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INTRODUCTION 

The founders of modern oceanogra-

phy understood the global nature of the 

ocean system and concluded that ocean 

science research would be strengthened 

by collaborative efforts among ocean 

scientists from different nations. The 

1957–1958 International Geophysical 

Year (IGY) highlighted what could be 

accomplished through international 

approaches to ocean science (Wolff, 

2010). The International Council of 

Scientific Unions (ICSU) formed a 

Comité Special de l’Année Géophysique 

Internationale (CSAGI) for the IGY 

(Wolff, 2010). At this time, CSAGI was 

the only ICSU interdisciplinary commit-

tee; the only ICSU body related to ocean 

science was the International Association 

of Physical Oceanography (IAPO) of 

the International Union of Geodesy 

and Geophysics, now the International 

Association for the Physical Sciences of 

the Ocean (IAPSO). However, CSAGI 

was temporary, and IAPO primarily dealt 

with physical oceanography. 

Consequently, ICSU (now the 

International Science Council) formed the 

Special Committee on Oceanic Research1 

(SCOR) in 1957 as a longer-term orga-

nization to help ocean scientists world-

wide work together to identify and pursue 

ocean research and solve methodologi-

cal problems that hinder research. SCOR 

was formed by some of the same scien-

tists who were leaders of CSAGI. Since its 

formation, SCOR has provided means to 

enlist the ideas, enthusiasm, and energy 

of scientists to increase knowledge of the 

ocean—knowledge that, in turn, is use-

ful for addressing societal issues. SCOR’s 

success in promoting the importance of 

securing fundamental knowledge about 

the ocean offers clues to factors that are 

important for keeping such knowledge 

generation a healthy enterprise. 

SCOR is based on a system of national 

SCOR committees. These committees pay 

dues to maintain the SCOR Secretariat 

and to support working groups and 

other SCOR activities. With this finan-

cial base, SCOR provides administrative 

support to its working groups and proj-

ects at no cost, as a service to the interna-

tional ocean science community. Another 

key function of national SCOR commit-

tees is to nominate and elect officers for 

the SCOR Executive Committee, which is 
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responsible for all SCOR activities.

SCOR’s main strength, and what makes it 

unique, is that it empowers individual scien-

tists to gather together international groups to 

develop new research projects, form working 

groups, and manage projects related to the infra-

structure of specific areas of ocean science. Most 

national funding agencies only support activ-

ities of scientists from or within their nations. 

SCOR’s funding has no national limitations, its 

activities range from very disciplinary to multi-

disciplinary, and they incorporate all areas of 

ocean science, from coastal waters to the deep 

sea, from research to observations to modeling 

and synthesis. No other international ocean sci-

ence organization provides these broad oppor-

tunities to the ocean science community.

SCOR has helped advance many areas of 

ocean science via working groups and research 

projects initiated by the scientific commu-

nity, including air-sea gas and material trans-

fers; the equation of state of sea water; ocean 

carbon, including acidification; harmful algal 

blooms; pelagic fish populations and climate 

change; methods for phytoplankton and zoo-

plankton identification and analysis; paleocean-

ography; trace elements and isotopes in the 

ocean, particularly iron; and many others (see 

https://scor-int.org/ scor/ achievements/). SCOR 

gave early attention to many topics that are now 

the central concerns of other organizations. 

SCOR’s contributions to understanding the 

global iron cycle demonstrate the importance of 

“bottom-up” approaches to advancing science. 

SCOR activities have contributed to improved 

understanding of iron chemistry in seawater, 

iron effects on biota, and iron biogeochemis-

try. They have helped solve methodological 

issues related to measuring and modeling iron 

in the ocean and supported the generation and 

archiving of ocean iron data. Like many scien-

tific advances, our understanding of iron bio-

geochemistry in the ocean evolved not only 

through research and development of techniques 

in individual laboratories but also through col-

laborations between international groups of sci-

entists who contributed their experience, time, 

and other resources. Figure 1 places SCOR-

supported work in the context of other activities 

in the field. SCOR-supported science has made 

possible revisions in the conceptual view of the 

marine iron cycle from WG 109 to the present.

