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1. Summary
The ocean plays a central role in Earth’s biogeochemical cycles, with marine microbial metabolisms 
regulating climate-active gases, recycling essential nutrients, and supporting biodiversity and marine food 
systems. Yet their responses to natural and human-induced environmental change, and their feedbacks 
on biogeochemical cycles and climate, remain poorly understood. BioGeoSCAPES: Ocean Metabolism 
and Nutrient Cycles on a Changing Planet is working toward an integrated and predictive understanding 
of global ocean metabolism and its role in shaping biogeochemical cycles and climate. 

BioGeoSCAPES integrates field observations,  laboratory experiments, omics, biogeochemical 
measurements, informatics, and multiscale modeling through three interconnected research themes: 
States, Rates, and Fates. Program activities support coordinated study design, standardization and 
intercalibration, FAIR data systems, integration of omics with metabolic rates and biogeochemical fluxes, 
and development of next-generation models. Intended deliverables include global four-dimensional maps 
of microbial metabolisms and their environmental drivers, mechanistic understanding of ocean 
biogeochemical cycles, predictive models of ecosystem responses to environmental change, and risk and 
vulnerability assessments. 

During the 2025–2026 reporting period, workshops, working groups, webinars, research exchanges, 
summer schools, and other community activities strengthened international coordination and built 
scientific and technical capacity. Early career researchers contributed across program leadership and 
activities, fostering interdisciplinary expertise, international collaboration, and sustained global capacity for 
ocean research. Together, these efforts advanced BioGeoSCAPES from planning toward implementation 
through a bottom-up model in which national and international teams will contribute coordinated field, 
laboratory, and computational studies.  

2. Program Overview
2.1 Mission and Scientific Scope 
The vision for BioGeoSCAPES is to achieve an integrated and predictive understanding of the global 
ocean metabolism and its role in shaping biogeochemical cycles and climate, empowering society to 
better address the impacts of global change. To execute this vision, BioGeoSCAPES’s mission is to 
measure the global distribution of marine microbes and chemical drivers (States), quantify the microbial 
metabolisms regulating planetary nutrient cycles (Rates), and integrate these insights, using 
next-generation biogeochemical models to deliver the predictive capabilities required to forecast 
ecosystem resilience in a rapidly changing planet (Fates). The BioGeoSCAPES Program is international 
and interdisciplinary, encompassing oceanic expeditions covering large areas throughout all ocean 
basins, localized spatial studies of key regional and coastal ecosystems including process and time-series 
studies, laboratory experiments, and modeling and informatics research.  

BioGeoSCAPES will create the first global-scale maps of key ocean metabolisms and their underlying 
drivers, revealing their linkages with and feedback on ocean biogeochemical cycles. From these, 
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BioGeoSCAPES will enable a new generation of ocean ecosystem modeling that integrates new omics 
data and understanding to transform our ability to deliver risk and vulnerability assessments regarding the 
fate of key ocean metabolisms important to society. 

2.2 Program Status 
The BioGeoSCAPES Science Plan was collaboratively drafted by 60 authors from 16 nations and 
reviewed by more than 125 members of the BioGeoSCAPES community, followed by an external review 
coordinated by SCOR. The Science Plan focuses specifically on activities spanning the next ten years but 
is designed to remain operational beyond that ten-year timeline. BioGeoSCAPES has been led for the last 
1.5 years by an International Implementation Committee (IIC) composed of 21 researchers representing 
11 nations, including two early career researchers. The IIC collaboratively drafted the Implementation 
Chapter of the Science Plan and has continued working to develop functional components of the 
BioGeoSCAPES program. Following SCOR endorsement as a major research program, the IIC intends to 
transition to a Scientific Steering Committee (SSC) overseen by SCOR. BioGeoSCAPES activities 
reported here have been supported by the U.S. National Science Foundation (NSF) through the AccelNet 
program under Award No. 2201571 that will be available through 2027, and beyond in likely no-cost 
extension.    

