SCOR WG #166, DMS-PRO. Developing resources for the study of Methylated Sulfur
compound cycling PRocesses in the Ocean

1. Brief summary with the main highlights (200-300 words)

The past year marked a transition from planning and development to the finalization of DMS-PRQO’s
principal deliverables. Activities focused on completing the Best Practices for the Measurement of
Methylated Sulfur Compound (MSC) Cycling Rates in the Ocean (BPs) document, developing associated
Standard Operating Practices (SOPs), advancing the DMS-PRO database, and initiating the group’s
Perspective paper.

The SOP document entered its final consolidation phase following extensive cross-review by members,
harmonization of structure and terminology, and the development of standardized protocols. At the
same time, substantial progress was achieved on the database, including refinement of submission
templates, controlled vocabularies, metadata standards, and internal testing of the data submission
workflow. A dedicated database workshop helped define priorities for implementation and future
community engagement.

Three thematic workshops held during spring 2026 focused on the Perspective paper, the database,
and planning for the upcoming DMS(P) Symposium. These activities accelerated progress toward
several Terms of Reference and strengthened coordination among members.

Year four will culminate in the public release of key DMS-PRO deliverables. The 7th DMS(P) Symposium,
scheduled for October 2026 and featuring broad participation of DMS-PRO members, will serve as a
major milestone, providing a venue for the release of the Best Practices document, SOPs, and database,
while fostering training, community feedback, interdisciplinary collaboration, and the continued growth
of an international community of practice focused on marine sulfur cycling.

The coming year will focus on continued development of the database, community engagement to
maintain the momentum generated by the Symposium, and the initiation of activities aimed at
translating the group's products into synthesis and modelling applications.

2. Activities since previous report to SCOR (e.g., virtual or in-person meetings, email discussions,
special sessions). Limit 1000 words

Internal organization and meetings

As in previous years, email remained the main form of internal communication and coordination.
Since the previous report, the DMS-PRO co-chairs produced approximately 170 group-related emails,
while total group email traffic likely exceeded 600 messages. The co-chairs met online on demand to
coordinate activities and review progress. Additional meetings were organized by smaller writing
teams working on specific sections of the BP/SOP, the database, and other deliverables. Whole-group
meetings were held approximately monthly between September and March 2026, and three
dedicated workshops were held in April and May. Collaborative online documents continued to play a




central role in facilitating discussions, reviewing content, and coordinating contributions across the
working group.

Internal working documents
The collaborative documents developed during previous years continued to evolve and expand. Major
working documents include:

® Best practices for the measurement of methylated sulfur compound (MSC) cycling rates in the
ocean (BPs) and Standard Operating Practices for the measurement of methylated sulfur
compound (MSC) cycling rates in the ocean (SOPs).

The MSC cycling process classification framework and associated reference material.

The DMS-PRO database submission template and user guidelines.

The compilation of MSC cycling studies (>180 entries; derived from the "bibliothon")

Draft materials for the Perspective paper (Pre-submission inquiry and article outline).
Planning documents related to the future DMSP Symposium.

Together, these documents continue to serve as the foundation for the working group's principal
deliverables and provide a framework for collaborative scientific development.

Main events

Best Practices/Standard Operating Procedures (BP/SOPs) writing: Between September and December
2025, the whole group held biweekly online meetings focused primarily on the development of the
document “Best practices for the measurement of methylated sulfur compound (MSC) cycling rates in
the ocean”. In addition, some writing teams held separate meetings.

BPs/SOPs review process (internal): During the first months of 2026, the main focus of the group was
the consolidation of the BP/SOPs document. Following extensive writing efforts during the previous
year, members conducted a cross-review of the different sections, providing comments and
suggestions to improve consistency, completeness, and clarity. Particular attention was devoted to
defining a common format for the detailed protocols that will populate the Appendix of the
document, which will also be uploaded as standalone documents. The review process also helped
identify remaining gaps and overlaps among sections. Subsequently, a reduced editorial team initiated
a harmonization phase aimed at standardizing writing style and level of detail throughout the
document. These efforts brought the BPs/SOPs document significantly closer to its first public release
planned for October 2026.

Thematic workshops (internal): To accelerate progress on key deliverables, three focused online
workshops were organized between April and June 2026. Each workshop had a duration of
approximately 1.5 hours and combined presentations, discussion, and planning of future work.
Collaborative documents remained open for contributions after the workshops.

