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SCOR Working Group Proposal 2026 

1.     Summary 

Human activities have profoundly altered the air quality and ocean health on a global scale in 
the Anthropocene. It is our task to quantitatively evaluate the impact of human activities on 
marine ecosystems through various chemical inputs to the oceans. Although the iron hypothesis 
has driven major advances in understanding the biogeochemical cycle of iron, Earth system 
models still struggle to reliably predict how atmospheric inputs of iron and other trace elements 
influence ocean productivity and carbon cycling. As dust emissions, wildfires, and 
anthropogenic aerosols continue to evolve under human pressure and climate change, this 
persistent knowledge gap increasingly undermines our ability to predict ocean–climate 
feedbacks and overall ocean health. This Working Group (WG) proposes to bring together 
experts from the laboratory, field observation, and modelling communities to unravel the role of 
aerosol trace elements’ (TEs) solubility in modulating marine biological carbon cycling. 
This will be facilitated through the novel experimental designs targeting atmospheric TEs 
solubility in aerosols, rainwater, and seawater, including laboratory studies, shipboard 
incubation, and mesocosm experiments. These approaches will allow seamless integration of 
targeted processes into detailed atmospheric and ocean models. This WG is both 
important and timely as the transfer of natural and anthropogenic micronutrients and toxic 
elements across the air-sea interface is a current research priority of large international 
programmes. Capacity building is central to this effort, with planned workshops combining 
lectures and hands-on training to foster global collaboration. A SCOR WG will facilitate the 
essential framework to coordinate these efforts across institutions worldwide. 

2.     Scientific Background and Rationale 

Atmospheric deposition of aerosols represents one of the largest external nutrient sources to 
the open ocean, with profound implications for marine productivity, carbon sequestration, and 
climate feedbacks. Increased ocean stratification in the context of a warming climate is 
projected to decrease the internal supply of nutrients to the surface ocean, making it essential to 
accurately predict changes in external atmospheric inputs using a combination of observations 
and global numerical models. A key challenge is to estimates of bioaccessibility atmospheric 
nutrient supply to ocean, vary widely between studies, creating uncertainty in how models 
represent this parameter. While mineral dust dominates global trace element loading, 
anthropogenic and wildfire aerosols often contain a large fraction of bioaccessible 
micronutrients due to differences in particle size, mineralogy, and solubility-enhancing reactions 
with acidic and organic compounds in the atmosphere and seawater. Therefore, accurately 
predicting the magnitude, timing, and location of aeolian deposition fluxes, along with their fate 
in seawater and ecosystem response, is critical. Despite this importance, current 
biogeochemical models show limited skill in simulating biological responses to aerosol 
deposition events. During major deposition episodes, most essential trace elements, including 
iron, are rapidly scavenged, precipitated, and exported to the deep ocean due to 
supersaturation, bypassing the surface mixed layer where phytoplankton reside - unless organic 
compounds facilitate retention and cycling. Models particularly struggle with Fe(II), which 
oxidizes rapidly without stabilization, forming colloidal iron that aggregates and sinks. This 
creates a fundamental challenge: models require organic ligands to maintain bioavailability, yet 
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lack mechanistic representation of their production, transport, and coupling with atmospheric 
inputs. 

The Challenge 

MINTED identified the need to establish mechanistic links between aerosol deposition and 
marine biogeochemistry as a key priority. Parameter tuning without process-level understanding 
produces models that may reproduce historical observations but fail under novel conditions, 
leading to uncertain projections(Meskhidze et al., 2026). Laboratory studies alone cannot 
replicate “real” ocean complexity, including microbial diversity, organic matter variability, and 
dynamic physical forcing, making coordinated observational and process-based studies 
essential. 

A major conceptual gap exists between atmospheric and oceanic perspectives. Atmospheric 
scientists quantify “solubility” (dissolved fraction), whereas ocean models require “bioavailability” 
(what phytoplankton can assimilate). Solubility is operationally defined through extraction 
protocols, while bioavailability depends on biological processes such as uptake mechanisms 
and ligand interactions. Bioaccessibility, often derived from laboratory leaching, represents 
potential availability but does not ensure biological utilization. Previous efforts, such as WG167 
(RUSTED) improved data quality and highlighted inconsistencies in solubility estimates (Shelley 
et al., 2024; Perron et al., 2024), while recent community discussions emphasized the urgent 
need to translate solubility into bioavailability within modelling frameworks (Meskhidze et al., 
2026). 