FIGURE 1. Timeline of SCOR contributions to advancing understanding of iron chemistry 

in seawater. Activities sponsored by SCOR are in blue. SCOR-sponsored working groups 

are in orange. Projects not supported directly by SCOR are gray. (a) Milestones reached in 

relevant global research projects and topics. BioGeoSCAPES (https://www.biogeoscapes.

org/) is represented with a dashed arrow, as it is a developing project that could contrib-

ute new understanding of the role of organisms in the global iron cycle. (b) Major develop-

ments in advancing understanding of iron chemistry in the ocean, including contributions 

from SCOR-sponsored research projects and SCOR Working Groups. (c) SCOR-sponsored 

contributions to data. 

GEOTRACES = an international study of marine biogeochemical cycles of trace elements 

and their isotopes

IDP = Intermediate Data Product

IGAC = International Global Atmospheric Chemistry project (Future Earth)

IMBeR = Integrated Marine Biosphere Research Project (SCOR and Future Earth)

SAFe = Sampling and Analysis of Iron intercomparison exercise

SOLAS = Surface Ocean-Lower Atmosphere Study (SCOR, Future Earth, World Climate 

Research Programme, and international Commission on Atmospheric Chemistry and 

Atmospheric Pollution)

WG 109 = Biogeochemistry of Iron in Seawater 

WG 131 = The Legacy of in situ Iron Enrichment: Data Compilation and Modeling
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WG 151 = Iron Model Intercomparison Project (FeMIP)
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available seawater speciation models that 

use Pitzer equations (Pitzer, 1991; Turner 

et al., 2016), which are considered to be 

the current state of the art for chemical 

speciation calculations in complex media 

such as seawater. WG 145 is develop-

ing web-based software to make it pos-

sible to determine the speciation of trace 

metals, carbonate ions, and other compo-

nents of seawater.

SCOR WG 151 is extending the work 

of Tagliabue et al. (2016), which showed 

that global biogeochemistry models are 

not adequate or consistent in how they 

represent iron and processes involving 

iron. This working group aims to support 

the improved understanding of the role of 

iron in shaping large-scale biogeochemi-

cal cycles in global ocean models and their 

projected responses to climate change.

SCOR-SUPPORTED 

RESEARCH PROJECTS—

GEOTRACES EXAMPLE

SCOR also provides mechanisms for 

groups of scientists to self-assemble 

around science topics that would ben-

efit from a coordinated international 

approach; individual research projects are 

then funded by national funding agen-

cies. SCOR convenes open science meet-

ings on the designated topics to define 

priority research questions, forms plan-

ning committees using this input to cre-

ate project science plans, and assembles 

scientific steering committees to manage 

the projects. Besides national support for 

project coordination, Australia, Canada, 

China, France, Germany, Poland, and 

the UK currently support international 

project offices and regional offices for 

SCOR research and other projects; these 

offices are vital for success of SCOR proj-

ects. SCOR currently supports five inter-

national research projects, and drawing 

on its long history in ocean science, helps 

ensure the transfer of lessons learned 

from completed projects to new projects.

GEOTRACES (http://www.geotraces.

org/) provides an excellent example of 

how SCOR involvement can help assure 

project success. Based on international 

community and national funding agency 

interest in a new large-scale research 

project on trace elements and isotopes 

in the ocean, in 2004 SCOR supported 

the formation of a planning committee 

for a new project called GEOTRACES. 

(GEOTRACES had already held its own 

open science meeting with support from 

the US National Science Foundation, but 

SCOR helped support the planning com-

mittee to create a science plan based on 

the outputs from the open science meet-

ing.) SCOR accepted GEOTRACES as 

one of its large-scale research projects in 

2005 and worked with the project lead-

ers to develop an international Scientific 

Steering Committee (SSC) and terms of 

reference for the program. For the dura-

tion of the project, SCOR approved 

appointments of members of the SSC, 

who were responsible for the project’s sci-

entific direction, as well as any changes in 

the terms of reference. 

