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Ocean Metabolism — at the heart of our planetary system

Vision: 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.

Mission: 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).
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Implementation of BioGeoSCAPES

Integrated Observations & Experiments
Fieldwork, lab, studies, autonomous platforms

Standardization & Intercalibration

- Protocols, reference materials, cross-platform comparability

Omics > Rates > Flux Integrations

Linking genes, proteins, & metabolites to biogeochemical rates
Currency conversion from molecular to ecosystem scales

Global Data Systems
FATES FAIR - Findable, Accessible, Interoperable, Reusable

Data assimilation, model development, prediction & analysis
‘ @ Multi-scale Models & Synthesis

Cellular > Ecosystem > Global Ocean

Data assimilation, model development, prediction & analysis



BioGeoSCAPES Flagship and Contributing Studies
|
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(Conceptual framework) _ _

Field (cruise, observatory)

(Setting)

. Contributing field study |

(parameters from 2/3 categories)

Science Plan - Chapter 5: Implementation



Incentives for scientists and nations to get involved in
BioGeoSCAPES

e Unite global scientists around sustainable ocean solutions
e Advance interdisciplinary, interoperable microbial
biogeochemistry

e Support careers through recognition and collaboration
e Demonstrate the value of integrative ocean science and global
cooperation

@)BioGeoSCAPES

S+ Ocean metabolism and nutrient cycles on a changing planet

www.biogeoscapes.org



BioGeoSCAPES Timeline of Activities

- Governance &
coordination

« Priority regions,
metabolisms &
hypotheses

- Logistical &
infrastructure needs

- “Cookbooks” &
biocinformatic pipelines

- Framewaorks for FAIR
datasets

PHASE 2

- Coordinated pilot
campaigns &
experiments

- Co-measurements
(omics, rates,
geochemistry)

- Intercalibration &
targeted experimental
approaches

- Omics-to-flux:
state-rates-fates
frameworks

Initial data-model
integration
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Pilot & Integration
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Multi-basin field
campaigns

Time-series & process
studies

Novel links
omics-rates-geochemistry

- 3D maps of microbial

.

metabolism
Cross-basin synthesis
analyses
Intermediate data
products
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PHASE 4

Modeling & Synthesis

- Multi-scale model

integration

- Predictive simulations of

future ocean metabolism

- Climate feedback links to

microbial processes

- Ecosystem vulnerability &

risk assessments

- Data synthesis products
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Global assessment &
synthesis products

Global ocean
metabolism atlas

4D maps of microbial
metabolism

Long-term trends,
thresholds, and tipping
points

Sustained ocean
metabolism global
observing system
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Tools & Resources Hub

Centralized science &
network support

Domain Integration

Observations, data,
products

Standardization

Protocols, intercalibration,
workflows

International Collaboration
& Partnership
Global coordination, fundraising, impact

Capacity Building

Training, inclusion, exchange



THREE-PART MODELING WEBINAR SERIES

Modeling Working Group

Biogeochemical Models
Presenters: Pearse Buchanan, Sinikka Lennartz
Moderators: Al Tagliabue, Charlotte Laufkdtter

M ay 2 0 2 5 We b I n a r S e rl es Network and Statistical Approaches
. - . Presenters: Corday Selden, Lionel Guidi
- 450 live participants representing Moderators: Sophte Clayton, Chiistoph Volker
3 O n atio ns Cellular Scales

Presenters: Daniel Segre, Suzana Leles
Moderators: Damien Eveillard, Naomi Levine

September 2025 In-Person Workshop

- Multi-scale Model Integration
- Perspective Manuscript

OceanWiki

¥ Watch the Recordings Now on {3} YouTube

- Shared lexicon to reduce jargon

barriers
- User-contributed, expert-curated R oceanwia | Q seare cceanii
methods and P rotocols Net community production (NCP) - Oz2/Ar
- Developer-guided models and Man monu i
CO d e L:jzi:“e i Dosaniitd Net community production (NCP) - O./Ar
types Data types » Photoautatrophy » in situ measurements » Net community preduction (NCP)
- Recognition for authors and : -
Ba o paso » Responsible curator: Kate Evans b | ogeosca pes .n et/w| k|
curators

e Or oceanwiki.org




Informatics & Data Management Efforts

e Informatics is a key part of BioGeoSCAPES research
e We want to encourage and leverage community efforts
e Informatics Workshop Planned for 2027
e New Biogeoscapes.Net “Sandbox” for informatics project
sharing and hosting
Mockup of Omics Data Registration tool
Workshop Working Group: Harriet Alexander, Mak Saito, Ocean Omics Data Finder @BiocGeoSCAPES
Chris Bowler, Arianna Krinos, Paula Huber, Stephane Pesant o
§
Welcome to BioGeoSCAPES.net .
Depth (Max)

BioGeoSCAPES.net is the informatics sandbox for projects related to BioGeoSCAPES.