Atmospheric models have attempted to reproduce aerosol iron solubility based on field data, yet 
variations among models are comparable to those arising from different experimental leaching 
protocols revealed by RUSTED. These discrepancies stem from differences in leaching 
conditions, including solution composition, pH, and reaction time. As a result, ocean models 
often use soluble iron as a proxy for bioavailable iron and adjust scavenging rates empirically to 
match observations, introducing large uncertainties in iron residence times. Furthermore, an 
incomplete understanding of processes such as grazing, aggregation, and particle reactivity 
necessitates repeated retuning of ecosystem parameters, highlighting the interconnected and 
non-linear nature of marine biogeochemical systems. 

There is also a disconnect between the information atmospheric models can provide and what 
ocean models utilize. Atmospheric models can deliver source-specific information on 
co-deposited organic compounds, which may act as iron-binding ligands, and detailed aerosol 
size distributions that influence dissolution and residence time. However, ocean models typically 
use simplified inputs, neglecting these interactions. The situation is further complicated by 
co-limitation dynamics, where alleviation of iron limitation can shift ecosystems toward limitation 
by other nutrients such as phosphorus or manganese. Atmospheric models offer the capability 
to simulate multiple nutrient fluxes simultaneously, but prioritization is required based on 
biogeochemical relevance and data availability. 
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Consequently, a shift toward anthropogenic sources alter aerosol composition, bioaccessibility, 
and seasonal variability. Mineralogy plays a critical role in determining solubility, both during 
atmospheric transport and after deposition in seawater or within phytoplankton 
microenvironments. A coordinated Model Intercomparison Project (MIP) focusing on mineralogy 
and multi-trace elements represents a high-impact opportunity to quantify uncertainties, 
diagnose biases, and establish shared protocols and datasets. Building on frameworks such as 
CMIP7 and precedents like GEOTRACES and AerChemMIP, this effort can unify modelling 
approaches and improve process-based projections for climate assessments. 

Why a SCOR proposal? 

To develop a more comprehensive mechanistic understanding of the complex impact of 
atmospheric deposition on marine biological response, we propose (i) a suite of novel 
coordinated experiments along with (ii) a focused modelling approach and model 
evaluations. The experiments will range from laboratory work to ship-board and mesocosms 
incubations and will shed light on critical processes governing the behaviour of atmospheric 
trace elements in aerosols, rainwater, and seawater. This experimental work will provide 
process-level understanding needed for integration into atmospheric and ocean 
biogeochemical models. A SCOR WG allows the inter-laboratory assessment on how much of 
the presumed complexity is introduced by the application of inconsistent experimental 
approaches. For example, this can be used to evaluate the variability in biogeochemical 
response to a standardized atmospheric deposition. For this purpose, homogenous aerosol 
particles with an aerodynamic diameter of less than 10 µm (PM10) shall be generated in large 
quantities with an aerosol generator from parent soils mixed with other possible source 
materials (flyash, forest fire ashes, sea salt etc) to mimic possible natural aerosols present over 
the ocean. Subsequently, such homogeneous aerosols can be distributed to participating 
laboratories for leaching, incubation, and mesocosm experiments. These experiments can then 
be modified across the participating laboratories to test for specific conditions (e.g., mimicking 
emission events, ligand effects, the effect of bacterial respiration, phytoplankton community 
diversity). The outcomes from the leaching and incubation experiments can be used to improve 
process parameterizations in global models, which can be further constrained with atmospheric 
and oceanic observations. 

The modelling component of MINTED will focus on evaluating models’ representation of 
bioaccessible iron (and other trace elements) in the surface ocean, from deposition at the 
air-sea interface through processing in the surface mixed layer, thereby providing a key link with 
WG151 (FeMIP), which focused on model representation of ocean iron biogeochemistry. To 
establish the novel experimental design and fill the underlying gaps between WG151 (FeMIP) 
and WG167 (RUSTED), we need SCOR’s help to facilitate collaborations between different 
research groups across a wide range of facilities systematically. 

3. Terms of Reference (ToR) 
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This WG aims to advance our understanding of how atmospheric aerosols influence marine 
biogeochemical cycles and ecosystem health in the surface ocean. Multidisciplinary teams are 
needed to understand aerosol sources, aging during transport, and the fate after deposition in 
the surface ocean. Leveraging the multidisciplinary expertise in our consortium, our aim will be 
achieved by addressing four main Terms of Reference (ToR). 

