the recommendation of the North Pacific Task Team to change the status of the
co-chairs Alexander Bychkov (Canada) and Toshiro Saino (Jgpan) to chair and vice-chair, respectively.

b) New joint task team: The JGOFSGAIM Task Team was formed to support global synthesis efforts on ocean
carbon modding. The Terms of Reference and membership arein the process of being findized. The SSC gpproved Patrick
Monfray (France) as the JGOFS co-chair.

€ SSC Membership: With these changes (actions), the 15" SSC was reduced from 22 to 20 members: 12 a-large
members and 8 chairs. The 2000 Executive Committee is Ducklow, Fasham, Tilbrook, Lochte, Saino, and Anderson.

2. Fundsfor 2000 Activities: The SSC spent considerable time disaussing the budget and JGOFS functionsin 2000. We
expect gpproximately $110K from SCOR and IGBP for the current year. At present, the largest unknown expenses are the SSC
Mesting and the Open Science Conference (OSC) in Norway. The decision to support additional activities was postponed until
late May/early June. In light of JGOFS 2000 finances, the SSC recognized the LOICZ commitment to fund CMTT' sfirst
synthesisworkshop (USA) this year and JGOFS commitment to support CMTT synthesis workshopsin 2001.

3. FutureMestings. The SSC dso heard from the Synthesis Group and Task Team chairs about synthesis activities planned
for 2001 and beyond. ThelOSG is planning asmal meeting in Miami; NASG is planning ameeting with PROOF in Paris;
CMTT is planning two workshops jointly with LOICZ and JGOFS; JGTT is planning alarge modeling workshop (50
participants); and an independent small group is planning ajoint JGOFSWOCE Ocean CO, Transport workshop (50 people).
The dates for these and other JGOFS meetings are listed in APPENDIX A.

Dr. Truls Johannessen (Norway)
2 Gillon, J. 2000. Carbon fixation. Nature 405:412.
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4. Phasel of Synthesis: InApril 1998, the SSC took on the added responsibility of coordinating future synthesis and
modeling efforts. In support of this new responsibility and with IGBP funds, the SSC held its first Synthesis Workshop in
Southampton in October 1998 and structured the first phase of JGOFS synthesis. Workshop participants agreed to produce a
color brochure of JGOFS Highlightsfrom its 10 years of field campaigns, arrange its second Open Science Conference with a
focus on national and regiona syntheses, and publish a synthesis textbook on the new ideas and concepts emerging from the field
campaigns under severa ocean biogeochemica themes. Thefirgt phaseiswell underway and planned to be completed in July
2001. Thisleavesthe organization of the find synthesis and modeling phase (2001-2003).

a |IGBP Science Series (JGOFSHighlights): The editors and science writer are near completion of thefull color
layout. The JGOFSIPO ishandling the coordination and printing, and the IGBP Secretariat in Sweden is handling the technica
layout and distribution of the IGBP Science Series. Expected timefor publication is Fall 2000.

b) 1GBP Book Series(JGOFS SynthesisVolume): Fasham informed the SSC that severd chapter authorshave
prepared drafts and that others plan to complete their task following the OSC. Spring-Verlag isthe new publisher for the IGBP
Book Series and the IGBP Secretariat is providing the guidelines for preparing volume chapters. For fast publication (4-6
months), the book editorswill require amanaging editor to handle the formatting for camera-ready publication. The IGBP
Secretariat will now provide funds to cover some of the cost of amanaging editor a Springer-Verlag.

5. Phasell of JGOFS Synthesis: The SSC discussed the course for thefinal synthesis phase for JGOFS (2001-2003).
However, it became obviousto dl present that progress could not be made at the SSC Meeting. The SSC commented that the
timdline for the out years now consists mainly of random regiona meetings and workshops and that is not ameaningful find
synthesis plan. The SSC needs a synthesis of syntheses or globa synthesis of the regiond syntheses. Thus, the SSC must give
this topic consderable thought and develop ameaningful synthesis plan beyond 2001.

6. Thelnternational Geosphere-Biogphere Programme (IGBP): The most significant news from the recent IGBP-SC
mesting isthe new direction for IGBP research. Although the Core Projects will remain the heart of IGBP, the focus will shift to
afully integrated program of Earth System Science with strong partnerships from IHDP and WCRP. The globa biogeochemica
cycleswill remain the core of IGBP research. However, it will evolve to a system science gpproach, with mgjor activitiesin
oceans, land, atimosphere, and their interfaces. To enhance this shift, saverd “futures’ meeting are planned to provide abridge for
the Core Projectstoward Earth System Science. These “futures” meetings will define the main science questionsinthe 3
compartments and interfaces for the next decade of research; see Scientific Committee on Oceanic Research (SCOR) below.

a Crosscutting Activities: IGBP-SC isadso developing 3 crosscutting activities on carbon, food/fiber, and water. These
activities are being planned asjoint projectswith IHDP and WCRP. The Carbon Joint Project, when fully developed, will
provide the ocean community with an internationa framework for future biogeochemistry programsthat are now emerging from
many countries. In the near future, these meetings plan to develop a common internationa framework for ocean, terrestrid, and
atmosphere research, which addresses the entire globa carbon cydein an integrated fashion. 1GBP is holding the Globd Carbon
Synthesis Workshop in the United States, 16-20 October 2000. Ocean biogeochemists and modelers plan to attend this
workshop.

b) IGBP Open Science Conference: IGBPisplanning“A Globa Change Open Science Conference’ in Amgterdam.
This conference will present the latest scientific understanding of natural and human-driven changes on our planet. The IGBP-SC
istrying to make this conference as easy and convenient to attend by al IGBP Core Projects (CP). So, they encouraged CP SSCs
to hold their annual meetings with the Conference. The SSC viewed this as an unique opportunity and agreed to hold the 16"
Mesting of the SSC a the Dutch Academy of Sciences, 8-9 July 2001.

7. Scientific Committee on Oceanic Resear ch (SCOR): The most rdlevant newsto the JGOFS community isthe Meeting
on the Future of Ocean Biogeochemistry (FOBGC) hosted by SCOR and IGBP. The meeting will be held a the Plymouth
Marine Laboratory in the UK, 22-26 September 2000. John Fidd (South Africa) and Patrick Buat-Ménard (France) are the co-
chairs. The purpose of the meeting isto discuss progress and uncertainties regarding key processesin the ocean carbon cycle



50

emerging from JGOFS, WOCE, PAGES, GLOBEC aswell asthose being planned for SOLAS, CLIVAR, &c., and to identify
ocean research priorities for the next decade of globd carbon cycle research.

8.  Communication and Outreach: During the concluding remarks, the topics of communication and outreach were again
emphasized. Regarding communication, the generd results of JGOFS field campaigns need to be communicated with the public
more effectively. In addition, the SSC must devel op community outreach programs that go beyond ocean biogeochemigts and
include governmenta and non-governmenta organizations, other globa change research programs, and the public.

