
 

 

 

 

Report for the year 2024 and future activities 

 

SOLAS Germany 

compiled by: Manuela van Pinxteren and Leonie Esters 

 

This report has two parts: 

- Part 1: reporting of activities in the period of January 2024 - Feb/Mar 2025 

- Part 2: reporting on planned activities for 2025 and 2026.  

The information provided will be used for reporting, fundraising, networking, strategic development 

and updating of the live web-based implementation plan. As much as possible, please indicate the 

specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap 

between Core Themes or Cross-Cutting Themes.   

Core Theme 1: Greenhouse gases and the oceans; 

Core Theme 2: Air-sea interfaces and fluxes of mass and energy; 

Core Theme 3: Atmospheric deposition and ocean biogeochemistry;  

Core Theme 4: Interconnections between aerosols, clouds, and marine ecosystems;  

Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;  

Cross-Cutting Theme: Integrated studies of high sensitivity systems (upwelling systems, 

Indian Ocean, polar oceans and sea ice);  

Cross-Cutting Theme: Climate intervention; 

Cross-Cutting Theme: Science and society.  

 

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country or 

region you are representing (all universities, institutes, lab, units, groups, cities).  

 

First things first…Please tell us what the IPO may do to help you in your current and future 
SOLAS activities. ? 
 

 

 

 

 

PART 1 - Activities from January 2024 to Feb/Mar 2025 

1. Scientific highlight 
 
Scientific highlight 1: 
Ice formation processes influence the radiative properties, precipitation formation and consequently 
cloud life time in these mixed-phase clouds. Primary ice formation is enabled by so-called ice 
nucleating particles (INPs). In remote marine regions such as the Southern Ocean, where INP 
concentrations are naturally low (McCluskey et al., 2018; Tatzelt et al., 2022), discrepancies to 



atmospheric observations in the representation of cloud phase with strong biases in radiative effects 
were identified in atmospheric models (Vergara-Temprado et al., 2018). To improve atmospheric 
models, a better understanding of INP sources, such as sea spray aerosol (DeMott et al., 2016; Zhao 
et al., 2023), INP properties and a physical-sound INP description are needed. While ice nucleating 
macromolecules (INMs) produced from terrestrial micro- and more complex organisms could be 
attributed to e.g. specific proteins and polysaccharides, we are lacking knowledge about the chemical 
identity of INMs from the marine biosphere. A polysaccharidic nature of marine INMs is likely as free 
glucose, a degradation product of polysaccharides and non-ice active monosaccharide, scales with 
ice activity of Arctic surface seawater (Zeppenfeld et al., 2019). 
In this study, we present polysaccharides produced from aquatic eukaryotic microorganisms (incl. 
thraustochytrid, yeast, filamentous fungus) as relevant INMs originating from the marine biosphere. 
We parameterized polysaccharidic INMs based on classical nucleation theory and applied this 
parameterization on global model simulations. The parameterization is advantageous for the 
application in numerical models as it automatically limits the number of INP per type and the sudden 
increase in INP number for temperatures colder than the onset temperature. A comparison with 
currently available atmospheric INP observations over the oceans demonstrates a 44% contribution of 
polysaccharidic INMs to the total marine INPs in the temperature range from -15 °C to -20 °C (Fig. 1). 
The importance of polysaccharidic INMs is highlighted for remote marine regions in this study.  
 

 
Figure 1. Global distribution of INP fraction from marine polysaccharides to the sum of modelled INP 
(mineral dust + marine polysaccharides). 
 
This work was supported by German Research Foundation (268020496−TRR 172) and TROPOS 
internal funding. 
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Citation: Hartmann, S., Schrödner, R., Hassett, B. T., Hartmann, M., van Pinxteren, M., Fomba, K. W., 

Stratmann, F., Herrmann, H., Pöhlker, M., and Zeppenfeld, S. (2025): Polysaccharides ─ Important 

Constituents of Ice-Nucleating Particles of Marine Origin, Environmental Science & Technology, DOI: 

10.1021/acs.est.4c08014. 