ToR1. Facilitate inter-operability of soluble trace element experiments and analyses, with a 
primary focus on developing a standard homogeneous PM10 aerosol appropriate for leaching, 
incubation, and mesocosm experiments. 

ToR2. Model-observation integrated study of the fate of soluble aerosol trace elements following 
deposition to the ocean surface, linking laboratory-derived solubility estimates to 
environmentally relevant bioavailability through process-based modeling. 

ToR3. A Community Model Intercomparison Project of Atmospheric Nutrient Deposition 
(MIPAND) focused on developing a coordinated community effort to systematically compare and 
evaluate aerosol trace element deposition representations across atmospheric and oceanic 
models. A structured MIPAND is essential for quantifying uncertainties, diagnosing systematic 
biases, and accelerating progress toward robust simulations of atmospheric input-driven 
biogeochemical responses. 

ToR4. Capacity Building, Indian Ocean monitoring station network, linking to the environmental 
relevance and social awareness. 

The vision of MINTED is to build a strong and connected global research community that can 
address aerosol trace element solubility and its role in marine biogeochemical cycles. The ToR4 
will focus on bridging gaps between atmospheric-science and ocean-biogeochemistry by 
developing a shared research framework, strengthening observational and data capabilities, 
and promoting collaboration across disciplines, regions, and career stages. 

4. Working plan 

ToR1. Facilitate interoperability of soluble trace element experiments and analyses and 
generate data usable in ToR2 and 3 models 

A large mass of aerosol source materials (surface soil, fly ash, forest fire ashes, sea salts) will 
be collected without size fractionation. An aerosol generator will be used to produce large 
quantities of aerosol (PM10) reference materials from representative source materials to mimic 
natural aerosols over the ocean. The composition and size distribution of these reference PM10 
materials will be characterized. The materials will then be distributed for trace element solubility 
studies, certified at low mass loadings representative of field-collected filter samples, and also 
used for joint incubation and impact studies. Distribution will be coordinated through 
international programs to ensure broad community access. 

We will establish minimum reporting standards and metadata requirements for iron and other 
trace element solubility measurements (e.g., pH, ligands, contact time), ensuring 
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methodological flexibility while enabling intercomparison. We will also define common 
experimental conditions for interlaboratory comparisons to evaluate how solubility estimates 
from different leaching protocols relate to biological uptake and phytoplankton growth. This will 
help identify how variability in solubility estimates corresponds to environmentally relevant 
bioavailability. Based on the variability identified in ToR1, ToR2 will develop a common research 
framework to determine which approaches best simulate in-situ conditions. 

ToR2. Develop a common research framework which facilitates knowledge transfer between the 
atmosphere and ocean biogeochemistry communities.  

In this ToR, we will associate different leaching protocols with their best equivalent natural 
processes. For example, dissolution in ultrapure deionised water and seawater may represent 
fractional solubility in precipitation and dry deposition to the ocean surface, respectively. 
Additional techniques mimicking other environmental processes will also be considered. The 
resulting observations will be incorporated into a 1-D ocean biogeochemistry (BGC) model 
coupled with atmospheric chemistry model(s). We will provide reporting guidance linking 
experimental variability from leaching protocols to model parameters. 

Establishing links between experimental approaches and in-situ equivalents will facilitate 
determination of trace elements, including iron, from aerosol leaches and their impacts on 
phytoplankton. These datasets will provide critical insight into solubility, bioaccessibility, and 
bioavailability following deposition. 

To deliver ToR2, we will drive discussion on: (1) which parameters (e.g., pH, organic 
compounds, contact time) should be measured to connect experimental variability to model 
parameters; (2) how additional elements (e.g., manganese, phosphorus, copper, zinc) can 
improve understanding of aeolian trace element cycling. Mechanistic hypotheses will be tested 
using 1-D ocean BGC model(s) coupled with atmospheric chemistry model(s). Discussions will 
also address caveats, analytical limitations, and the use or misuse of multivariate statistics. 
Outputs from ToR1 and ToR2 will result in a joint publication in a special issue (e.g., 
AMT/ACP/AR/BG). 