® Perspective paper workshop (16 April 2026): This workshop focused on the scope, structure,
and publication strategy of a Perspective paper that was included as a deliverable in the
original DMS-PRO proposal. Discussions emphasized the distinction between a Perspective
and a Review article, and explored emerging research priorities for the next decade of MSC
research, including methodological innovation, integration of rate measurements and
molecular/’omics approaches, new community infrastructures, and emerging questions.




e Database workshop (5 May 2026): The workshop reviewed substantial progress in the design
of the DMS-PRO database submission template. Participants discussed the hierarchical
structure of the database (study—sample—measurement), the use of controlled vocabularies
and dropdown menus, and the classification framework centred on sulfur pools and
measurement techniques. The meeting also served to distribute future development tasks
and prepare the next phase of internal testing.

e DMSP Symposium workshop (18 May 2026): Following the positive evaluation of a proposal
submitted by several DMS-PRO members, discussions focused on the organization of a future
DMSP Symposium and the opportunities that this event will provide for community
engagement, dissemination of DMS-PRO products, and capacity-building activities.

Database development and testing: Considerable effort was devoted to refining the database
infrastructure and data submission workflow. The updated submission template now provides a
structured and model-compatible representation of sulfur cycling processes, including links to
complementary datasets such as sequence information. Internal testing of the submission workflow
commenced during the reporting period, with the goal of initiating broader data collection in October
2026. These activities built directly upon the database framework established during the Barcelona
meeting in 2025.

Perspective paper development: Building on the April workshop, a small writing team drafted a
two-page pre-submission inquiry for a Perspective paper intended for submission to a high-profile
journal. The document was circulated among DMS-PRO members for comments and refinement. The
proposed manuscript aims to articulate a community vision for future research on methylated sulfur
compound cycling, highlighting emerging challenges, methodological opportunities, and the role of
community resources such as the DMS-PRO database and SOPs. The inquiry will be submitted by mid
August 2026.

DMSP Symposium planning: An important milestone during this reporting period was the partial
funding of a proposal submitted to the Ocean Carbon & Biogeochemistry (OCB) program to support
the organization of a DMSP Symposium. The symposium, scheduled for 12-15 October 2026, will
provide a valuable opportunity to discuss DMS-PRO activities, disseminate project outputs, gather
feedback from the broader community, and strengthen international collaborations. In addition to
supporting in-person attendance by DMS-PRO members, arrangements have been made to facilitate
and maximize online attendance and participation.

3. Documents published since previous report to SCOR (e.g., peer-reviewed journal articles,
reports, Web pages) and should be limited to publications that resulted directly from WG
activities and which acknowledge SCOR support

The group has not yet published any documents, but several publications are underway. Therefore,
below we list planned publications, their scope, maturity level, approximate publication schedule, and
publication venue:

Best practices for the measurement of methylated sulfur compound (MSC) cycling rates in the ocean
(“BP document”, contributing to, and greatly expanding, deliverable 1 in the original proposal).
® Scope: comprehensive overview and community-agreed guidelines.




® Maturity: in the final editorial phase.
® Schedule and publication venue: upload on the Ocean Best Practices repository, SCOR
community, in October 2026

Standard operating practices for the measurement of methylated sulfur compound (MSC) cycling
rates in the ocean (Contributing to deliverable 1 in the original proposal).
® Scope: detailed protocols published both as a BP Annex and as standalone documents.
e Maturity: variable, from nearly finished (4) to drafted (4) and planned (more than 4).
e Schedule and publication venue: Eight SOPs will be released alongside the BP document in
October 2026. At least 4 additional SOPs will be published in subsequent releases. Regular
updates and additions as more methods become available or sufficiently documented.

DMS-PRO database submission guidelines (Contributing to deliverable 2 in the original proposal).
® Scope: guide for authors contributing data to the DMS-PRO database.
e Maturity: solid draft exists, final iteration needed.
® Schedule and publication venue: October 2026 (linked, version-controlled Zenodo-Github
repositories)

DMS-PRO Perspective paper (Deliverable 6 in the original proposal).
® Prospective titles
o “Making scents of the sea: methylated sulfur transformation rates linking ocean
microbes and climate”, or
o “Making scents of the sea: measuring sulfur cycling rates to connect ocean microbes
and climate”
e Scope: forward-looking synthesis of MSC cycling research priorities.
e Maturity: A two-page pre-submission inquiry has been drafted and is currently incorporating
the final co-authors' comments. A detailed article outline has been produced.
e Schedule and publication venue: submission to a high-profile journal in August 2026, with
evolution depending on the journal response and article co-development process.

Contributions to the upcoming Special Issue linked to the 7th DMS(P) Symposium.

e Potential contributions:

o Special Issue Introduction. Differs from the Perspective paper because the Symposium
and Special Issue will also invite contributions on non-marine MSC research.

o Modelling guidelines paper in relation to the DMS-PRO database (Deliverable 5).
o Database presentation paper (Contributing to deliverables 2 and 3).

e Maturity: no drafts exist.

e Schedule and publication venue: submission during 2027 and 2028, deadline depending on

Special Issue timeline. Confirmed journal: Elementa: Science of the Anthropocene.