B. Nominationsand requests

Regarding 2001 SSC Nominations, Ducklow decided that there would be no new at-large nominations to replace the five at-large
members rotating off the SSC thisyear. This decision was based on (1) the actions from the 15" SSC meeting, (2) two of thefive
roteting at-large memberstaking on new roles as co-chairs of the P-JGOFS (Lochte) and CMTT (Quifiones), and (3) reducing the
financid burden of future SSC meetings. However, there will be an effort to recruit an additiona biogeochemica modeer for the
17" SSCin 2002. With the proposed changes, we request SCOR approval to reduce the SSC from 22 membersin 2000 to 17
membersin 2001 (APPENDIX B). The proposed composition of the 16" SSC will be 7 a-large and 10 attivity chairs. Wedso
request letters of appreciation from SCOR and | GBP for the service rendered by two rotating at-large members Michad Fasham
(Past Chair) and K.-K Liu.

V. International Project Office

A. University of Bergen

The Internationd Project Office (IPO) completed 4 successful years at the University of Bergen, and secured fundsfor the staff
and officesfrom 1 January 2000 until 31 December 2003. Sincethe last report, the 1PO staff focused a considerable effort and
time on recent SSC sy nthesis activities, for example, the JGOFS Open Science Conference, the IGBP Science Series, and the
textbook for the IGBP book series. Moreover, the PO gtaff maintained the same level of effort on the daily business, SSC
activities, and the Regiona Syrthesis Groups and Task Teams.

B. Financid Matters

In 1999, JGOFS and the IPO received income of about $281K from the Research Council of Norway, SCOR, University of
Bergen, and IGBP (APPENDIX C). These funds covered administration costs, overhead for the facilities and projects, SSC and
group mestings and workshops, and publications.  In 2000 and 2001, the PO and JGOFS activities expect operating and expense
budgets of about $320-400K.

C. Other activities

1 Participation in the Norwegian JGOFS database project. This project, fostered by the IPO and financed by the
Research Council of Norway, was launched this year with the aim to centrdize dl JGOFS data gathered by Norway & the
Ingtitute of Marine Research (IMR) and further publication on CD-ROM. Quadlity controlled data sets derived from JGOFS
Norway research in the Greenland, lcdland, and Norwegian Seas between 1990 and 1997 will be archived in a database deve oped
by IMR. Datasets to be included are carbon profilesin the Nordic Seas (CARNOR); carbon dioxide and degp water formation
circulaion in the Nordic Seas (CARDEEP); the carbon cycle in the Greenland Sea of ESOP-2; carbon time series in the Norwegian
Seaat Station M, and the Norwegian contribution to Continental Margins Studies (OMEX 1). A steering group will supervisethe
database project with representatives from IMR, the Norwegian JGOFS Committee, and the IPO. The IPO will dso assis IMR
in the collection of data sets.

2. Reszarch projects. The IPO has been compiling al JGOFS ressarch projects and cruises from each contributing
country since 1988. This compendium aso includes agpects of nationa data management, thet is, the whereabouts and archiving
of JGOFS data collected during fidldwork. Thisinformation will dso assst the Data Management Task Team in their activities
directed a securing the long-term stewardship of the JGOFS data sets.
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3. Metadata catalogue. ThelPO is currently building a metadata catal ogue for JGOFS datasets from those nationa
activities lacking data management support. The metadatawill be archived at NASA's Globa Change Magter Directory (GCMD).
The SSCisgiving top priority to building this cata ogue because it manifests the god's of the synthesis phase.

3. | GBP Science Series. Ocean Biogeochemistry and Climate Change: JGOFS Research 1988-1999 will be
published inthe IGBP Science Series. The PO supported the editing and preparation of al graphica materia for this
document. Itsrelease is expected during the last quarter of 2000.

4, Communication. The IPO iscontinuing itsinvolvement in the IGBP interna and external communication strategy.
Theseinclude (1) development of a3-year working plan for IGBPs Dataand Information Services (DIS) by its steering group and
(2) participation in aWebmaster expert group with the aim to create an integrated Web system with distributed Core Project
components. This group will eventualy evolveinto aliaison group, representing both scientists and information managers within
IGBP, to strengthen communication through the Internet.

5. Organization of meetings. With adminigrative help from the PO, severd JGOFS mestings and related mestings
were organized and/or supported. Theseinclude: JGOFS Executive Meeting, Batimore, USA; Data Management Task Team,
Kid, Germany; Pdeo-JGOFS/PAGES Task Team, Hamburg, Germany; Southern Ocean Synthesis Group, Brest, France; and the
Ocean Carbon-Cycle Mode Intercomparison Project-2, Princeton, USA.. After the conclusion of the successful JGOFS
conferencein Bergen, the IPO has been asked by the U.S. JGOFS office to assist in organizing of the fina JGOFS Conferenceto
be held in the United Statesin 2003.

For further information about JGOFS or any of the activities discussed in this report, please contact Roger B. Hanson, Executive
Officer, Joint Globa Ocean Flux Study, Centre for Studies of Environment and Resources, University of Bergen, Bergen High-
Technology Centre, 5020 Bergen, NORWAY , Td: +47-5558-4244, FAX: -9687, E-mail: roger.hanson@jgofs.ib.no.
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8-10 February

10 February

11-12 (17) April

13-17 April

5-6 June
16-18 June
5-7 July
6-7 July

8-12 July

18-21 September

22-26 September

16-20 October

21-22 October
18-19 October

20-21 October

24-25 October

27-29 November

January/February
27-29 June

8-9 July

Appendix A: List of Planned and Proposed Meetings (2000-2003)

Year 2000

International Symposium on Carbon Cycle in the North Pacific, NPTT, Nagoya
University, Japan.

5" Meeting of the North Pacific Task Team, Nagoya, Japan. Contact Toshiro Saino, Institute for
Hydrospheric-Atmospheric Science, Nagoya University, Furo-cho, Chigusa-Ku, Nagoya 464-01,
Japan

15th JGOFS Scientific Steering Committee, Bergen, Norway.

Second JGOFS Open Science Conference, Bergen, Norway Theme: Ocean Biogeochemistry: A
New Paradigm.

Data Management Task Team Meeting, Kiel, Germany.
IGBP IPO Webmasters Meeting, Bern, Switzerland.
OCMIP-2 Workshop. Princeton, New Jersey, USA.
Southern Ocean Synthesis Group Meeting, Brest, France.

Southern Ocean Symposium, Brest, France. Theme: The Southern Ocean: Climatic Changes
and the Cycle of Carbon. An International JGOFS symposium,

International JGOFS-Workshop, Bremen, Germany. Theme: "Biogeochemical Cycles: German
Contributions to the International Joint Global Ocean Flux Study"

IGBP-SCOR Ocean Biogeochemistry Workshop, Plymouth, UK
IGBP Global Carbon Synthesis Workshop, Durham, New Hampshire.
JGOFS Executive Committee Meeting, Durham, New Hampshire.
Symposium on North Pacific CO, Data Synthesis, Tsukuba, Japan.

6th Meeting of the North Pacific Task Team (jointly with PICES WG 13 and PICES TCODE),
Hakodate, Japan.

PICES-JGOFS Session on North Pacific Carbon Cycling and Ecosystem Dynamics, Hakodate,
Japan.

Continental Margins Task Team (JGOFS/LOICZ) Workshop | on the Western and Eastern
Boundary Currents, Virginia, USA.

Year 2001
Continental Margins Task Team (JGOFS/LOICZ) Workshop Il on Marginal Seas, Taipei, Taiwan

JGOFS-WOCE CO, Transport Workshop, Southampton, UK.