 

Scientific highlight 2: 
Towards a detailed representation of primary marine organic aerosol (PMOA) as important source of 

INP in global aerosol-climate simulations, a novel approach was introduced to model the oceanic 

concentrations of key organic groups relevant to PMOA. Using the biogeochemistry model FESOM2-

REcoM3, three biomolecule groups – polysaccharides (PCHO), amino acids (DCAA), and polar lipids 

(PL) – are computed based on dissolved organic carbon exuded by phytoplankton. Their transfer to 

the atmosphere is simulated using the OCEANFILMS parameterization that was implemented in the 

aerosol-climate model ECHAM6.3–HAM2.3. The results show that PCHO is most abundant in 



seawater, while PL dominates the aerosol phase due to its high air-seawater affinity. The simulations 

indicate that PMOA emissions are primarily driven by marine biological activity and surface winds, 

showing a distinct seasonal variability particularly in polar regions. Model comparisons with species-

resolved in-situ measurements show reasonable agreement (Fig. 2a), though biases remain due to 

uncertainties in aerosol processes and sea salt emissions. Including PMOA improves the 

representation of organic aerosol, particularly in the pristine Southern Ocean, where it significantly 

contributes to the aerosol loading (Fig. 2b, c). 

 

 
Figure 2. (a) Species-resolved comparison of organic mass fractions (OMF) of sea-spray particles and 

concentrations of primary marine organic aerosol (PMOA) simulated with ECHAM6.3-HAM2.3 for 

polysaccharides (PCHO/CCHO), amino acids (DCAA/CAA), and polar lipids (PL/PG). Modelled values 

are compared to measurements taken in the North Atlantic Ocean (NAO) as well as near the Cape 

Verde Atmospheric Observatory (CVAO), Svalbard (SVD) and the Western Antarctic Peninsula 

(WAP). Maps of the multi-annual mean (b) emission flux and (c) total burden of PMOA, as simulated 

with ECHAM6.3–HAM2.3 for the period 2009–2019. 

 

This study was funded by the German Research Foundation (268020496 – TRR 172). 

 

Citation: Leon-Marcos, A., Zeising, M., van Pinxteren, M., Zeppenfeld, S., Bracher, A., Barbaro, E., 

Engel, A., Feltracco, M., Tegen, I., and Heinold, B. (2024): Modelling emission and transport of key 

components of primary marine organic aerosol using the global aerosol-climate model ECHAM6.3–

HAM2.3, EGUsphere [preprint], https://doi.org/10.5194/egusphere-2024-2917. 

 

Scientific highlight 3: 
Carbon disulfide (CS2) is as an important precursor for the atmospheric trace gas carbonyl sulfide 
(OCS), which delivers sulfur to the stratospheric sulfur layer. Hence, CS2 indirectly impacts the 
radiative budget of the Earth. CS2 is naturally produced in the ocean and emitted to the atmosphere, 
and so far, a photochemical and a biologically mediated production process have been experimentally 
shown. Still, the magnitude of the marine emissions of CS2 is only poorly constrained due to lacking 
understanding of its production and consumption processes. In order to address this shortcoming, we 
have used two experimental set-ups to quantify its production and consumption rates in relation to UV 
light. Using isotopically labelled CS2, we tested the degradation rate with and without UV light, and 
could identify a previously unconsidered photochemical degradation process. This photochemical 
degradation process follows a first-order kinetic and is quantitatively relevant on the order of days. 
Since this process depends on other environmental factors than the photochemical production 
process, it significantly influences the net production. In a second set-up, we tested for production 
rates with and without UV light in artificial seawater spiked with three dissolved organic matter 
extracts from different oceanic regions, i.e. the Pacific surface, the oldest water masses in the deep 
Pacific, and sulfur-rich pore water from North Sea tidal flats. We could for the first time quantify the 
production rate of a light-independent production process, which is quantitatively at the same order of 
magnitude as photochemical production. The overall production rate of this “dark production” scaled 
with the content of dissolved organic sulfur. Our results enhance the process understanding for the 

https://doi.org/10.5194/egusphere-2024-2917


marine cycling of CS2 and provide production rates and rate constants that are valuable for modelling 
approaches to quantify marine emissions of CS2 to the atmosphere. The project was part of an 
international collaborative project funded by the Volkswagen Foundation, including partners at 
University of Oldenburg, Geomar Helmholtz-Centre for Ocean Research in Kiel and Hebrew 
University Jerusalem in Israel.  