3. Governance and Organization
Coordination Team: Manages coordination and communications and supports the BioGeoSCAPES 
network. Members include Leslie Wallace Auerbach, Project Coordinator (Woods Hole Oceanographic 
Institution); Mak Saito, PI and IIC Co-Chair (Woods Hole Oceanographic Institution); Maite Maldonado, PI 
and IIC Co-Chair (University of British Columbia); Heather Benway, PI (Woods Hole Oceanographic 
Institution) 

International Implementation Committee: Provides international leadership and program oversight. 
National Ambassadors: Provide national leadership and support community building.  

Members: Maite Maldonado (Canada); Ingrid Obernosterer (France); Tommy Ryan-Keogh (United 
Kingdom); Mak Saito (United States); Heather Benway (United States); Dalin Shi (China); Koji Suzuki 
(Japan); Philip Boyd (Australia); Martha Gledhill (Germany); Federico Ibarbalz (Argentina); Hugo 
Sarmento (Brazil); Daniele Iudicone (Italy); Arvind Singh (India); Ben Twining (United States); Sinikka 
Lennartz (Germany); Susane (Netherlands); Tung-Yuan Ho (Taiwan); Mark Moore (United Kingdom); 
Chris Bowler (France); Shane Hogle (Finland); Adrian Marchetti (United States); Daniel Muratore 
(United States, ECR); Arianna Krinos (United States, ECR); Osvaldo Ulloa (Chile); Harriet Alexander 
(United States); Clara Vives (Spain, ECR); Meriel Bittner (Denmark, ECR) 

National Ambassadors: Represent the interests of their national BioGeoSCAPES programs and 
researchers at international BioGeoSCAPES activities and planning meetings. Membership includes 58 
individuals representing the following 26 nations: Argentina; Australia; Austria; Belgium; Brazil; Canada; 
Chile; China; Denmark; Finland; France; Germany; India; Italy; Japan; Norway; Portugal; Russia; South 
Africa; Spain; Sweden; Taiwan; The Netherlands; Turkey; United Kingdom; United States. 

Subcommittees: 

● Project Registration & Connectivity: Currently developing registration portal; Will eventually
coordinate observations and connect researchers with relevant observing opportunities and
resources. Led by Mak Saito (United States) with collaboration from IIC members.

● Standardization & Intercalibration: Advances standardization and intercalibration related to
omics, rates, and biogeochemistry. Currently planning workshop and supporting international
DNA metabarcoding standardization and intercalibration activity alongside US OCB. Learn more
at biogeoscapes.org/si.; Leadership team: Mak Saito (United States); Adrian Marchetti (Canada);
Mark Moore (United Kingdom); Raquel Flynn (South Africa, ECR Fellow); Katie Roche (United
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States, ECR Fellow); Heather Benway (United States); Randie Bundy (United States), Rob 
Lampe (USA, ECR).. 

● Data Discovery & Informatics: Develops tools that support FAIR data practices and
data-analysis workflows. Currently planning workshop and hackathon for 2027. Leadership team:
Mak Saito (United States); Harriet Alexander (United States); Stéphane Pesant (France); Rod
Johnson (United States); Paula Huber (Argentina, ECR Fellow); Arianna Krinos (United States,
ECR Fellow); Chris Bowler (France).

● Modeling & Data Synthesis: Supports model development, model intercomparison, and the
creation of synthetic data products. Leadership team: Naomi Levine (United States); Alessandro
Tagliabue (United Kingdom); Sophie Clayton (United Kingdom); Charlotte Laufkötter
(Switzerland); Christoph Völker (Germany); Damien Eveillard (France); Heather Kim (United
States); Mara Freilich (United States); Swan Sow (France, ECR Fellow).

4. Major Activities and Meetings
Date Event or Activity Brief Description 

May 13, 20,
and 27, 2025 Modeling Webinar Series 

Three virtual webinars on biogeochemical, network and 
statistical, and cellular-scale modeling engaged 450 live 
participants from 30 nations. 