ToR3. Developing a community Model Intercomparison Project (MIP) of atmospheric trace 
nutrient deposition 

ToR3 addresses key questions regarding spatial and temporal resolution requirements for 
atmospheric models to adequately support ocean biogeochemistry applications. It outlines a 
framework for a trace element MIP leveraging CMIP7 infrastructure and protocols. This includes 
historical simulations (1980–2023 using reanalysis meteorology) and future projections under 
standardized emission scenarios. A key innovation is the creation of a reference database of 
trace metal emissions and deposition fields, freely accessible to the broader modelling 
community. 
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Atmospheric models will generate multi-model concentration and deposition fields for validation 
against observational datasets. Soluble metals and organic compounds will be linked to different 
chemical forms (e.g., inorganic, dissolved, labile, refractory particulate iron) for comparison with 
ocean observations and 1-D BGC model outputs (ToR2). Validated atmospheric outputs will 
then drive ocean biogeochemical models from pre-industrial conditions (1750) through future 
scenarios, enabling assessment of ecosystem responses across temporal scales. The synthesis 
of outputs will produce an open-access database serving a wide range of research 
communities. 

ToR4. ToR4 will ensure active participation of Early Career Researchers (ECRs) by supporting 
experiments, analyses, and model simulations, and involving them in discussions, outputs, and 
leadership roles in workshops and conference sessions. Community building will be central, 
including workshops, conference sessions, and training activities at international meetings such 
as Goldschmidt and SOLAS Open Science Meetings. Strong links will be maintained with 
international programs (e.g., SOLAS, GEOTRACES), and efforts will improve communication 
through shared terminology and guidance documents. ECRs will be actively involved 
throughout, with opportunities for training, collaboration, and leadership. 

We plan five WG meetings. To optimize resources, the first and final meetings will be online, 
while three meetings will coincide with international events in hybrid format. An ECR-dedicated 
workshop and symposium will be held in Japan and/or South Africa. 

Months 1-12: 

A call for aerosol trace element data contributions will be issued, alongside mining of existing 
repositories and setup of atmospheric model simulations.  

November 2026, an initial online WG meeting will finalize ToR1–4 plans, including preparation 
and distribution of reference materials in early 2027. A data use protocol, similar to 
GEOTRACES, will be established to support database development. Reference emission 
datasets and meteorological inputs will be distributed to atmospheric modelers. A workshop in 
the Indian Ocean region will assess observational capacity, facilities, and training needs. 

2027: A full WG meeting at the SOLAS Open Science Conference will introduce the WG, report 
early progress, and refine tasks. Standardized protocols aligned with frameworks such as 
GEOTRACES and AerChemMIP will be developed, including harmonized emissions, common 
experimental scenarios, benchmark datasets, and quality control procedures. 

 

Months 13-24: 

 

A full WG meeting at the 2028 Goldschmidt Conference, alongside the Iron at the Air-Sea 
Interface Workshop, will present progress and refine objectives. Additional support will be 
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sought from initiatives such as Africa-Japan Collaborative Research (AJ-CORE). Atmospheric 
models will generate historical simulations (1980-2023 using reanalysis meteorology) and future 
projections (using standardized emission scenarios), validated against datasets from ToR1 and 
ToR2, including mineralogy, dissolution, incubation, and mesocosm studies. 

Months 25-36: 

A full WG meeting in South Africa will host workshops, lectures, and hands-on training to 
support an Indian Ocean monitoring network. Public outreach will raise awareness of 
atmospheric nutrient deposition impacts on marine ecosystems in collaboration with AJ-CORE. 
Validated atmospheric outputs will drive ocean biogeochemical simulations from pre-industrial to 
future conditions, with outputs contributing to an open database accessible to broader 
communities such as FeMIP. 

Months 37-48: 

Final meeting will synthesize results and coordinate publication of a synthesis paper.  

Database online release on existing data repositories such as GEOTRACES and GRANTS  

Data  through RUSTED and  tooltip  

1. ​ Deliverables 

ToR1 will characterise the biogeochemical reactivity of TE from different aerosol source 
materials (e.g., dust and ash) to inform source-specific representations of TE solubility and 
composition. ToR1 will create mechanisms for the rapid dissemination of methodological 
advances and lessons learned from interlaboratory comparisons. 