Size Fraction (Max)

o . s Size Fraction (Mi
Visit BioGeoSCAPES.org Visit OceanWiki J)%
Date (Max)
Date (Min) Datasets Found
Saiy ° DNA CalCoFe metadata Repo link
\ — DNA CalCoFe metadata ... Repo link
d I O e O Expedition/Program n DNA CalCoFe metadata ... Repo link
. Protein CalCoFe metadata .. Repo link
~o 7 Ocean metabolism and nutrient cycles on a changing planet Protein | CalCoFe metadata ... Repo link
Protein CalCoFe metadata ... Repo link
About Omics Data Finder
Add Datasets



http://biogeoscapes.net

Standardization and Intercalibration Efforts

Building momentum toward ‘omics intercalibration
e Ocean nucleic acids: standardization roadmap
e Metaproteomics: multi-lab workflow comparison
e Meta-EukOmics: coordinated methods development
e DNA metabarcoding: international intercomparison, best
practices, and webinars

Future Workshop (mid-27’)
Focus on Technical and Scientific Interoperability

Samples Participating labs Central lab
Extract DNA Collective PCR & Research article | @® 08 Nov 2024
/ sequencing ) S —
dMOVIN Results from a multi-laboratory ocean ~ [siisiei
PCR Working group metaproteomic intercomparison: effects of LC-MS I"II"II“II'
— o g .
5 Apalyze fansoliress acquisition and data analysis procedures e
, 4 of variability and Mak A. Saito &, Jaclyn K. Saunders, Matthew R. Mcllvin, Erin M. Bertrand, John A. Breier, CiEE =
4 develop a set of Margaret Mar.s Brisbin., Sophie M. Collston,Jaimee R. Compton, TirT\J. Grliffin, W.Jud.son Hervey,
Sequence DNA metabarcoding Robert L. Hechh, Pr_atlk D.Jagtap, Michael Janech, Rod Johnson, R.ICk l.<e|I, Hugo K!elkémp, Dagmar.Leary, Lennart M‘artens,
L\ bestiDractices J. Scott P. McCain, Eli Moore, Subina Mehta, Dawn M. Moran, Jaqui Neibauer, Benjamin A. Neely, Michael V. Jakuba, Jim Johnson,
H p Megan Duffy, Gerhard ). Herndl, Richard Giannone, Ryan Mueller, Brook L. Nunn, Martin Pabst, Samantha Peters,

Andrew Rajczewski, Elden Rowland, Brian Searle, Tim Van Den Bossche, Gary J. Vora, Jacob R. Waldbauer, Haiyan Zheng,
and Zihao Zhao

.



Early Career Fellows Program 0 o

Two cohorts: 26 Fellows from 18 nations
Serve across committees and working groups %!
Contributed to Science Plan development and review
Lead Cookbooks, networking database, and Global
South capacity-building initiatives

BioGeoSCAPES Fellows in
Nature Microbiology

Krinos, A.l., Muratore, D., Bittner, M.J. et al. ' 0 E
A call for early-career teams in ..ld

interdisciplinary microbiology research. 7,}? v!
Nature Microbiology 10, 2097-2099 (2025). ey
https://doi.org/10.1038/541564-025- E I.r. h
02097-2




Capacity Development

Coastal Ocean Environment Summer
School in Nigeria and Ghana (COESSING)

e Hands-on omics training spanning field sampling, laboratory methods,
visualization, Python, and microbial biogeochemistry
e Demonstrates successful integration of BioGeoSCAPES training into an

established program

Future BioGeoSCAPES Summer School in South America

Open cruise berth?
Share it with BioGeoSCAPES:
info@biogeoscapes.org

e Planning underway, led by Fellows and National Ambassadors from
Argentina, Brazil, Chile, and Uruguay One berth
can make a difference

Help connect researchers from underrepresented
regions with new collaborations at sea.



@)BioGeoSCAPES

-« 7" Ocean metabolism and nutrient cycles on a changing planet

Join the Community

Share projects and discover
opportunities.

Help expand our global map.

Grow your network and find
collaborators.

biogeoscapes.org/connect



	BioGeoSCAPES Program Update 
	Slide Number 2
	Implementation of  BioGeoSCAPES
	Slide Number 4
	Incentives for scientists and nations to get involved in BioGeoSCAPES

	BioGeoSCAPES Timeline of Activities 
	Modeling Working Group 
	Informatics & Data Management Efforts 
	Slide Number 9
	Early Career Fellows Program 
	Capacity Development
	Slide Number 12