16"™ JGOFS Scientific Steering Committee Meeting, Amsterdam, The Netherlands.



10-13 July

Fall

21-28 October

Spring

Spring

Fall

Spring
Summer

Fall
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IGBP Open Science Conference, Amsterdam, The Netherlands. Theme: Challenges of a
Changing Earth.

JGOFS Executive Meeting (TBD). Contact Roger Hanson, JGOFS International Project Office,
Center for Studies of Environment and Resources, Bergen High-Technology Centre, University of
Bergen, Norway. Tel: (+47-555) 84244, Fax: (+47-555) 89687, Email: Roger.Hanson@jgofs.uib.no

Symposium session at the Joint IAPSO-IABO Assembly, 2001, Mar del Plata, Argentina. An
Ocean Odyssey. Contact Hugh Ducklow, School of Marine Science, The College of William and
Mary, Box 1346, Courier: Rte. 1208, Greate Road, Gloucester point, VA 23062-1346, USA,
Phone: 804-684-7180, Fax 804-684-7293, Email: duck@vims.edu, or Karin Lochte, Email:
karin.lochte@io-warnemuende.de

Continental Margins Task Team (JGOFS/LOICZ) Workshops 111 on Polar Margins, Taipei,
Taiwan. Contact. Kon-Kee Liu, Institute of Oceanography, National Taiwan University, Taipei,
Taiwan, Tel.: (886-2) 3631810, fax: (886-2) 3626092, Email: kkliu@ccms.ntu.edu.tw

1% JGOFS-GAIM Ocean Carbon Modelling Task Team Meeting. Prepare plans for 3-D modeling
and analysis (TBD). Contact Patrick Monfray, Laboratoire des Sciences du Climat et de
I'Environnement, UMR CEA-CNRS 1572, CE Saclay, Orme des Merisiers, 91191 Gif sur Yvette,
FRANCE, Phone: (33) 1 69 08 77 24, FAX: (33) 1 69 08 77 16, Email: monfray@cea.fr

Year 2002

17" JGOFS Scientific Steering Committee Meeting. Contact Roger Hanson, JGOFS International
Project Office, Center for Studies of Environment and Resources, Bergen High-Technology Centre,
University of Bergen, Norway. Tel: (+47-555) 84244, Fax: (+47-555) 89687, Email:
Roger.Hanson@jgofs.uib.no

SOSG synthesis workshop, held with the AGU/ASLO 2002 conference. Contact Uli Bathmann and
Paul Tréguer. Pending

JGOFS Executive Meeting. Contact Roger Hanson, JGOFS International Project Office, Center for
Studies of Environment and Resources, Bergen High-Technology Centre, University of Bergen,
Norway. Tel: (+47-555) 84244, Fax: (+47-555) 89687, Email: Roger.Hanson@jgofs.uib.no

Year 2003
18" JGOFS Scientific Steering Committee Meeting
Third JGOFS Open Science Conference (TBD)

JGOFS Executive Meeting



Appendix B: Proposed SSC Membership for Year 2001

Name Country Function Status | 2001 | 2002 | 2003
Ducklow, Hugh USA SSC Chair At-lage SC SC
Saino, Toshiro Japan SC 2 Term Atlage | SC | sC
Ander son, Robert USA SC At-lage C
Tilbrook, Bronte Austrdia  [SSC2" Term Atlage | SC
Falkowski, Paul USA SC At-lage SC
Haugan, Peter Norway SSC, OOPC At-lage C SC
Hong, Huasheng C-Beijing SC At-lage C SC
Wallace, Douglas Germany SC, CO, Ad. Pand At-lage SC
Lochte, Karin Germany P-JTT cChair Chair | Char | Chair
Quifiones, Renato Chile CMTT cChair Chair | Chair | Chair
Bathmann, Ulrich Germany SOSG Chair Chair
Burkill, Peter UK 10SG Chair Chair
Bychkov, Alex Canada NPTT Chair Chair | Char | Chair
Conkright, Margarita USA DMTT Chair Char | Chair
Garcon, Veronique France NASG Chair Chair
LeBorgne, Robert France EPSG Char Chair
Monfray, Patrick France JGTT cChair Chair | Char | Chair
Platt, Trevor/Represent. Canada I0CCG Chair Chair




Appendix C: Funds and Expenses (1999 closed)

Income

Norwegian Research Coundil
SCOR Secretariat

IGBP Secretariat

University of Bergen

Expenses

Internationa Project Office (Administration)
SSC Mesting (Y okohama Medting)

Executives (Batimore Mesting)

GSMTT (Bangdore Medting)

JGOFS publications (Printing and Mailing)
10SG (Bangdore Megting)

Conference publications (Printing and Mailing))
NPTT (ChinaTape Meting)

University Overhead for Offices

SSC Workshop (Southampton, 1998 expenses)
Project Overhead on Funds

DMTT (Silver Spring Mesting)

USDallars

150,000

95,000

20,145

15,875

Subtotal 281,020

143,445
45,902
15373
15,000
14,822
12,899
12,500
10,469

3,750

3,023

2,642

1,484

281,308

Overall balance: (288)
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ANNEX 6 - Report from the Globa Ocean Ecosystem Dynamics (GLOBEC) Project

Report of the SCOR/IOC/IGBP GLOBEC International Programmefor 2000
To the Scientific Committee on Oceanic Research

Manud Barange
Director
GLOBEC Internationa Project Office
Pymouth Marine Laboratory

Prospect Place

Plymouth

PL13DH

UK
m.barange@pml.ac.uk

Following publication of the GLOBEC Implementation Plan in 1999, the Scientific Steering Committee and the I nternational
Project Office are developing an ambitious programme of ectivitiesfor the next few years. The programmeis based on three
pillars: Foci working groups, Regiona programs, and Nationd activities. In this report we provide information on the
achievements of these and their future plans.

Focus 1 WG: Retrospective Analysisand Time Series Studies

The generd objective of Focus 1 isto identify and understand the characteristic natural modes of physica forcing and marine
ecosystem variahility over arange of tempora and spatid scales. The first meeting of the working group took placein Sitges,
Spain on May 18-19, 2000, under the chairmanship of lan Perry, to set acaendar of activities and develop aworking plan. The
following action items have been sdected from the minutes of the meeting. A full report is available through the GLOBEC website
(\Wwww.globec.org):

A task team of thisWG isto develop a proposa to compare long-term, large-scal e ecosystemn responses throughout the
world's oceans. Particular issues to address indude documentation of the large-scae fisheries changes that have been
observed, when they began, how long they endured, the synchrony between basins and components of the ecosystem,
and the probability thet they were forced by climate variability. The proposal will be discussed at the next meeting of
the group.

GLOBEC will egtablish a Data Management Task Team to develop recommendations on data formats and units, and
ded with issues related to accessibility and preservation of GLOBEC data, with specid attention to be given to
biologicd data In addition to drawing upon the regiona and nationd GLOBEC expertise, other groups such asthe
World Data Centre, IGBP-DIS, and the JGOFS PO will be contacted for assistance (thiswas dso aFocus 3WG
recommendation).

A task team of thisWG will develop an outline for an overview paper thet describes the value of, and the extra
information gained from, long time-series data. Collaborations with key participants outside GLOBEC with the
CLIVAR Daa WG will be sought, and the document will be tabled at the next meeting of the group.