ToR2 will create coupled atmospheric-ocean model testbeds that allow atmospheric models to 
deliver enhanced information (e.g., source attribution, size distributions, organic aerosol 
composition, and bioaccessible iron fraction) to ocean biogeochemical models at scales and 
temporal resolutions relevant to biological response. ToR2 will develop consensus definitions for 
solubility, bioaccessibility, and bioavailability through cross-community dialogue and dedicated 
working groups, with clear operational criteria for each term. The investments in methodological 
harmonization would transform our ability to translate atmospheric iron and other nutrients’ 
solubility measurements into the bioavailability parameters that ocean biogeochemical models 
use. 

ToR3 will create an atmospheric dry and wet deposition database for the use of ocean BGC and 
Earth system models that allow from preindustrial, present, and future simulations for diverse 
research communities such as FeMIP, beyond the core MIP participants. Atmospheric model 
output will be validated against observed atmospheric concentrations and measured deposition 
fluxes, while ocean models will be evaluated with seawater trace element concentrations.  
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ToR4 will help to establish long-term time series observations at representative locations that 
capture both atmospheric deposition and ocean biogeochemical responses at appropriate 
temporal resolution, with collocated atmospheric and oceanic sampling strongly preferred where 
logistically feasible for the Indian Ocean monitoring station network. ToR4 will create 
frameworks that foster sustained dialogue between atmospheric and ocean scientists to align 
measurement approaches with ecological questions. 

·        Paper publication in a special issue (e.g., AMT/ACP/AR/BG) 

·        Revision of the GEOTRACES aerosol cookbook with aerosol leaching protocols for specific 
processes 

·        Establishment or strengthening of regional observational networks, particularly in the Indian 
Ocean, helping to address current data gaps. 

·        A series of international workshops, training activities, and conference sessions, including 
events focused on early career researchers. 

6. Capacity Building 

Our vision is that this WG will bridge existing knowledge gaps in our understanding of aerosol 
solubility targeted by WG167 (RUSTED) and the role of atmospheric deposition in marine 
biogeochemical Fe cycles targeted by WG151 (FeMIP). The proposed work is designed to build 
a common research framework that facilitates knowledge transfer from atmospheric science and 
ocean biogeochemistry communities and stimulate new research proposals and collaborations 
between established and early-career scientists around the world. This goal is reflected by the 
proposed multidisciplinary membership, which is diverse in terms of gender, career stage, and 
geographical representation. We have Full and Associate Members from countries that are 
developing their scientific capacities, such as India, Argentina and South Africa, who also 
conduct research in regions that are traditionally understudied. During the term of the WG, we 
are committed to creating at least one opportunity for the members, or early career researchers 
(ECRs) from their labs, to pursue a POGO-SCOR Fellowship and/or SOLAS summer school at 
an institution with the appropriate analytical and/or computing capabilities. The Indian Ocean 
monitoring station network of ToR4 is an ideal candidate for a POGO-SCOR Fellowship. We 
anticipate that future POGO-SCOR Fellowship opportunities resulting from this WG will promote 
training and capacity building and result in new collaborations well past the conclusion of the 
WG. 

In-person networking remains vital for generating new ideas and forging new connections. 
During the first year, we will take advantage of travel funding  to allow Associate Members from 
developing/emerging countries and ECRs to attend SCOR WG meetings.The WG will 
encourage early-career members to chair and host a discussion session at the SOLAS Open 
Science Conference related to the group’s topic, as well as provide mentoring for them, thus 
aiding their career development. 
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During the second year, we propose to deliver a session and workshop on trace elements at the 
air-sea interface in conjunction with the 2028 Goldschmidt Conference with the support from the 
Tokyo Metropolitan Government and Iron at the Air-Sea Interface Workshop. We will host a 
symposium for the public, which aims to foster greater awareness and progress on these 
issues. By inviting international professionals who are actively engaged in advancing diversity 
and inclusiveness, we hope to inspire public audiences to reflect on and embrace the essential 
principles on the impact of human activities on marine ecosystems through various chemical 
inputs to the oceans. This will be publicised in advance via social media. 

