
Updates from Infrastructural Projects

Sam Dupont – co-chair
On behalf of COBS



Objectives:

“Promote new methods for assessing the effects of multiple environmental factors acting on 
organisms at the same time”

TOR:

1. Develop open-access teaching and learning resources for educators and researchers based on the Best 
Practice

2.  Advocate coordination and harmonisation of experimental approaches 

3. Progress the science towards a more holistic approach to address how multiple drivers will reshuffle 
marine ecosystems at a decadal scale. To do this, we will develop a strong conceptual framework around a 
subset of key questions. This will allow us to bridge disjoints between models, experiments and 
observations. 

4. Publish a series of short articles in both the scientific media and with scientific journalists to disseminate 
the challenges and opportunities surrounding multiple drivers and ecosystems.

5. Link to societal questions, such as food security, by expanding multiple driver research to include higher 
trophic levels. 



Members 2024-2025:

Last Name First Name Gender Location Scientific expertise
Biswas Haimanti F India Phytoplankton ecophysiology
Boyd Philip M Australia Ecosystem modelling, phytoplankton 

ecophysiology, policy
Collins Sinéad F UK Experimental evolution, 

phytoplankton ecophysiology
Cornwall Christopher M New Zealand Kelp forests. Experimental design, 

outreach
Dupont Sam M Sweden Animal ecophysiology, plasticity, 

policy outreach
Dillingham Peter M New Zealand Statistics, experimental design
Dutkiewicz Stephanie F USA Large scale marine ecosystem and 

biogeochemical models
Hall-Spencer Jason M UK Natural analogues for future ocean, 

Asian coastal ecosystems
Hutchins David M USA Phytoplankton ecophysiology
Leung Kenneth M Hong Kong Marine pollution, ecotoxicology, 

environmental risk assessment, 
ecological restoration

McGraw Christina F New Zealand Sensors, inorganic chemistry
Renaud Paul M Norway Benthic ecology, Polar ecosystems
Seifert Miriam F Germany Biogeochemical modeling
Thomas Mridul M Switzerland Organism models
Vargas Cristian M Chile Multiple drivers (various taxa), South 

America network



Teams:

Team #1 - Identifying priorities for multiple driver / stressor research 
[Renaud, Vargas].

Team #2 - Promoting action on multiple driver / stressor research 
[McGraw, Dupont , Collins, Cornwall, Thomas, Dillingham, Biwas, Comeau]

Team #3 & #4 - Model evaluation & From ocean observations to biological 
thresholds
[Dutkiewicz, Seifert, Gehlen, Thomas, Thomas, Boyd, Collins]

Team #5 – Mechanistic understanding
[Hutchins, Hall Spencer, Leung]



Team #1 - Identifying priorities for multiple driver / stressor research

✓ Two manuscripts (1 accepted, 1 in progress)

Key role of natural variability in multiple stressors research

Nature’s laboratories: 
leveraging natural analogues 

and field experiments to 
understand multiple stressors 

impacts on marine life Tools to study multiple stressors using natural analogs



Team #2 - Promoting action on multiple driver / stressor research

✓ Implementation of MEDDLE trainings and workshops



Team #2 - Promoting action on multiple driver / stressor research

✓ Implementation of MEDDLE trainings and workshops

o 7 events in 5 countries + 1 virtual (Africa) 
o >130 participants



✓ Implementation of MEDDLE trainings and workshops

✓ New resources for MEDDLE - Vignettes

Team #2 - Promoting action on multiple driver / stressor research



✓ Implementation of MEDDLE trainings and workshops

✓ New resources for MEDDLE - Vignettes

Team #2 - Promoting action on multiple driver / stressor research



✓ Implementation of MEDDLE trainings and workshops

✓ New resources for MEDDLE - Vignettes

Team #2 - Promoting action on multiple driver / stressor research

Dillingham PW, Collins S, Comeau S, Cornwall CE, Dupont 
S, McGraw CM, Thomas MK (under revision) The MEDDLE 
data analysis guides as a living resource for multiple-driver 
marine research. Limnology and Oceanography Bulletin. 



✓ Implementation of MEDDLE trainings and workshops

✓ New resources for MEDDLE – Vignettes

✓ Best Practices for heat waves studies (led by ECR) – Literature review in progress

Team #2 - Promoting action on multiple driver / stressor research

How do we carry out marine 
heatwave experiments?