 
 

Figure 3: Consumption and production rates of CS2 during incubation experiments: a) Degradation of 

isotopically labelled CS2 with and without UV light, and the corresponding exponential fit indicating a 

first-order loss process. b) Production rates of CS2 after 4 h of irradiation with UV light as well as dark 

controls for three different extracts of dissolved organic matter redissolved in artificial seawater. 

 

Citation: Lennartz, S. T., Simon, H., Booge, D.,Zhou, L., & Marandino, C. (2024). CS2 cycling in 

seawater: Dark production and UV light driven consumption. Geophysical Research Letters, 51, 

e2023GL107024. 

 

2. Activities/main accomplishments in 2024 (e.g., projects; field campaigns; workshops and 

conferences; model and data intercomparisons; capacity building; international 

collaborations; contributions to int. assessments such as IPCC; collaborations with social 

sciences, humanities, medicine, economics and/or arts; interactions with policy makers, 

companies, and/or journalists and media). 

 

Field campaign and international collaboration, Core Theme 4: A team of three researchers from 

GEOMAR (Kiel, Germany) joint the SOPHYAC-light campaign under the lead of Karine Sellegri 

(LaMP, Aubiére, France) and Marie Boye (IPGP, Paris) to investigate 'responses of the Southern 

Ocean PHYtoplankton to Climate change, and feedbacks to the atmosphere' and under the influence 

of a modified light regime on board the RV Marion Dufresne II (MD247). Different water masses were 

sampled along the cruise track, crossing the subtropical, sub-Antarctic, and polar front of the Indian 

Ocean from the 25th of Dec 2024 to the 6th of Feb 2025. The GEOMAR team (R. Ingeniero, H. Feil 

and T. Barthelmeß) was responsible for tracking the diel evolution of trace gases such as nitric oxide 

(NO, WG Hermann Bange), dimethylsulfide (DMS, WG Christa Marandino), and biomolecular 

dynamics (WG Anja Engel) within the enclosed seawater of large-volume Air-Sea Interaction Tanks 

(ASITs). Biogeochemical cycling and trace gas release in the surface ocean and their subsequent 

emissions are key elements to understand which localized processes initiate regionally relevant 

secondary aerosol formation within the lower atmosphere.  

Field campaign and national collaboration, Core Theme 2: A team of GEOMAR researchers from the 
above-mentioned working groups participated in the BASS (DFG Forschungsgruppe) campaign on 
board the RV Heincke in 2024 (HE644, PI: Oliver Wurl) investigating surface slick formation and air-
sea gas exchange in the North Sea.   

 
C.Marandino - Organizer of hybrid OASIS Face-to-Face Community Workshop/approx. 55 



participants/USA 

Marandino Group and TROPOS (van Pinxteren) participated in BIOCAT campaign in the Indian 

Ocean (Spring 2024) 

ICBM (Wurl et al.), Marandino Group, Engel group, TROPOS (van Pinxteren) and others participated 

in BASS field campaign in the North Sea (Summer 2024), including surface microlayer and slick 

sampling in the German Bight in July 2024 on R/V Heincke for biological (viral metagenomic) analysis 

together with the DFG - BASS group  

 

C. Marandino - Organizer of hybrid workshop SOLAS Science and Society/approx. 30 

participants/India;  Joint discussion between natural and social scientists regarding the topic of 

microplastic 

Marandino Group participated in SOPHYAC campaign (French led) in the Indian Ocean/Southern 

Ocean (Winter 2024/2025) 

Surface microlayer and slick sampling in the Baltic Sea in Rostock-Warnemuende in June 2024 for 

biological and chemical analysis 

Aerosol and cloudwater sampling on the Puy de Dome in France together with the group of Pierre 

Amato, Sept. 2024 for viral metagenomic investigation (funded by a Procope-Mobility 2024 grant from 

the Department for Science and Technology of the Embassy of France in Germany) 

 

3. Publications in 2024 (only PUBLISHED articles) and if any, weblinks to models, datasets, 
products, etc.  
Peer reviewed: 

Gassen, L., Esters, L., Ribas-Ribas, M., and Wurl, O. (2024): The impact of rainfall on the sea surface 

salinity: a mesocosm study. Scientific reports, 14, 6353, https://doi.org/10.1038/s41598-024-

56915-4 

Hartmann, S., Schrödner, R., Hassett, B. T., Hartmann, M., van Pinxteren, M., Fomba, K. W., 

Stratmann, F., Herrmann, H., Pöhlker, M., and Zeppenfeld, S. (2025): Polysaccharides ─ Important 

Constituents of Ice-Nucleating Particles of Marine Origin, Environmental Science & Technology, DOI: 

10.1021/acs.est.4c08014. 