During the third year, hosting the workshop in a country where logistically feasible for the Indian 
Ocean monitoring station network is timely. The Indian Ocean has long been identified as 
understudied and a priority for further research. The Indian Ocean is of great interest because 
throughout the year it receives large inputs from the atmosphere from the various dust source 
regions proximal to the northern basin, which include the Arabian Peninsula, Africa and Asia. 
Anthropogenic aerosols from industrial pollution and biomass burning on the surrounding 
continents are also prevalent, and evident in the brown haze that lingers over the Arabian Sea, 
Bay of Bengal and southern tropical Indian Ocean. There are specific questions about how the 
supply of trace elements from the atmosphere impacts carbon and nitrogen cycles. The 
dominant controls on primary production in the Arabian Sea (i.e., zooplankton grazing versus 
iron limitation) remains an active research topic. Furthermore, the Indian Ocean is a globally 
important denitrification zone, and it also appears to be a region where nitrogen fixation rates 
are significant, although patchy and very much under discussion. Running a workshop in this 
region will have great benefit to the host institution as it will turn the international spotlight onto 
this under-studied region. The workshop will give the institution the opportunity to showcase its 
research facilities and provide students and ECRs with networking and mentorship opportunities 
from international experts working at the air-sea interface. 

The AJ-CORE consortium will provide co-sponsorship and additional funding for this workshop. 
A key component of the project will involve building rich multimedia profiles of the researchers 
involved - especially early-career scientists from disadvantaged or underrepresented 
communities. These profiles will not only highlight their academic paths and personal 
motivations but also explore the cultural and institutional environments that shape their scientific 
inquiry. By presenting researchers as individuals with stories, aspirations, and values, we 
humanize environmental science and inspire future generations, particularly young students, to 
pursue careers in Earth system sciences. 

Our goal is that this WG will produce a strong peer network that will facilitate global knowledge 
transfer and collaborations outlasting the term of this WG. 

7. Working Group composition 

This WG has 10 Full and 10 Associate Members that bring together state-of-the-art expertise in 
experimental methods for the assessment of aerosol trace element solubility, Earth system 
modelling, biogeochemical modelling and aerosol composition, which will guide key 
requirements and shape future directions. The Full Members are responsible for the successful 
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delivery of the objectives of the ToRs. The associate members will provide valuable inputs from 
complementary fields. Our full membership represents 10 countries, including two Global South 
middle-income economies (South Africa, Argentina) and one lower income economy, 
emerging/developing country (India), and has three early-career members. 

7.1 Full Members  

  

Name Gender Place of work Expertise relevant to the 
proposal 

1 Akinori Ito 

(co-chair) 

M JAMSTEC, Japan Integrated researcher of the 
model with laboratory 
measurements and field 
observations. Lead 
instructor. 

2 Garima Shukla (co-chair)  F Leibniz Institute for 
Tropospheric 
Research 
(TROPOS), 
Germany  

Early Career. Aerosol 
chemical composition, 
aerosol pH and liquid water 
content, source attribution, 
and reanalysis products. 

3 Prema Piyusha Panda 

(co-chair) 

 M Stellenbosch 
University, South 
Africa 

Early Career. Aerosol TE 
solubility, biogeochemistry, 
and Southern Hemisphere 
aerosol. 

4 Andrew Bowie M University  of 
Tasmania, 
Australia 

Biogeochemical cycling, 
aerosol TE solubility, 
Southern Hemisphere 
aerosols. Contributed to 
GEOTRACES IDP, 
GEOTRACES SSC co-chair 
(2018-2020), and member 
of GEOTRACES exec. 
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5 Clarissa Baldo   Laboratoire 
Interuniversitaire 
des Systèmes 
Atmosphériques 
(LISA), France 

 

Early Career. Aerosol 
composition, mineralogy, 
solubility, dissolution 
kinetics, biogeochemistry. 
High Latitude and Southern 
Hemisphere aerosol. 

6 María Gonçalves Ageitos F Universitat 
Politècnica de 
Catalunya (UPC) / 
Barcelona 
Supercomputing 
Center (BSC), 
Spain. 

Earth system models, dust 
modelling (with a focus on 
mineralogy and its Earth 
system impacts, including 
ocean biogeochemistry).  

7 Nicholas Meskhidze M North Carolina 
State University, 
USA 

Aerosol dissolution, reaction 
kinetics 

8 Nicolás J. Cosentino  M CIMA-IFAECI, 
Argentina 

Present-day Southern 
Hemisphere dust cycle. Lab 
experiments on 
aerosol/sediment TE 
solubility. Earth system and 
ocean biogeochemistry 
modeler. 