François Thoral, Denisa Berbece, Holly Koch, Ashtyn Isaak, Laura Bornemann, Imogen 
Bunting, Peter Dillingham, Katie Fenton, Shinae Montie, Alexandra Northmore, Ohad 
Peleg, Halyna Romashko,  Imke Book, Heidi Burdett, Steeve Comeau, Michael Fox, Maggie 
Johnson, Lulu Martinez, Nick Kamenos, Erik Krieger, Bayden Russell, Verena Schoepf, Ben 
Harvey



Team #3 & #4 - Model evaluation & From ocean observations to biological 
thresholds

o Phytoplankton growth parametrizations in ocean biogeochemistry models: 
structure, assumptions, and gaps (level of completion: 60%) [Dutkiewicz, 
Seifert, Thomas]

o How TxL and TxN interactions work in models vs. Data (level of completion:
40%)[Seifert, Thomas]

o How interactions arise from underlying resource allocation (alternative to
Geider) (level of completion: 80%) [Thomas]

o Lab temperature curves predict habitat preferences inferred by species
distribution models (Level of completion: 80%) [Thomas]

o How salinity affects phytoplankton growth across environments and functional
groups (Level of completion: 50%) [Thomas]

o Bayesian optimal experimental design for response curve experiments (Level of
completion: 40%) [Thomas]

✓ 6 manuscripts in progress bridging models and observations



Team #5 – Mechanistic understanding

✓ New projects 

- Using AI to gill gaps acoss incomplete libraries of MS experiments and inform future
experimental designs (e.g. LLM training) [Boyd]

- Explore the methods used in ecotoxicology (see Annex 3) that can be applied to global
change stressors & comparison of work culture, etc. Include pollutant in the stressors
considered [Leung].

- Meta-analysis in progress on the link between questions, methods and terminology [Dupont]



Annual Meeting – Hong Kong 2025: 

✓ Back to back with BECoME (all members gave talks)

✓ MEDDLE and Vignette training (2 days)

✓ Annual meeting

o Update from the different themes
o Revision of the themes for the next phase of COBS
o Vote for new co-chair and members
o Post-COBS



Updates of themes:

Team #1 - Bridging methodologies 
Stronger connection with ecotoxicology
Methods for the implementation of distributed experiments (e.g. heatwaves)

Team #2 - Methods for ecological impacts of MS 
New tools and best practices to work at the ecological level 

Team #3 - Training and resources 
New vignettes
Simplified methodologies for developing countries

Team #4 – Linking models and experiments
Continuation of the work (6 manuscripts)



Rotations:

Last Name First Name Gender Location Scientific expertise
Biswas Haimanti F India Phytoplankton ecophysiology
Boyd Philip M Australia Ecosystem modelling, phytoplankton 

ecophysiology, policy
Collins Sinéad F UK Experimental evolution, 

phytoplankton ecophysiology
Cornwall Christopher M New Zealand Kelp forests. Experimental design, 

outreach
Dupont Sam M Sweden Animal ecophysiology, plasticity, 

policy outreach
Dillingham Peter M New Zealand Statistics, experimental design
Dutkiewicz Stephanie F USA Large scale marine ecosystem and 

biogeochemical models
Hall-Spencer Jason M UK Natural analogues for future ocean, 

Asian coastal ecosystems
Hutchins David M USA Phytoplankton ecophysiology
Leung Kenneth M Hong Kong Marine pollution, ecotoxicology, 

environmental risk assessment, 
ecological restoration

McGraw Christina F New Zealand Sensors, inorganic chemistry
Renaud Paul M Norway Benthic ecology, Polar ecosystems
Seifert Miriam F Germany Biogeochemical modeling
Thomas Mridul M Switzerland Organism models
Vargas Cristian M Chile Multiple drivers (various taxa), South 

America network

✓ 4 members rotating off
✓ Sinead steps down as co-chair



New co-chair:

Chris Cornwall – New Zealand

THEME: Solutions from multiple knowledge systems

Subtheme: #5 Multi-stressors effects on marine organisms



3 New Members

Damboia Cosa - Mozambique

Steeve Comeau - France

Noelle Held - USA



Thanks for your 
support !!!
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