Software repository

® Scope: public and version-controlled software related to the database.

e Maturity: code has already been developed for reproducible and robust generation of the
database submission template. Code for quality assurance and control (QA/QC) and posterior
manual curation is being conceptualized.

e Schedule: release of the template generation and initial automatic QA/QC steps planned for
October 2026 (linked, version-controlled Github-Zenodo repositories).




Notes
- All publications will be assigned DOls, and live documents (BP, SOPs, database guidelines) will
be version-controlled and assigned release numbers
- Deliverable numbers listed above correspond to those in the original DMS-PRO WG proposal.

4. Progress toward achieving group’s terms of reference. List each term of reference separately and
describe progress on each one. Limit 1000 words

T1. To develop community consensus on the measurement of MSC cycling rates, evaluate the
suitability of available methods, and recommend standard operating practices (SOP).

This objective is approaching completion. The working group has completed the consensus-building
and drafting phases of the document “Best Practices for the Measurement of Methylated Sulfur
Compound (MSC) Cycling Rates in the Ocean”. Over the last year, we have focused on cross-review,
harmonisation of terminology and structure, and the development of a consistent protocol format for
detailed methodologies. The remaining work is primarily editorial and will focus on finalisation, public
release and dissemination of the document. We plan to make the document available to the wider
community during the 7th DMS(P) Symposium (October 2026).

T2. To compile a comprehensive database of MSC cycling rates in the ocean and to freely disseminate
the database and related documentation according to the FAIR principles.

Good progress has been made towards establishing the MSC cycling rates database. The database
structure, submission templates, and user guidance materials have advanced substantially and are
now undergoing testing within the working group. The compilation of published MSC cycling studies
(“DMS-PRO bibliothon”) continues to expand and provide a strong foundation for future data
submissions. The next phase will focus on inviting broader community participation and data
submission, and the preparation for a first consolidated database release. The database will be
officially launched during the Symposium.

T3. To develop a transparent framework for the quality assessment and control, standardization, and
curation of MSC cycling datasets.

Work on this objective has progressed in parallel with database development. Standardised metadata
requirements, classification schemes, and controlled vocabularies have been incorporated into the
submission framework, providing the basis for transparent quality control and curation procedures.
Internal testing is helping to identify any refinements that may be needed before wider
implementation. Further development will occur as we continue to add datasets into the system.

T4. To analyze and summarize the patterns of MSC cycling rates in the global ocean in relation to their
abiotic and biotic environment.

This activity is currently scheduled for Year 5 or beyond, once a first consolidated release of the
database becomes available. Current efforts are focussed on establishing the database and
quality-control framework required to support robust synthesis activities. This objective therefore




remains on schedule and is expected to become a major focus during the later stages of the working
group.

T5. To provide expert guidance on the use of the MSC cycling database for model development and
evaluation.

Efforts have so far focused on designing an optimised database structure, taking into account the
standardisation of process descriptions and compatibility across datasets. As the database matures,
we will engage more directly with the modelling community and develop guidance for the use of the
database in model development and evaluation. To achieve these objectives, a dedicated session will
be held during the Symposium, and an open workshop will be organized in June 2027. In between
these events, we will regularly invite modellers to provide feedback about their needs (using shared
documents) and to co-develop the workshop agenda, thereby maximizing engagement and keeping
momentum.

T6. To improve the coordination between measurements of MSC cycling rates and stocks, and foster
interdisciplinary research by relating these to other biogeochemical variables and molecular and
‘omics data (Overarching term of reference).

This overarching objective continues to be integrated across the group’s activities. The database has
been designed to facilitate links between rate measurements, environmental observations and
molecular datasets. In parallel, discussions associated with the planned Perspective paper have
highlighted the integration of process measurements with molecular and ‘omics approaches as a key
priority for future marine sulfur-cycle research. These efforts are helping establish a framework for
greater interdisciplinary collaboration within the community.

T7. To establish an international community of practice focused on research, capacity development,
and oceanographic multidisciplinary collaboration in the topic of oceanic S cycle (Overarching term of
reference)

We continue to make strong progress toward this objective. The working group now functions as a
vibrant and active international network supported by regular virtual meetings, collaborative
document development, thematic workshops, and coordinated community activities. Planning for the
upcoming DMSP Symposium to be held in October 2026 represents an important milestone that will
provide a vital opportunity for the dissemination of DMS-PRO outputs, community engagement,
capacity building, the development and training of early career scientists and the establishment of
new international collaborations.