A mesting to activate a GLOBEC/PAGES/CLIVAR Intersection proposa will be held in Sidney, BC, Canada, in
September 2000. The Chairs of each program have formally supported the proposd, and have included this activity in
their research agenda.

B. Planque will take the lead in writing a set of articlesfor the GLOBEC Newsl etter, identifying common and
Sgnificant analytica problems and recommending “best practices’ when dedling with retrospective and time-series deta.
Thefirg article will gppear in the October 2000 issue.
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Focus2 WG: Process Studies

Population process studies are of critica importance for understanding the functioning, and thereby the structure, of marine
ecosystems. Under Focus 2, GLOBEC expectsto investigate specific mechanisms that are thought to link ecosystem responses
with environmenta variability. The design of these studies should be based on, and closaly linked to, the retrospective studies
under Focus 1, and the modeling and observationa work of Focus 3. Closeintegration is essentia. Process studies are an integra
part of regiond and nationd programs, and should be cross-inked appropriately a the foci working group level. Toinitiate
activities, the recently gppointed members of the working group (see Appendix 2) met in Roscoff, France, 11-14 September,
under the chairmanship of Serge Poulet (GLOBEC SSC). The group was asked to:

1. Define core parameters and methods for key process measurements, fill the gap between the present state of the art and
future needs for GLOBEC within the scope of the process studies identified in the Implementation Plan, and follow
zooplankton and fisheries modeling requirements.

2. Review the achievements of Process Studies within the Regiona and Nationd GLOBEC Programs and identify gaps
between what has been achieved and the godslaid out in the Implementation Plan.

At the meeting these questions were addressed with respect to the following topics:

Multiscale physical-biologica interactions

Zooplankton and fish interactions

Life histories and trophodynamicsin ecosystems

Feld/experimenta approaches and perspectives

Biologica processes directly linked to physica variability

Diagnostics of hedthy zooplankton in ecosystems:. key species and parameters
Incorporation and diffusion of pathogens by zooplankton to higher trophic levels

A review of the WG actions will be provided as soon as the minutes of the meeting are made available.

Focus 3 Predictive and Modeling Capabilities

ThisWG is expected to understand and predict how populations of marine anima species respond to natural and anthropogenic
changesin globa climate, by bringing together the expertise and the activities of Regiond and Nationd programsin thefield of
predictive modeing. The group was appointed early in the year and met in Chapd Hill, North Carolina, USA, 10-12 July 2000,
led by Francisco Werner. The following are selected decisons and actions taken at the mesting.

The group decided to inform Nationa Programs of the need to consider the issues of patia and temporal integration in
their modding activities. Some programs (UK-GLOBEC) are dready explicitly addressing the issue of sengtivity to
modd spatia resolution, and initid resultsindicate strong sensitivity.

The Focus 3 WG supports a GL OBEC workshop on the use of optical particle counter (OPC) and particle size
instrumentation, and in particular on the issues relevant to integrating size spectra from different instrumentsin order to
span thefull range of taxain the ecosystem.

The group agreed to have adiscusson topic a their next meeting on "adaptive (genetic dgorithms and dynamic
programming) techniques' asaway of representing behavior of higher trophic levelsin models. The group isdeveloping
aposition paper.

The possihility of hosting aworkshop or study session on population models of zooplankton as amechanism to alow
intercaibrations and intercomparisons between systems and models will be explored.

The group will initiate plans to host a meeting on model comparisonsin Eastern Boundary Currents (SPACC regions).
Potential donor agencieswill be goproached, while a position paper will be made public before the next meeting of the
group, possibly through the GLOBEC Newsl etter.

A Position Paper will aso be developed over the next year defining asynthesis or grand chalenge question to be
considered by the Focus 3 WG on possible changes to marine ecosystemsin response to globa changes on both long
and short time scales.

Focus4 WG: Feedback from Changesin Marine Ecosystem Structure
The GLOBEC Implementation Plan has defined three activitiesfor Focus 4:
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Ecosystem-Climate I nteractions on Multiple Scales and their Influences on Basic Biologica Processes throughout the
Food Web

Earth System Impacts from Changesin Marine Ecosystems

Socid Impacts of Changesin Marine Ecosystems

These activities cover abroad domain of study and will require important interdisciplinary effort, particularly by developing
cooperation with other ocean, amosphere, and socid globa change research programs. At the recent GLOBEC SSC medting in
Spain, two specific issues were identified for early activation:

1. Effectsof Fishing. Thisactivity isrelated to the GLOBEC objective of “developing methodsto apply marine
ecosystem information into management of marine resources,” and would rely on other non-GLOBEC activities, such
asthe SCOR WG on The Ecosystem Effects of Fishing (WG 105), and its successors.

2. Natura and human system implications of large-scale changesin marine ecosystems. Thisissue would include
interactions with IHDP and GECFS, such as the GEC and Food Systemsiinitiative (see below).

The SSC agreed that aworking group needs to be appointed to follow these lines. However, because of the diversity and breadth
of potentia topics, it might be better to convene agroup of expertsto work on aparticular topic, rather than having a group work
on severd topics Smultaneoudly.

Regional Programme: Small Pelagic Fishesand Climate Change Programme (SPACC)
A planning meeting to review the implementation of the program washeld in La Jolla, USA in March 2000. At the mesting, four
main lines of activity were identified:

Long term changesin ecosystems (leaders: J. Alheit/T. Baungartner)
Comparative Population Dynamics (leader: M. Barange)
Reproductive Habitat Dynamics (leeders. C. Roy /D. Checkley)
Economic Implications of Climate Change (J. Hunter)

E A o

To oversee the implementation of these four lines of research an executive commi ttee has been gppointed, including the leaders of
each Theme, and Drs. L. Motos (Spain), L. Castro (Chile), and H. Nakata (Jgpan).

Inthelast year anumber of projectsin Portugd (GLOBEC Portugd), Southern Africa (VIBES, ENVIF SH), and Mexico
(IMECOCAL) have requested officid affiliation to GLOBEC-SPACC. The European Union project PELASSES will dso be
afiliated. Following these links, SPACC has now active fidd activities in the Benguela, Cdifornia, Humboldt, and Kuroshio
currents, aswell asthe temperate environment of the Bay of Biscay. A German nationa GLOBEC program, strongly built around
SPACC objectives, isaso receliving attention. As part of the Internationa GLOBEC support to developing regions, a GLOBEC-
SPACC cruise onthe RV Meteor will take place in Namibiain October 2000. An initiative to coordinate SPACC researchin
East Asiahas been planned for 2001 with the support of the Asa-Pacific Network for Climate Change Research. The |OC has
offered extensive support to SPACC in the next few years. The offer congsts of an agreement to support activities of SPACC
under Theme 2 for 2001 and beyond, provided they are built around devel oping countries’ needs, and the possibility of hogting a
SPACC Secretaria at the |OC headquartersin Paris. The former is currently under discussion with al GLOBEC's sponsors.

Findly, the program has hosted aworkshop on the use of the Continuous Underway Fish Egg Sampler (CUFES), in San
Sebadtian, Spain, in February 2000.