Throughout 
2025–2026 

International 
Implementation 
Committee Meetings 

Quarterly virtual meetings focused on completing the Science 
Plan’s Implementation chapter and guiding program structure 
and governance. 

Throughout 
2025–2026 

BioGeoSCAPES Fellows 
Meetings 

The two Fellows cohorts met quarterly, with additional 
working-group meetings to advance Fellow-led projects. 

Throughout 
2025–2026 

Fellows Laboratory 
Exchanges 

Eight Fellows completed collaborative research visits at U.S. 
institutions. 

Throughout 
2025–2026 

Fellows Conference 
Participation 

Eight Fellows received travel or registration support to participate 
in scientific conferences. 

August 
11–15, 2025 

COESSING Omics 
Training 

BioGeoSCAPES instructors delivered a week-long omics and 
microbiology module for early career researchers at the 
University of Ghana. 

September 
2025 

AtlantECO Final 
Conference and 
Multi-Omics Hackathon 

BioGeoSCAPES Fellows participated in the “One Ocean, One 
Health” Multi-Omics Hackathon in the Azores, Portugal. 

September 
10–12, 2025 

BioGeoSCAPES–C-CoM
P Modeling Workshop 

32 participants from nine nations convened at WHOI to advance 
multiscale model integration, OceanWiki, and a modeling 
perspective manuscript. 

September 
2025 

PRIMO SCOR Working 
Group Discussion 

Experimentalists and modelers met during the Modeling 
Workshop to align research questions, assumptions, and 
knowledge gaps. 

October 2025 Fellows Program
Evaluation 

Fellows completed a survey evaluating their experiences and 
identifying priorities for continued engagement. 

October 2025 Science Plan
Submission to SCOR 

The draft BioGeoSCAPES Science Plan, incorporating extensive 
community feedback, was submitted for external review and 
endorsement. 
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Date Event or Activity Brief Description 

February 
2026 

Fellows Working Groups 
Launched 

Four working groups were established to advance 
BioGeoSCAPES cookbooks, a mesocosm experiment, a 
community networking database, and a South American science 
school. 

February 
22-27, 2026

BioGeoSCAPES 
Scientific Sessions at 
OSM26 

BioGeoSCAPES organized oral, poster, and eLightning sessions 
at OSM26 in Glasgow, Scotland, focused on deciphering ocean 
metabolism through interdisciplinary science and linking omics, 
physiology, and models in marine microbiology. 

February 25, 
2026 

BioGeoSCAPES Town 
Hall at OSM26 

The standing-room-only Town Hall, “BioGeoSCAPES: Querying 
the Ocean’s Microbial Life Support System,” shared program 
updates and opportunities for community participation. 

February 
2026 

Standardization and 
Intercalibration Power 
Hour at OSM26 

An informal community discussion advanced conversations 
about molecular and omics standardization, intercalibration 
activities, and future community needs. 

February 
2026 

BioGeoSCAPES 
Networking Mixer at 
OSM26 

An evening social mixer provided opportunities for community 
members and early career researchers to connect and discuss 
future collaborations. 

April 2026 AccelNet ECR Annual 
Meeting 

BioGeoSCAPES ECR Fellow participated in the annual meeting 
for early career researchers across NSF AccelNet projects. 

April 2026 
AccelNet Knowledge 
Synthesis Meeting and 
Writers’ Workshop 

BioGeoSCAPES Fellow and Coordinator met with other AccelNet 
teams in Washington, D.C., to share and document program 
practices and lessons learned. 

Spring 2026 South American Science 
School Planning 

Fellows began meeting with National Ambassadors from Brazil, 
Uruguay, Chile, and Argentina to develop a BioGeoSCAPES 
science school. 

Throughout 
2025–2026 

Standardization and 
Intercalibration Working 
Group 

The group planned a future workshop and developed a 
project-registration tool to support interoperable BioGeoSCAPES 
datasets. 