Leon-Marcos, A., Zeising, M., van Pinxteren, M., Zeppenfeld, S., Bracher, A., Barbaro, E., Engel, A., 
Feltracco, M., Tegen, I., and Heinold, B. (2024): Modelling emission and transport of key components 
of primary marine organic aerosol using the global aerosol-climate model ECHAM6.3–HAM2.3, 

EGUsphere [preprint], https://doi.org/10.5194/egusphere-2024-2917. 

Barthelmeß, T., Cristi, A., Deppeler, S., Safi, K., Sellegri, K., Law, C. S. & Engel, A. (2024). 
Pronounced Diel Cycling of Dissolved Carbohydrates and Amino Acids in the Surface Ocean and 
across Diverse Regimes. Environmental Science & Technology. 
https://doi.org/10.1021/acs.est4c00491 

Joge, S. D., Mahajan, A. S., Hulswar, S., Marandino, C. A., Galí, M., Bell, T. G., and Simó, 

R. (2024) Dimethyl sulfide (DMS) climatologies, fluxes, and trends – Part 1: Differences between 

seawater DMS estimations.  Biogeosciences, 21. pp. 4439-4452. DOI 10.5194/bg-21-4439-2024.  

 

Joge, S. D., Mahajan, A. S., Hulswar, S., Marandino, C. A., Galí, M., Bell, T. G., Yang, M., and Simó, 

R. (2024) Dimethyl sulfide (DMS) climatologies, fluxes, and trends – Part 2: Sea–air 

fluxes.  Biogeosciences, 21. pp. 4453-4467. DOI 10.5194/bg-21-4453-2024.  

 

https://doi.org/10.5194/egusphere-2024-2917


Kumar, A., Tegtmeier, S., Fernandes, S. O., Biswas, H., Girach, I., Roxy, M. K., Kurian, S., Marandino, 

C. A., Sarma, V. V. S. S., and Shenoy, D. M. (2024) Surface ocean-lower atmospheric processes in the 

Indian Ocean: Current understanding, knowledge gaps, and future directions.  Elementa: Science of 

the Anthropocene, 12 (1). Art.Nr. 00041. DOI 10.1525/elementa.2023.00041.  

 

Johnson, M., van Doorn, E., Hilmi, N., Marandino, C., McDonald, N., Thomas, H., Allemand, 

D., Algarin, L. D., Lebleu, L., Ho, D. T., Oloyede, M., Safa, A., and Swarzenski, P. (2024) Can coastal 

and marine carbon dioxide removal help to close the emissions gap? Scientific, legal, economic, and 

governance considerations.  Elementa: Science of the Anthropocene, 12 (1). Art.Nr. 00071. 

DOI 10.1525/elementa.2023.00071.  

 

Lennartz, S. T., Simon, H., Booge, D., Zhou, L., and Marandino, C. (2024) CS2 Cycling in Seawater: 

Dark Production and UV Light Driven Consumption, Geophysical Research Letters, 51 (5). Art.Nr. 

e2023GL107024. DOI 10.1029/2023GL107024. 

 

van Doorn, E., Marandino, C. A., Peters, A. J., and Keywood, M. (2024) Science, international law, 

and policy across the air–sea interface, Elementa: Science of the Anthropocene, 12 (1). Art.Nr. 00047. 

DOI 10.1525/elementa.2023.00047. 