Regional Programme: Southern Ocean GLOBEC

Funding for the U.S. projects of the Southern Ocean (SO) GLOBEC program was dlocated late last year, and dl principa
investigators met in May 2000 to plan activities. The SO fidd program aimsto have ayear-round coverage of krill habitat, prey,
predators, and competitors, with emphasis on winter. Attempts are been madeto fill possible sampling gapsin collaboration with
Internationa Whaing Commission. The program has two core sampling aress, the Antarctic Peninsulaand the 70°E region,
dthough additiona sites are presently encouraged. The U.S. sampling plan will take placein April/May and July/August in 2001
and 2002, athough conversations are being held with Argentinaand Brazil to provide additiona research platformsfor 2002. A
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coordinator for the U.S. SO GLOBEC program is being sought through the U.S. Nationd Science Foundation, perhaps linked to
the International Project.

A regiond planning meeting will take placein fal 2000 to further coordinate the sampling of the different participating nations. At
the same time, the SO Modelling working group islikely to meet toward the end of the year to agree on dataformats, storage, and
stewardship, with the support of the GLOBEC IPO.

Regional Programme: | CES Cod and Climate Change Programme (CCC)
The CCCishdf-way through its 5-year plan. The 7 mgjor components of the program are

Incorporation of environmenta information into fisheries management
retrospective analysis

zooplankton-cod linkages

comparative andyss (between stocks and regions),

climate and atmosphere-ocean linkages,

data availability and managemert,

synthesis

Nogahs~wWDNE

A basic hypothesis behind the program is that the environment regulates cod larvae growth, both directly and through
zooplankton growth and survival. The CCC held aworkshop on the dynamics of growth in cod, in May 2000, aswell astheir
annud conference. In 2001, the CCC plansto initiate synthesis activities, possibly leading to the publication of asynthesis book
in 2003.

Regional Programme: PICES Climate Change and Carrying Capacity (CCCC)
The CCCC consigsof 4 Task Teams (TT): BASS (Basin Scae Study), REX (Regiona Experiment), MODEL, and MONITOR.
Theactivitiesin 1999/2000 and plans for 2000/2001 for each TT are briefly described asfollows:

BASS. In 1999, the TT initiated the delineation of ecozonesin the North Pecific Ocean, and reviewed the results of the
Iron Fertilization Experiment. In 2000, the TT will continue the delineation, and will plan iron fertilization experiments
in the western gyre (2001), station P (2002), and the open ocean (2003). Sessions and workshops on BASS issues a
the 2000 PICES Annuad Meeting in Hakodate are planned.

REX. A workshop on “herring and euphausiids’ took place in Vladivostok, and will be followed up by aworkshop on
“trends and trophodynamicsin herring populations’ at the PICES Meeting in Hakodate. A compilation of relevant
sampling strategies and methods has been produced, and will be discussed a the REX TT meeting in Hakodate.
MODEL. ThisTT conducted aworkshop on “lower trophic level modeling,” in Nemuro, Japan, to be followed by a
second workshop on “ strategies for coupling higher and lower trophic level models’ in Hakodate, at the PICES
Mesting.

MONITOR. ThisTT met with GOOS in Oct. 1999 in Vladivostok, to define an implementation plan for GOOSinthe
North Pecific. They dso established an advisory pand on CPR (Continuous Plankton Recorder) to assst inapilot
CPR project. A workshop on “progress in monitoring the North Pacific” will be held at the PICES Mesting in
Hakodate.

Integration and interaction between the four TTsisacurrent priority of PICES-CCCC, emerging from the recognized importance
of interactions between coastal and open-ocean processes. At the next PICES Annua Meeting in Hakodate, Japan, asession on
“GLOBEC and GLOBEC-like programsin the North Pecific” will be held, with co-sponsorship from GLOBEC.
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National Activities

Four new nationd programs—in Italy, Mexico, Portugd, and the United Kingdom—initiated activitiesin 1999, name-coded
SINAPS, IMECOCAL, GLOBEC-Portugd, and Marine Productivity, respectively. Thelatter is particularly rdlevant, as funding
to the GLOBEC IPO islinked to its success. The program has support until 2004.

GLOBEC stientistsin Spain will meet in 2001 to combine their activitiesinto anaiona program. Scientists from the Korean and
Japanese GLOBEC nationa programs met in Pusan, Koreg, in August 2000, to coordinate their fidd activities and research
projects. Angola, Namibia, and South Africa have requested &ffiliation of their regional oceanographic program (BENEFIT) to
GLOBEC, to be the mgor contributor of GLOBEC research in the region. It is dso reported that anational GLOBEC program in
Argentinamay be activated in 2001. Finally, a recent request from Canada-GL OBEC for support for a2™ phase of the program
was unsuccesstul. Thisisnot likely to end their activities, but it is envisaged that the 2™ phase of the program will be more
focused than previoudy anticipated.

These developments bring the number of active GLOBEC nationa programsto 15 (BENEFIT, Black Sea, Brazil, Canada, Chile,
China, France, Itay, Japan, Mexico, Netherlands, Portuga, Spain, United Kingdom, and United States). To facilitate coordination
and program development, the IPO isin the process of publishing a GLOBEC Report describing the activities of each nationd

program.

Data M anagement
There are large data management concerns for GLOBEC, induding:

Data rescue/data recovery

Exchange and archiving of time-series data, incduding paaeoceanographic data and summarized dataseries products
Data exchange among researchers participating in integrated process sudies

Specifications of metadata requirements for existing and emerging data typesto dlow for proper archiving and retrieva
of data

Preparation of standardized datasets to force, test, and vaidate numerical models

Asauring the GLOBEC legacy through the submission of datato organizationsthat can ensure long-term data
stewardship.

To address these issues GLOBEC gppointed Ms. Hester Willson as Data Manager for Internationd GLOBEC in December 1999.
Over thelast few months Ms. Willson has developed awidely distributed data policy (GLOBEC Newsletter 6.1). The policy
recommends data and inventory formats and suggests the use of the Globa Change Master Directory (GCMD) as ultimate
seward of GLOBEC data.

At the request of the Foci WGs, a Data Management Task Team will beimplemented and will be expected to work through e
mail. A Data Management working group for the Southern Ocean-GLOBEC program has aso been appointed. Asthe fidldwork
of SO-GLOBEC will gtart in 2001, this group will spearhead the implementation of the program's data policy. Ms. Willson will
participate in the activities of this group in an ex-officio capacity.

The | GBP/IHDPMWCRP Global Environmental Change and Food Sysems (GECFS) Project

The question of how Globd Environmental Change (GEC) will affect our ability to meet the food demands of arapidly expanding
human population is an issue of globa importance. The three mgjor internationa research programs on Climate Change—IGBP,
IHDP and WCRP—have agreed to support anew project that will estimate the impacts of Globa Environmental Change on food
production, availability, and accessihility, across biophysical and socio-economic systems, from regiond to globa scaes. The
project will aso analyze the effectiveness of adaptive strategies to reduce societa vulnerability, and has the ultimate objective of
identifying the policy-relevant or ingtitutiona contributions that can be used to maximize the effectiveness of adaptationsto
GEC.

GLOBEC has actively participated in the planning phase, culminating at a meeting in Reading, UK in July 2000. GLOBEC is
likely to provide input on issues such asthe following:
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Overexploitation of marine resources to support production of land-based food systems (e.g., use of pelagic fish for
animd feeds).