Throughout 
2025–2026 

DNA Metabarcoding 
Activity and Webinar 
Planning 

BioGeoSCAPES and OCB began organizing an international 
intercomparison activity and webinar series involving more than 
50 laboratories. 

Throughout 
2025–2026 

Informatics Working 
Group 

The group began planning a 2027 in-person informatics 
workshop and hackathon for 50–70 participants. 

Throughout 
2025–2026 

AccelNet Training 
Activities 

The BioGeoSCAPES Project Coordinator participated in 
webinars and training offered by the Toolbox Dialogue Initiative. 

August 
10–14, 2026 

COESSING Omics 
Training at the University 
of Calabar 

BioGeoSCAPES supported a third year of omics instruction 
within the Biogeochemistry of Water module at COESSING in 
Calabar, Nigeria. Training included field sampling, sensor 
deployment, DNA extraction and PCR, PlanktoScope 
visualization, Python programming, and lectures on microbial 
biogeochemistry and omics. 
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5. Community Development and Participation
BioGeoSCAPES prioritizes participation of colleagues from the Global South, Low- and Middle-Income 
Nations, and the global ECR community. This includes ensuring leadership roles for these colleagues on 
all committees and sub-committees. BioGeoSCAPES ensures accessible participation by alternating 
meeting times to accommodate numerous time zones, sharing transcriptions and recordings of all 
meetings, utilizing anonymous live surveys during meetings to encourage candid feedback and to reduce 
the possibility that power imbalances influence committee decisions.  

6. Capacity Development and Early Career Support
ECR Fellows: The AccelNet BioGeoSCAPES Fellows Program has supported two cohorts of early career 
researchers (21 total individuals), including postdocs and senior graduate students, working across ocean 
metabolism, biogeochemical cycling, biological and chemical oceanography, and marine microbiology, 
with expertise spanning experimental and modeling approaches. Fellows receive professional 
development awards that support travel for laboratory exchanges, courses, workshops, conferences, and 
other collaborative opportunities. They also participated in monthly networking activities for the first year, 
came together for an in-person workshop designed to foster collaboration, professional development, and 
connections across disciplines, and continue quarterly meetings to develop BioGeoSCAPES ideas and 
projects and continue building their networks. Learn more at biogeoscapes.org/fellows. The Fellows 
represent: Argentina; Australia; Brazil; Canada; Denmark; France; Germany; India; Kenya; Lebanon; 
Malaysia; the Netherlands; Norway; South Africa; Sweden; Switzerland; the United Kingdom; and the 
United States. 

Feedback from Fellows on the impact of the Fellows Award and Program: 

“The fellowship has meant much more to me than just the financial support. I have met wonderful 
people, learned a lot, and felt welcomed into a fantastic community.” 

“The most valuable thing I’m taking away from the fellowship is the network and the collaborations I 
built with other Fellows and through the visits the funding supported.” 

“My proposal writing and ability to lead and contribute to scientific discussions have definitely improved 
as a result.” 

“Without the support I received through the program, I believe securing this position would have been 
much more difficult.” 

“Initiatives like this help us become part of international scientific communities and create opportunities 
that can have a lasting impact on our careers.” 

Training: BioGeoSCAPES has supported omics instruction through the Coastal Ocean Environment 
Summer School in Nigeria and Ghana (COESSING) for three consecutive years. The 2026 training, 
hosted by the University of Calabar in Nigeria, integrated a BioGeoSCAPES-focused omics curriculum 
into COESSING’s established Biogeochemistry of Water module. This approach demonstrates 
BioGeoSCAPES’ capacity to develop adaptable educational modules that can be incorporated into 
successful existing programs, extending access to interdisciplinary training while building on established 
regional expertise and infrastructure. 

The module combined field sampling and sensor deployment with laboratory instruction in DNA extraction 
and PCR, PlanktoScope visualization, introductory Python programming, and lectures on microbial 
biogeochemistry, omics, and opportunities for engagement with BioGeoSCAPES. Instruction was 
provided by Katie Roche (BioGeoSCAPES ECR Fellow), Amina Schartup, Unyime Umoh, Mak Saito 
(BioGeoSCAPES PI), and Hannah Adams. The training also created a foundation for continued 
collaboration and the development of participant-led projects. 