 
Rahlff, J., Westmeijer, G., Weissenbach, J., Antson, A., & Holmfeldt, K. (2024). Surface microlayer-
mediated virome dissemination in the Central Arctic. Microbiome, 12(1), 218. 

https://doi.org/10.1186/s40168-024-01902-0 

 
Das, R., Malard, L., Pearce, D. A., & Rahlff, J. (2024). Spatio-temporal variability of airborne viruses 
over sub-Antarctic South Georgia: Effects of sampling device and proximity of the ocean. bioRxiv, 
2024-08. doi.org/10.1101/2024.08.23.609320 
 
 
https://appliedmicrobiology.org/resource/arctic-viruses-in-the-surface-microlayer-help-their-hosts-to-

survive-extreme-temperatures.html 

Non-peer reviewed 

1. Gutiérrez-Loza, L., Cronin, M. F., Marandino, C., Swart, S., Bourassa, M. A., du Plessis, M. 

D., Edholm, J. M., Fairall, C. W., Gille, S. T., Karstensen, J., Looney, L. B., Patterson, R. 

G., Riihimaki, L., Smith, S. R., Somavilla, R. and Venkatesan, R. (2024) The Need for a 

Community of Practice for Air-Sea Flux Observations.  Marine Technology Society Journal, 58 (1). 

pp. 20-25. DOI 10.4031/MTSJ.58.1.3.  

 

Book Chapters: 

1. Bange, H. W., Arevalo-Martinez, D. L., Bikkina, S., Marandino, C. A., Sarin, M., Tegtmeier, S., and 

Valsala, V. (2024) Air-sea exchange and its impact on biogeochemistry in the Indian Ocean In: The 

Indian Ocean and its Role in the Global Climate System. Elsevier, Amsterdam, Netherlands, pp. 

329-350. Paperback ISBN: 9780128226988 eBook ISBN 9780128232866 

https://doi.org/10.1016/B978-0-12-822698-8.00010-X. 

 

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 2024? If yes, who? How did you engage? 

https://doi.org/10.1186/s40168-024-01902-0
https://doi.org/10.1101/2024.08.23.609320
https://appliedmicrobiology.org/resource/arctic-viruses-in-the-surface-microlayer-help-their-hosts-to-survive-extreme-temperatures.html
https://appliedmicrobiology.org/resource/arctic-viruses-in-the-surface-microlayer-help-their-hosts-to-survive-extreme-temperatures.html


 

C. Marandino, A. Engel, M. Schartau (GEOMAR) are all members of the EU ICEBERG project, which 

conducted community consultations in Iceland, Greenland, Svalbard in summer 2024. The aim of 

these community consultations was to determine what type of research, related to pollution impacts, 

the local communities would like to have and where they would like to participate. These consultations 

serve as the basis for our field work within the project. 

Engagement with Applied Microbiology International (AMI) and the Ocean Sustainability Advisory 

Group to disseminate findings of the Microbiome paper 

https://appliedmicrobiology.org/resource/arctic-viruses-in-the-surface-microlayer-help-their-hosts-to-

survive-extreme-temperatures.html 

 

PART 2 - Planned activities for 2025 and 2026 

1. Planned major national and international field studies and collaborative laboratory and 
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).  

 

BASS Cruise (RV Alkor and RV Heincke) in the Baltic Sea to investigate the role of the SML in air-

sea interactions (surface slick formation and air-sea gas exchange) – May/June 2025 

MUSE CO2 buoy deployment off the coast of Cabo Verde – timing not sure (2025 or 2026); Will 

measured CO2 values in air and water, as well as direct covariance fluxes 

ICEBERG field study in Iceland, Sep/Oct 2025 to investigate the role of pollutants on climate-

relevant trace gas cycling and air-sea exchange 

 

 

2. Events like conferences, workshops, meetings, summer schools, capacity building etc. 
(incl. all information possible).  

• Relevant session at EGU General Assembly 2025: 

 
o AS2.5: Air-sea Chemical Fluxes: Impacts on Biogeochemistry and Climate;  Co-organized 

by BG4/OS3, co-sponsored by SOLAS and GESAMP WG38, Convener: Parvadha 

Suntharalingam | Co-conveners: Maria Kanakidou, Damian Leonardo Arévalo-Martínez, 

Manuela van Pinxteren, Liselotte Tinel 
 

o OS3.1:Biogeochemical Processes and Air–sea Exchange in the Sea-Surface  Microlayer;  
Convener: Oliver Wurl | Co-conveners: Janina Rahlff, Dr. Naama Lang-Yona, Ana Cvitesic 
Kusan, Lasse Z. Jensen 

 

• Baltic Cruises Workshop at GEOMAR Feb 2025 - ~15 participants (international and 
German) to share data and ideas on 3 Baltic cruises investigating trace gas air-sea 
exchange from 2018 to 2022  

 

• FEMS MICRO, Milan, Italy in July 2025; Diverse defense and antidefense systems shape 
the cloudwater microbiome, FEMS MICRO, Milan, Italy, 14th - 17th July 2025, by Das et 
al. 