5. WG activities planned for the coming year. Limit 500 words

Small-group and plenary meetings will continue to be organized on demand to support these activities
and ensure progress toward completion of the working group's objectives.

August-October 2026: The group will focus on completing all documents and resources to be
presented during the DMSP Symposium.
® 7th DMS(P) Symposium (12-15 October 2026): The Symposium will represent a major
milestone for DMS-PRO and the wider MSC research community. Several DMS-PRO members




are actively involved in organizing the meeting and six are invited speakers. In addition to
scientific sessions, DMS-PRO will organize dedicated side events, training activities,
community discussions, and working meetings focused on its key deliverables and future
directions. The Symposium will directly contribute to several DMS-PRO Terms of Reference
through dissemination of the SOPs and database (T1-T3), engagement with modellers (T5),
interdisciplinary integration (T6), and consolidation of an international community of practice
through networking, training, and capacity-building activities (T7).

Publication of Best Practices (BP) and Standard Operating Practices (SOPs): These documents
will be released during the Symposium. A dedicated workshop or special session will introduce
these resources and provide guidance on their use. Following release, the documents will
remain open for public review and feedback until the end of 2026, facilitating refinement and
future updates.

Database launch and testing: The Symposium will also serve as the venue for the launch of
the DMS-PRO database and submission infrastructure, providing the first opportunity to
engage a broad international user community and promote data contributions. A dedicated
workshop or training session will introduce the database logic, structure, and submission
procedures.

Fall 2026-Winter 2027

Perspective paper development and writing: Building on prior work, the DMS-PRO Perspective
paper will continue through the collaborative writing and review process. Publication is
anticipated during 2027, depending on journal review and manuscript development.
Integration of the feedback on the BPs, SOPs and database, and release of updated
documents. Addition of new SOPs (at least 4).

Fall 2026-Summer 2027

Modelling activities: To further address ToR 5, interactions with the modelling community will
be strengthened through discussions during the Symposium and subsequent activities. A
modelling-focused workshop is planned for June 2027 to identify user needs, promote
database adoption, and develop guidance on the use of MSC rate data for model development
and evaluation. Outputs may contribute to future publications and the Symposium Special
Issue.

Database: Following launch, testing and implementation will continue, helping refine the
quality-control framework. Progress will depend on data-submission rates and issues
identified during the initial phase of community use.

Year 2027 and beyond

Special Issue contributions: The working group will actively support the Special Issue
associated with the 7th DMS(P) Symposium in Elementa: Science of the Anthropocene. We
will encourage contributions aligned with DMS-PRO Terms of Reference (see Section 3).
Regular update of the BPs and SOPs, and database-related documentation and repositories
Release of the first consolidated (curated) version of the DMS-PRO database, and preparation
of a global synthesis of MSC cycling rates (ToR 4 and Deliverable 4).

6.

Is the group having difficulties expected in achieving terms of reference or meeting original time
schedule? If so, why, and what is being done to address the difficulties Limit 200 words




As we have pointed out before, the delays in our projected accomplishments are to an extent, due to
the high level of engagement and consequently more comprehensive outcome but larger task than
anticipated. This is particularly the case with the generation of the document “Best Practices for the
Measurement of Methylated Sulfur Compound (MSC) Cycling Rates in the Ocean”. Additionally, as is
probably common with these projects, the momentum of early enthusiasm among members was
tempered by the reality of affording the time in busy schedules. Nonetheless, the group has remained
committed and we are making good progress on many aspects. One helpful milestone is the DMSP
Symposium in October, by which we intend to have the BPs and SOPs documents released and the
database launched. Another useful timepoint is the planned Special Issue of the journal Elementa,
that will be linked to the Symposium. The shared view of the co-chairs remains that the group is on
track towards achieving our terms of reference.

7. Any special comments or requests to SCOR. Limit 100 words.

We acknowledge SCOR’s support for the 7th DMS(P) Symposium, which strengthened proposals
submitted to NSF-OCB and Schmidt Sciences and increased participation by DMS-PRO members.

We feel the WG still has much to offer in promoting the integration of MSC rate measurements and
molecular approaches and their implementation into climate models (e.g., see the recent paper by
Baalbaki et al. (2026; https://doi.org/10.1038/s41586-026-10810-2, to be published in Nature).

Given the advanced stage of budget expenditure, publication costs for some planned articles may be
partially covered through members’ research funding, representing a substantial in-kind contribution
that enhances the impact of SCOR-supported research.

Additional information can be submitted and may be posted at the SCOR Annual Meeting webpage at
the discretion of the SCOR Executive Committee Reporter for the WG and the SCOR Secretariat.
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