Before an International Project Office 

(IPO) is established, and at no cost to the 

project or the national funding agencies, 

SCOR staff offer services that are normally 

provided by an IPO (e.g.,  administra-

tive support, advice on meeting planning 

and logistics, communications), albeit at 

a reduced level. Since GEOTRACE’s IPO 

was formed, SCOR has handled many 

of the financial functions for the project, 

including fundraising for project meetings 

and offices, and has handled reimburse-

ments for project meetings. SCOR has 

also provided advice on project strategies 

for communication, outreach, and capac-

ity development. SCOR reviews each of 

its projects every five years; GEOTRACES 

has just received a very favorable review 

from an independent review committee. 

Given SCOR’s international reputation, 

research projects gain an intangible ben-

efit from being SCOR-supported projects. 

There are no other international mecha-

nisms to gather national support for plan-

ning and coordination of international 

ocean research projects. 

GEOTRACES is the only SCOR proj-

ect that is compiling a global data set. This 

data set is managed by a GEOTRACES 

Data Management Committee, which 

works with SCOR-supported staff (with 

funds from NSF and other sources) at 

the British Oceanographic Data Centre. 

The GEOTRACES project has vastly 

expanded the amount of iron data avail-

able in all ocean basins, from the sur-

face to the seafloor (Lam and Anderson, 

2018), made these data available in a 

relational database (see https://www.

bodc.ac.uk/geotraces/data/idp2017/), 

and visually represented the data in the 

eGEOTRACES atlas (see http://www.

egeotraces.org/). A total of 12,050 iron 

measurements are included in the 2017 

GEOTRACES Intermediate Data Product 

(IDP; Schlitzer et al., 2018) (Figure 3). All 

iron data in the GEOTRACES IDPs have 
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FIGURE 3. Locations of GEOTRACES stations with iron data, from the surface to the seafloor (IDP-

2017; Schlitzer et al., 2018), including data through 2016. Figure courtesy of Reiner Schlitzer (AWI)
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been thoroughly scrutinized through 

intercalibration and the analysis of ref-

erence samples, so that only high- quality 

measurements are included (Bowie and 

Tagliabue, 2018). Since 2016, further 

GEOTRACES section cruises and pro-

cess studies have been carried out in the 

Atlantic, Indian, Pacific, and Southern 

Oceans, which will result in the addi-

tion of considerable iron data in the 2021 

GEOTRACES IDP. 

CONCLUSIONS

SCOR, with its unique mandate to bring 

the international ocean science commu-

nity together to formulate new ideas, has 

contributed to furthering our understand-

ing of the ocean for more than 60 years. 

Bottom-up identification of important 

ocean science issues works because the 

community is the best arbiter of what 

issues need focused attention, and SCOR 

provides the mechanisms and funding to 

empower the community to implement 

its ideas. This approach has made it pos-

sible for segments of the ocean science 

community to self- organize to address 

issues that may not reach the level of 

“grand challenges,” but that need to be 

handled by some international organiza-

tion to produce results that are accepted 

worldwide. The review process for SCOR 

working group proposals ensures that 

only the best ideas, those that are amena-

ble to progress using SCOR mechanisms, 

are implemented. 

The SCOR Executive Committee did 

not predetermine in 1996 to make iron in 

the ocean a major theme of SCOR work 

for the next 24 years, but the set of activ-

ities approved and funded by SCOR have 

done just that. The spacing of these activ-

ities over a 24-year period allowed each 

activity to build on the successes of previ-

ous activities and reflected development 

in underlying science being conducted 

by the global community. It is likely that 

SCOR will continue to support working 

groups on aspects of iron in the ocean 

as long as scientific and methodolog-

ical issues require international atten-

tion. This example extends across many 

other topics to which SCOR has contrib-

uted. If SCOR did not exist, there is no 

other mechanism to combine financial 

resources from 31 countries to address 

important ocean science issues identified 

by the international community. 
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