 

3. Funded national and international projects/activities underway.  

https://arctic-iceberg.eu/
https://appliedmicrobiology.org/resource/arctic-viruses-in-the-surface-microlayer-help-their-hosts-to-survive-extreme-temperatures.html
https://appliedmicrobiology.org/resource/arctic-viruses-in-the-surface-microlayer-help-their-hosts-to-survive-extreme-temperatures.html
https://meetingorganizer.copernicus.org/EGU25/session/53502
https://meetingorganizer.copernicus.org/EGU25/sessionprogramme
https://meetingorganizer.copernicus.org/EGU25/sessionprogramme
https://meetingorganizer.copernicus.org/EGU25/sessionprogramme
https://meetingorganizer.copernicus.org/EGU25/sessionprogramme
https://meetingorganizer.copernicus.org/EGU25/sessionprogramme
https://meetingorganizer.copernicus.org/EGU25/sessionprogramme
https://meetingorganizer.copernicus.org/EGU25/session/51997
https://meetingorganizer.copernicus.org/EGU25/sessionprogramme
https://meetingorganizer.copernicus.org/EGU25/sessionprogramme
https://meetingorganizer.copernicus.org/EGU25/sessionprogramme
https://meetingorganizer.copernicus.org/EGU25/sessionprogramme


 

BASS 

BIOCAT 

ICEBERG – Pollutant impacts in the European Arctic, EU funded 2024 - 2026 

AitoBE – Influence of atmospheric pollution on biogeochemical cycles in the ocean, DFG funded 

2024 – 2027 

Viral Transmission in the Dynamic Environment of Surface Microlayers and Rainwater (VIRTIDE), 

Swedish Research Council | Vetenskapsrådet ID: 2023-03310_VR 

 

4. Plans / ideas for future national or international projects, programmes, proposals, etc. 
(please indicate the funding agencies and potential submission dates).  

FUTURO - The Future of Tropical Upwelling Regions in the Atlantic Ocean,  

https://futuro-campaign.org/, the major German supporters should be Helmholtz, BMBF, and DFG 

Planned international collaborative work on gathered data sets, Core Theme 2, Cross Cutting 

Theme 'Sensitive Systems': GEOMAR (Anja Engel), TROPOS (Manuela van Pinxteren), and the 

Lyell Centre (Ryan Pereira) initiated collaboration for two field campaigns during 2023 and 2024; 

GEOMAR and TROPOS participated in a research cruise in the Weddell Sea (Antarctica; 2023) 

and integrated analytical expertise from the Lyell Centre into the SML and subsurface water 

sampling plan, while the Lyell Centre did likewise during a field campaign to the Cape Verde 

Islands (2024) based at the Ocean Science Centre (Mindelo). Both regions are of biogeochemical 

interest concerning SML functioning and air-sea gas exchange. Polar regions are vulnerable 

systems that respond rapidly to climate change stressors, resulting in declining sea ice cover and 

glacial deterioration. The Cape Verde Islands, on the other hand, have been identified as a 

seasonal hot-spot for air-sea gas transfer suppression due to biogenic surfactants. The suite of 

analyses encompasses all institutes’ complementary analytical specialities, and the team will work 

towards understanding specific biological and chemical drivers of the complex SML composition 

and identify key controls on dampening surface turbulence and air-sea gas transfer velocity. We 

would like to apply for financial mobility support for e.g., lab visits and knowledge exchange on SML 

methodologies (DAAD/ PPP, Aug 2025 if applicable).   

 

5. Engagements with other international projects, organisations, programmes, etc. 
 
The UN Ocean Decade Programme – Observing Air-Sea Interactions Strategy (OASIS) is closely 
connected to SOLAS (C. Marandino is co-chair of both); formal collaborative plans are being made 

 

Comments 
The Ocean Sustainability Advisory Group of Applied Microbiology International (AMI) searches new 

members 

 

https://www.vr.se/english/swecris.html?project=2023-03310_VR#/
https://futuro-campaign.org/