5 

http://biogeoscapes.org/fellows


National Ambassadors and IIC members from Brazil and Argentina have applied for funding to support a 
BioGeoSCAPES Science School in Brazil in late 2027. The subject matter addressed in this program will 
be developed specifically to meet the self-identified needs of researchers in South America.  

7. Partnerships and Coordination 
●​ AccelNet community: BioGeoSCAPES participated in the AccelNet ECR Annual Meeting and 

Knowledge Synthesis Meeting and Writers’ Workshop, sharing lessons and practices with other 
AccelNet projects.  

●​ AtlantECO: BioGeoSCAPES Fellows participated in the AtlantECO final conference and “One 
Ocean, One Health” Multi-Omics Hackathon.  

●​ Center for Chemical Currencies of a Microbial Planet (C-CoMP): Co-sponsored the 
September 2025 BioGeoSCAPES Modeling Workshop at WHOI.  

●​ Coastal Ocean Environment Summer School in Nigeria and Ghana (COESSING): Partnered 
with BioGeoSCAPES to provide omics and microbiology training for early career researchers in 
Ghana and Nigeria.  

●​ PRIMO SCOR Working Group: Collaborated with the Modeling Working Group to align research 
questions, assumptions, methods, and knowledge gaps between experimentalists and modelers.  

●​ Scientific Committee on Oceanic Research (SCOR): Conducted the external review of the 
BioGeoSCAPES Science Plan and provided feedback from six expert reviewers.  

●​ Toolbox Dialogue Initiative: Provided webinars and training for AccelNet projects and is 
collaborating with BioGeoSCAPES personnel and other AccelNet participants on a manuscript 
about lessons learned from AccelNets.  

●​ U.S. Ocean Carbon and Biogeochemistry (US-OCB): Provides oversight and support; 
Co-sponsoring the DNA metabarcoding intercomparison activity and webinar series involving 
more than 50 laboratories worldwide. 

8. Publications and Other Outputs 
Publications Acknowledging SCOR 
No publications explicitly acknowledging SCOR support were published during this reporting period. The 
following publication is currently in final review and will acknowledge SCOR support upon publication: 

BioGeoSCAPES Science Plan. Forthcoming. Final review in progress; anticipated to be self-published in 
2026. 

Broader BioGeoSCAPES-Related Publications 
●​ Krinos, A.I., Muratore, D., Bittner, M.J., Akenga, P., Wallace Auerbach, L., Dills, M., Faure, E., 

Flores, E., Levine, N.M., Monteiro, T., Richon, C., and Twining, B.S. (2025). “A call for 
early-career teams in interdisciplinary microbiology research.” Nature Microbiology, 10, 
2097–2099. https://www.nature.com/articles/s41564-025-02097-2  

●​ Saito, M.A., Alexander, H., Benway, H.M., Boyd, P.W., Gledhill, M., Kujawinski, E.B., Levine, 
N.M., Maheigan, M., Marchetti, A., Obernosterer, I., Santoro, A.E., Shi, D., Suzuki, K., Tagliabue, 
A., Twining, B.S., and Maldonado, M.T. (2024). “The dawn of the BioGeoSCAPES program: 
Ocean metabolism and nutrient cycles on a changing planet.” Oceanography, 37(2). 
https://doi.org/10.5670/oceanog.2024.417  

Other Program Outputs 
●​ OceanWiki: A community-developed resource providing a shared scientific lexicon, 

expert-curated methods and protocols, and contextual explanations of models and code.  
●​ BioGeoSCAPES Project Registration Tool: A web-based tool for registering 

BioGeoSCAPES-aligned projects and cruises; developed and undergoing beta testing.  
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●​ BioGeoSCAPES Community Networking Database: A tool in development that will enable 
researchers to share expertise, identify skills they want to develop, post opportunities, and find 
potential collaborators.  