Dedtruction of habitats dueto GEC (e.g., cord reefs).

Degtahilization of ecosystemns due to adaptations to the above (e.g., eutrophication due to intensive aquaculture
practices).

Inturn, theinitiative will catalyze GLOBEC activities on the consequences of maintaining or increasing current fish exploitation
levels, the development of prognostic models of long-term changesin zooplankton and fish stocks, and ultimately our studieson
Earth Systemn impacts from changes in marine ecosystems. GLOBEC and GECFS will work together on the devel opment of
scenarios of future adaptations to increase food supply regionaly and globally. The planning phase will continue, with the input
of GLOBEC, and the project will be unveiled at the IGBP Open Science Conferencein Amsterdam, July 2001.

Reationswith LMR-GOOS

GLOBEC was represented at the 3 and 4™ mestings of the Living Marine Resources pand of Globa Ocean Observation System,
held in Chile (December 1999) and Hawaii (May 2000). The LMR pane has now completed its mandate and will soon merge
with the coastal ocean pand. At the Chile meeting it was agreed toform a GOOSLMR-GLOBEC liaison group, to ensure that
GOOS monitoring systemsinclude variables and processes needed to carry out GLOBEC research. The proposed composition of
the liaison group is L. Hutchings (South Africa), M. Sinclair (Canada) and T. Sugmoto (Japan), from GOOS/LMR, and |. Perry
(Focus 1), S. Poulet (Focus 2), and C. Werner (Focus 3), from GLOBEC.

| GBP Open Science Conference

The IGBP will host an Open Science Conference in Amsterdam, The Netherlands, July 2001, to highlight the increasingly
integrated research across the IGBP community. The conference will present the latest scientific understanding of global
environmenta change & threelevels

1. theintegrated level of the IGBP core projects and the IGBP asawhole

2. cross-cutting research involving the WCRP and IHDP, aswell asregiond research coordinated by START and other
groups, and

3. theindividud levd of the research projects that contribute to | GBPWCRP/IHDP networks and provide the broad,
substantive base on which the integrating activities of the three programs are built.

Although GLOBEC is one of the newest Core Projects of IGBP, and we are lessinvolved in synthesis than other IGBP projects,
we have been active in assgting with the development of the conference program.

GLOBEC IPO

Sincethe last meeting of SCOR, the Director of the PO, Dr. Manud Barange, and the Data Manager of the program, Ms. Hester
Willson, have taken their posts at the Plymouth Marine Laboratory, UK. In September 2000, Ms. Charlotte Ireland will be
gppointed as Office Manager, in place of Ms. Andrea Watson, presently Media Coordinator of the program. Ms, Watson is
returning to the University of Plymouth for further training. The PO isfinancialy supported by the Natura Environment
Research Council (UK) and the University of Plymouth. The former has extended its commitment until 2004, while the latter has
aninitid commitment until end of 2003. The continuation of the NSF contribution to the running of the IPO is presently under
negotiation through SCOR. Attempts to secure additiona funding for the program from the European Union have not yet been
successful. Securing adequate, ongoing, funding for the | PO operation remains an area of concern.

In thelast year the IPO has published two GLOBEC Newsletters (Issues 6.1 and 6.2) and one report (Report of aworkshop on
the use of CUFES for mapping spawning habitats of pelagic fish, GLOBEC Report 14). Two more reports (Report on a
Workshop on the Assmilation of Biologica Datain Coupled Physica/Ecosystem Modds, GLOBEC Specid Report 3; and
Update of GLOBEC Nationd Activitiesin 2000, GLOBEC Specia Report 4) arein press.

The PO has dso registered the domain www.globec.org, coinciding with amgjor revamp of the program’ s Web site. Apart from
downloadable PDF documents, GLOBEC reports, newdetters, and minutes of meetings, the site includes presentation materia on
GLOBEC and will bethe site of GLOBEC datainventories during the implementation phase of the program.
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Provisond cdendar of GLOBEC activities, September 2000-2001

11-14 September 2000
21-23 September 2000
Fdl 2000— TBA

5-6 October 2000
20-28 October 2000
16-20 October 2000
6-24 November 2000

November 2000 (TBC)
January 2001

January 2001

March 2001

March 2001

March 2001

August 2001

Fal 2001

October 2001

21-28 October 2001

- Roscoff, France - GLOBEC Focus2 WG

- Sidney, Canada - GLOBEC/ CLIVAR/ PAGES Intersection group.

- SO GLOBEC Fanning team mesting

- Plymouth, UK - GLOBEC Executive Committee meeting

- Hakodate, Japan - GLOBEC session a the PICES OSC

- Cgpe Town, South Africa - SPACC-EnvifisvVibes Annud mestings

- Noumeg, N. Cdedonia- GLOBEC/IRI Workshop on Climate Prediction and pelagic fish
variability

- TBA - SO Data Management WG mesting

- Swakopmund, Namibia - SPACC African Longterm data series

- PR. China - GLOBEC-Regiond mesting on red-time observationa systems

- Lima, Peru - SPACC American Long term data series

- Lima, Peru - VI GLOBEC SSC medting

- Swakopmund, Namibia, GLOBEC-BENEFIT Annua Forum

- Nagasski, Japan - APN mesting on SPACC activitiesin Sand SE Asa

- TBA - SPACC meeting on the use of environmenta indices for pelagic fish stock
assessment

- Cgpe Town, South Africa - SPACC meeting on spatid variability in pdagic fish
populations

- Mar de Plata, Argentina - |APSO/IABO/GLOBEC mesting

Other Activities pending final approval

GLOBEC/ICES-CCC - Cod Book Drafting mesting

SPACC mesting on the economic consequences of fish stock fluctuations
GLOBEC meeting on the use of Optica Plankton Counters
GLOBEC/GEOHAB meeting on Red-time observationa system
GLOBEC/GODAE mesting on modding issuesin Eastern Boundary currents
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ANNEX 7 — Ad Hoc Finance Committee Report

Members. Vere Shannon (Chair), Patrick Buat-Menard, Julie Hdll, llanaWainer, Liz Gross (ex officio)
Co-opted: Ed Urban (Executive Director in waiting), Bob Duce (President-Elect)

The Ad Hoc Finance Committee met on 11 and 12 October to review the sate of SCOR finances for the past and
current fisca years (1999 and 2000) and to prepare adraft budget for consideration for consideration by SCOR.

The Committee examined the auditor’ s report for the 1999 fisca year and found it to be in agreement with the more
detailed financia statements prepared by the Executive Director.

The Committee also reviewed the modifications to the 2000 budget approved by the 34™ Executive Committee mesting
of SCOR in Gog, India, in 1999, taking into account various changesin exigting incomeitems, in new incomeand in
working group meetings. Good for finances, but bad for SCOR, in that funding gpprova for some existing and two new
working groups was not taken up.

The Draft SCOR Budget for 2001

This budget isfor consideration and approva by the Generd Meeting. It takesinto account the various commitments and
requests for support contained in the reports/presentations of the working groups and SCOR activities that were considered at
the present General Mesting.

Thefollowing should be noted:

Discretionary funds form asmall part of SCOR'’ s budget (approximately US$250,000).

Where possible and gppropriate, an overhead feeis levied on new grantsto cover administrative costs.

The budget does not take into account new sources of funding that the Executive Director in waiting has been tasked to
find!

The Committee recommends that the levels of the five categories of SCOR membership dues for 2001 should only be increased
by an amount equivaent to the increase approved by ICSU for its members (1%).

Thebudget proposed for 2001 includes approximately US$771,000 in income and approximately US$766,000 in expenses, which
should result in asurplus of aout US$5,000 for the year. The budget provides funding for one mesting for each of two new
working groups (i.e., two mestingsin total of WGs 119 and 120) approved by the SCOR 25" Generd Mesting. The budgeted
surplus should return the accumul ated balance to alevel above US$140,000 by the end of 2001.



ANNEX 8 — Post-Audit Financid Statement for SCOR (1999)

INCOME

Membership (assuming 100% payment)
lessdl outstanding dues, dl years

ICSU Grant / JGOFS
ICSU Grant/ GLOBEC
ICSU Grat/ GEOHAB

IOC Contract to SCOR

less - transfer to IOCCG
IOC Contract for training course
START grant for training course
NSF Grant / Travel Awards
NSF Grant / Science Activities

Rockefdler Foundation / Graduate Education

Income for WG 105
NASA grant/ GEOHAB
Miscellaneous

Total SCOR Income

SCIENTIFIC EXPENSES
Sea State WG - book purchase
Sdinity WG - report review
Wave Bresking
Fish Harvest Impacts

Muddy Coasts WG - book purchase

Double Diffuson
Air-SeaHuxes
Iron WG - stendards sub-group
Coada Modds
Groundwater
Asian Monsoons
Permesble Sediments
JGOFS

lessfundsto training course
GLOBEC

GEOHAB
OLAS
Total SCOR Subsidiary Bodies
Other Scientific Activities
Training course, Bangaore, 1/99
Trave Awards
SCAR GLOCHANT Symposium
Misc. NSF-funded activities
AOSB Symposium support
Total
TOTAL SCIENTIFIC EXPENSES

BUDGET

239,350
(10,000)
15,000
15,000
40,000

35,000
(15,000)
20,000
25,000
50,000
180,000

16,000
8,089

618,439

13,300
24,780

10,000
9,000
5,960

10,300
7,184

15,000

95,000

(6650)

75,000

40,000

298,874

51,650
50,000
4,000
2071

107,721
406,595

ACTUAL

239,350
(10,770)
15,000
15,000
40,000

35,000
(15,000)
20,000
25,000
P12
192,142

8,089
4,500
26

33,033

323,493

51,648
32172
2,500
2071
1,886
90,277
413,770

some used to prepay 02/00
costs

includesincome for
GLOBEC PO
received, deferred to 2000

including funds to PO not
in budget



RELATED SCOR EXPENSES
Representation
Publications
Executive Committee medting, Goa, 10/99
Total
TOTAL NON-ADMIN. EXPENSE

SCOR SECRETARIAT EXPENSES
Sdaries and Bendfits
less dlocated to programs
Communications
Office Equipment
Audit and Accounting Services

JHU overhead charges

Bank charges

Miscdllaneous, office supplies,
TOTAL SECRETARIAT EXPENSES

TOTAL SCOR EXPENSES
Accumulated Baance 12/31/98

Excess of Income over Expenses
Accumulated Balance 12/31/99

6,500
10,000
25,000
41,500

448,095

130,000

5,000
1,000
6,000

19,500
200
3,500
165,200

613,295
137,371

5,144
142,515
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6,954
9,503
20,509
36,966
450,736

126,197
(23,000)
4,790
1,071
10,131 $3,070 credited to SCORIn
2000
19,481
276
4,036
142,982

593,718
137,371

6,791
144,162

In addition to the basic SCOR budget, the following funds are administered by the Secretariat on behdf of the Internationa
Conference on Satdlites, Oceanography and Society (1998) and the International Ocean Colour Coordinating Group

ICSOSINCOME
USAgendes
Non-US Agendies

|CSOSEXPENSES
ICSOS Excess of Income/Expensss

I0CCG INCOME

NASA Support

Non-US Agendies

from IOC in contract to SCOR

IOCCG EXPENSES
IOCCG Excess of Income/Expenses

13,202
45,000

58,292
58,292

32,306
92,128
15,000

139434
139,434
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ANNEX 9 — Amendments to the SCOR Condgtitution

August 17, 2000

To: Nationd Committess, Nominated Members, Affiliated Organizations
cc. SCOR Executive Committee
From:  Elizabeth Gross, Executive Director

Re Proposed Amendmentsto SCOR Constitution

During the past year two wesknessesin the SCOR Congtitution have become apparent and the Officerswish to propose
amendments for consideration at the 25" General Mesting in October.

Clause 8(c) states: AThe President of each Affiliated Organization shdl be an ex officio member of the Executive Committee.§

Proposed Change: The President of each Affiliated Organization, or hisor her nominee, shall be an ex officio
member of the Executive Committee.

Explanation: The Affiliated Organizations are the 3 disciplinary groups currently &ffiliated to SCOR, namely: the
Internationa Association for Biologica Oceanography (IABO), the Internationa Association for the Physical Sciences of the
Ocean (IAPS0O) and the International Association for Meteorology and Atmospheric Sciences (IAMAS). IAMAS in paticular,
whileit includes many scientistsin the fild of air-seainteractions among its members, does not often have a Presdent who is
involved in the ocean sciences. The current President of IAMAS, for example, has asked to be represented in SCOR, especidly on
our Executive Committee, by someone with expertise more relevant to SCOR.

Clause9daes  ATheterm of office of the President isfour years and heis not digible for re-eection for a consecutive term.
Theterms of office of the Vice-Presidents and Secretary are two years and they aredigiblefor re-
eection provided that not more than two terms of office are served consecutively §

Proposed Change to take effect on January 1 2002:
Theterms of office of the President and Secretary are four years and they are not eligible for re-dection
for a consecutive term. The terms of office of the Vice-Presidents are two years and they are digible for
re-dection provided that not more than two terms of office are served consecutively.

Explanation: Theintent of thisamendment isto stagger the terms of the President and Secretary which are now mogt likely
to expire a the sametime every four years. Therefore this amendment should come into effect in preparation for the eection of
new officers a the Generd Mesting in 2002. Thus at the Genera Mesting in October, anew President will be eected for four
years and anew Secretary for atwo year term. In two yearstime, eéther anew Secretary can be eected, or the incumbent
Secretary could be re-elected for asecond term of four years. In either case, the result would be that the terms of these two
Officers of SCOR would no longer coincide. The amendment aso removes the only gender-specific reference in the Condtitution.