●​ BioGeoSCAPES Sandbox: The biogeoscapes.net platform created to host and test emerging 
community tools and projects.  

●​ BioGeoSCAPES YouTube channel: A repository for recordings of BioGeoSCAPES webinars 
and other virtual programming (YouTube.com/@BioGeoSCAPES), including: ​
BioGeoSCAPES Modeling Webinar Series: Three webinars recorded in May 2025:  

o​ Part 1: Biogeochemical Models  
o​ Part 2: Network and Statistical Approaches  
o​ Part 3: Cellular-Scale Models  

●​ DNA Metabarcoding Intercalibration Activity and Webinar Series: BioGeoSCAPES is 
supporting the logistics for a US-OCB-led intercalibration activity involving more than 50 
laboratories worldwide, as well as an accompanying webinar series. Learn more on the US-OCB 
website. 

9. Communications and Outreach 
●​ BioGeoSCAPES website: The regularly updated biogeoscapes.org website, including program 

activities, resources, community profiles, committees, working groups, jobs, postdoctoral 
opportunities, and training opportunities.  

●​ Quarterly BioGeoSCAPES newsletters: Program updates distributed to a subscriber 
community of nearly 800 individuals (biogeoscapes.org/newsletter).  

●​ BioGeoSCAPES email list: A community-wide communication and dissemination resource 
reaching nearly 800 subscribers.  

●​ BioGeoSCAPES LinkedIn page: A professional social media channel used to share activities, 
opportunities, publications, and community updates (linkedin.com/company/biogeoscapes).  

10. Challenges and Emerging Needs 
A significant implementation challenge is securing sustained financial support as BioGeoSCAPES 
transitions from planning to implementation. Program leadership is actively pursuing funding opportunities 
while encouraging National Ambassadors to seek support within their own countries, continuing the 
bottom-up development of the program and its science. At the same time, even under a lean operational 
model, dedicated administrative and IPO support will be necessary to maintain international coordination, 
communications, governance, community engagement, and program continuity. Efforts are actively 
underway to secure the necessary funding.  

11. Priorities for the Next Reporting Period 
Priority Expected 

Timing Anticipated Outcome 

Publish and disseminate the 
BioGeoSCAPES Science Plan 2026 

Completion of the final review and publication of the 
Science Plan as the scientific and implementation 
framework for the international program. 

Transition the International 
Implementation Committee to a 
Scientific Steering Committee 

September 
2026 

Finalization of SSC membership and establishment of 
a governance structure to oversee program 
development, operations, and capacity-development 
activities. 

Advance standardization, 
intercalibration, and informatics 
planning 

2026–2027 

Convene in-person workshops to develop 
recommendations for interoperable methods, data 
practices, and infrastructure supporting 
BioGeoSCAPES research. 

International capacity 
development through COESSING August 2026 Delivered omics instruction at the University of Calabar 

in Nigeria and further developed educational modules 
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Priority Expected 
Timing Anticipated Outcome 

that can be integrated into established regional training 
programs. 

Recruit and engage a third cohort 
of BioGeoSCAPES Fellows 2026–2027 

Select early career researchers with skills that 
complement current Fellows’ activities, particularly 
development of a BioGeoSCAPES Science School in 
South America. 

Support Fellows’ research 
exchanges and collaborations 

Throughout 
2026–2027 

Complete supported laboratory exchanges, conference 
participation, and other networking activities that build 
skills and establish international collaborations. 

Launch and expand 
BioGeoSCAPES digital 
infrastructure 

2026–2027 
Continue developing and release the Community 
Networking Database and project/cruise registration 
tools through the BioGeoSCAPES Sandbox. 

12. Matters for SCOR’s Attention 
BioGeoSCAPES is grateful to Emily Twigg, SCOR Executive Director, for planning to join the September 
2026 in-person meeting of the IIC to support transition to an SSC and ensure SCOR compliance and 
support with all additional committee and subcommittee organizational frameworks.  
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