2000

January 28-29
February 1-4
February 7-11
February 8-10
February 8-11

February 9-11

February 13-14
February 20-24
February 20-24

February 25-27

March 22
March 23-26
April 11,12
April 13-17
April 17
April 24-28

May 10-12

May 14-17
May 15-17
May 18-19
May 18-19
May 30-31
June1-4

June

June5-6
June5-8

June 13-14
June 19-29
July 9-13
July 16-23
July TBD
August 1-3
August 10-12
August 21-23
September 4-7

September 22-26

ANNEX 10— List of SCOR-Related Mestings (2000-2003)

WG 109, Iron Certification Workshop

International Ocean Colour Coordinating Group
9" International Conference on Harmiful Algal Blooms

JGOFS North Pacific SynthessWG

Internationa Workshop on the Carbon Cyclein the North

Pacific Ocean

JGOFS North Pecific Task Team
SPACC, Underway Dataworkshop
GEOHAB Science Plan editorid mesting
SOLAS Open Science Mesting
C-IGBP

IGBPIPOs
GLOBEC SPACC Fanning Mesting

PICES Beyond El Nifio
JGOFSSC

JGOFS 2™ International Science Conference

JGOFS Executive Mesting
6" International Coastd Symposium

GOOS Sciertific Committee

SOLAS editorid meseting

GLOBECSC

GLOBEC Focus 1 WG
GLOBEC/CLIVAR/PAGES Intersection
10C Science Program Review

GEOHAB SSC

1GOS Partners

JGOFS Data Management Task Team
Gastrandfer at Water Surfaces
JGOFS Pdeo JGOFS Task Team
10C Executive Council

JGOFS Southern Ocean Symposium
COSPAR Assambly

GLOBEC Focus 2

100 Yearsof Science Under ICES
SCOR Search Committee

GEOHAB Editoria Group
SCOR/IOC CO, Pand

Future Ocean Biogeochemistry
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San Antonio, USA
Hobart, Audtrdia
Hobart, Audraia
Nagoya, Japan
Nagoya, Japan

Nagoya, Japan

San Sebadtian, Spain
Hobart, Austradia
Damp, Germany
Mexico City, Mexico

Mexico City, Mexico

LaJdla USA

LaJolla, USA

Bergen, Norway
Bergen, Norway
Bergen, Norway
Rotorua, New Zedand

Pais, France

Cloudcroft, USA
Barcdona, Spain
Barcdona, Spain
Barcdona, Span
Paris, France
Copenhagen, Denmark

Geneva, Switzerland
Kid, Germany
Miami, USA
Kid, Garmany
Peris, France
Bregt, France
Warsaw, Poland
Roscoff, France
Helsinki, Finland
Bdtimore, USA
Bdtimore, USA
Paris. France
Plymouth, UK
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September
October
October 9-13

October 20-28
October
November 9-11
November 13-17
Nov 24-Dec 8
Nov 29-Dec 1
December 5-8

2001

January 8-10
January 15-17
January 23-26
February 12-16
February 20-23
March 11-16
April 3-7

April 2-5

April 6-11
April 23-25

May 7-11
May 20-25
May 21-25
May 23-26
May 23-27
May 27-28
May 29-31

May 29-June 1’
June 11-15
June 24-26

Jduly 3-7

July 8-9

duly 89
July 10-13

August 811
September 35

GLOBEC Focus 3
1% Latin American School in Ocean and Climate Moddling
SCOR Generd Meeting and Symposum

PICES-2000

GLOBEC CCCC s=ssion @ PICES

WG 118—Technologies for Observing Marine Life

GEOHAB SSC

WG 112—Groundwater Intercaibration Experiment & WG mesting
POGO

PORSEC

Southern Ocean GLOBEC Planning Team Meeting

WG 114 - Permesble Marine Sediments

IOCCG

SPACC: Turning Pointsin the Benguda System
SC-IGBP and PO meeting

GRC on Polar Marine Science - Physical-Biologicad Coupling
GEOHAB SSC Mesting

The Oceanography Society Scientific Meeting

WG 111 — Coastd Modds Workshop

ASLO Workshop to Identify the Scientific and Legd Questions Behind
Fertilization of the Ocean to Sequester Atmospheric Carbon Dioxide

WG 113 - Asan Monsoons

Indo-Pecific Fish Conference-2001

WG 110 - SCORWCRP Workshop on Air-Sea Huxes
GLOBECSC

WG 117 — Decadd to Millennid Climate Records
GLOBEC Focus 1 Working Group Meeting

1% Mesting of the Intergovernmental Working Group on |OC Oceanographic Data
Exchange Policy

SPACC: Retrospective Data Andysis Meeting

WG 112 — Groundweter Discharges

Ocean Futures Planning Committee

10C Assembly

JGOFSSC

WG 116 — Sediment Traps& *'Th
IGBP Open Science Mexting

I0C COAST S Workshop
10C/SPACC Workshop on the Use of Environmenta Indicesin the Management
of Pdagic Fish

Durham, USA

Concepcion, Chile
Washington, D.C., USA

Japan

Japan

Victoria, Caneda
LaPaz, Mexico

Perth. Audrdia
Sao Paulo, Brazil
Goa, India

Arlington, USA

Honolulu, USA

LaJolla, USA

Cape Town, South Africa
Chiang Ma, Thailand
Ventura, USA

Shangha, China

Miami, USA

Miami, USA

Washington, D.C., USA

Bedijing, China

Durban, South Africa
Washington, D.C., USA
Lima, Peru
SantaBarbara, USA
Lima, Peru

Brussds, Belgium

Lima, Peru

Saly
Southampton, UK
Paris, France

Amsterdam, The
Netherlands

Amgerdam, The
Netherlands

Amsterdam, The
Netherlands

Paris, France
Cape Town, South Africa



September 6-8

September 16 - 21
October 1-5

October 5-6
October 5-13
October 10-23
October 21-28
October 27

October 27
October 29-30
November

November 4-8
November 27-29

2002

Feb 11-15

Feb.

First 2 weeks of June
mid-year

Sept. 20-22

Sept. 24-28

Oct. 1-5

Oct. 15-18

2003
mid-yesr
May 5-8

SPACC: Spatid Approaches of the Dynamics of Coastd Pelagic Resources and
Their Environment in Upwelling Aress

International Conference on Paeoceanography

6" International CO2 Conference

WG 119 — Quantitative Indicators
PICES Tenth Anniversary Mesting
SPACC: Workshop on Paeoceanography
IAPSO/IABO joint mesting

WG 118 — New Technologies for Obsarving Marine Life (subgroup mesting with
Census of Marine Life Filot Project Leaders)

Regiond Graduate Schools of Oceanography
SCOR Executive Committee

IRI/GLOBEC: Climate, Ecosystems, and Fisheriesin the Pecific: Seeking Fresh
Approachesto Key Research |ssues

Estuarine Research Federation
POGO-3

Ocean Sciences Mesting

WG 109 — Biogeochemistry of Iron in Seawater
10C Executive Coundil

WG 119 — Quartitative Indicators

ICSU Capacity Building Conference

ISCU Generd Assambly

SCOR Generd Medting

2nd GLOBEC Open Science Megting

WG 119 — Quantitetive Indicators (Workshop)
Third JGOFS Open Science Conference
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Cape Town, South Africa

Sapporo, Japan

Sendai, Japan

Reykjavik, lcdand
Victoria, Canada
Munich, Germany

Mar dd Plata, Argentina
Mar dd Plata, Argentina

Mar dd Plata, Argentina
Mar dd Plata, Argentina
Honolulu, USA

. Petershurg, USA
Nova Scotia, Canada

Honolulu, Hawaii
Honolulu, Hawaii
Paris

Vancouver, Canada
Rio de Janeiro, Brazil
Rio de Janeiro, Brazil
Sapporo, Japan
Qingdao, China

Cape Town, South Africa
Woashington, D.C., USA