9 Tung-Yuan Ho M Academia Sinica, 
Taiwan 

Biogeochemical cycling, 
biological response to 
atmospheric deposition 

10 Ying Ye  F Alfred Wegener 
Institute, Germany 

Ocean iron modelling (0D 
and 1D Fe speciation 
models, 3D ocean 
biogeochemistry and Earth 
system model with a focus 
on marine biological carbon 
pump) 
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 7.2 Associate Members 

Name Gender Place of work Expertise relevant to the 
proposal 

1 Alex Baker M University of East 
Anglia, UK 

Aerosol TE solubility, 
biogeochemical cycling. 
GESAMP WG38 co-chair, 
contributed to GEOTRACES 
IDP, FeMIP associate 
member. 

2 Ashwini Kumar M CSIR-National 
Institute of 
Oceanography, 
India 

Biogeochemical cycles, 
aerosol TE solubility, Sr and 
Nd isotopes 

3 Cecile Guieu F Laboratoire 
d'Océanographie 
de Villefranche, 
France 

Biological response to 
atmospheric deposition and 
biogeochemical cycling. 
Co-Chair of the SOLAS 
SSC. Contributed to 
GEOTRACES IDP. 

4 Clifton Buck  M Skidaway Institute 
of Oceanography, 
University of 
Georgia, USA 

Aerosol TE composition and 
solubility.Contributed to 
GEOTRACES IDP. 

5 Douglas Hamilton Non-binary North Carolina 
State University, 
USA 

Earth System models, 
wildfire and dust aerosols 

6 Holly Winton F Victoria University 
of Wellington, New 
Zealand 

Aerosol chemical 
composition, biomarkers, 
dust provenance, TEs in ice 
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cores. SOLAS national 
representative. 

7 Mingjin Tang M Guangzhou 
Institute of 
Geochemistry-CA
S, China 

Aerosol TE solubility 

8 Morgane Perron F GESAMP WG38, 
France 

Aerosol TE solubility, 
Southern Hemisphere 
aerosols, biogeochemical 
cycles. 

9  Stelios Myriokefalitakis M National 
Observatory of 
Athens (NOA), 
Greece 

Earth system modelling, 
atmospheric composition, 
multiphase chemical 
processes 

10 Susanne Fietz 

 

F Stellenbosch 
University, South 
Africa 

Biogeochemical cycling, 
biological response to 
atmospheric deposition. 
GEOTRACES SSC, national 
representative (2018-2023). 

  

 

8. Working Group contributions 

Akinori Ito (co-chair) 

Atmospheric scientist, model developer, and integrated researcher with laboratory 
measurements and field observations, focusing on Fe cycle. Lead instructor at the 10th SOLAS 
Summer School. 

Garima Shukla (co-chair) 

Early career, aerosol chemistry, chemical composition, particle acidity and its association with 
liquid water content, source attribution, and reanalysis products. 

Prema Piyusha Panda (co-chair) 
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Early career, Aerosol composition of atmospheric deposition and marine biogeochemical 
cycles, with a primary focus on the Southern Hemisphere oceans through shipboard expeditions 
and coastal monitoring stations at Sadhana Bay, the west coast of South Africa. 

Andrew Bowie 

Biogeochemistry of trace elements in the Southern Ocean and Antarctica, with projects 
addressing key research questions related to atmospheric dust deposition and solubilities, 
ocean iron fertilisation, physico-chemical speciation of trace elements and their isotopes, and 
the role of ocean dynamics on chemical and biological marine processes. 

Clarissa Baldo 

Early Career. Atmospheric scientist investigating aerosol properties, processes, and their 
impacts on climate through laboratory experiments and field observations. Their research 
focuses on physicochemical properties, including composition and mineralogy, and on 
atmospheric processes controlling nutrient solubility and dissolution kinetics, particularly for 
natural and anthropogenic particles in the Southern Hemisphere and high latitudes. 

María Gonçalves Ageitos 

Atmospheric composition scientist, particularly interested in aerosols and their interactions with 
the Earth system. Her research includes the development and application of atmospheric and 
Earth system models, focusing on mineral dust and its effects on radiation, clouds, and 
biogeochemical cycles.   

Nicholas Meskhidze 

Atmospheric scientist and model developer with expertise in integrating laboratory 
measurements, field observations, and numerical modeling to investigate the atmospheric iron 
cycle. His research spans iron mobilization, organic interactions, sunlight-driven 
transformations, and remote sensing of aerosol deposition, while fostering cross-disciplinary 
collaboration through international workshops on the air–sea interface. 

Nicolás J. Cosentino 

Mineral dust aerosol researcher with expertise on in-situ and satellite aerosol monitoring, total 
and soluble trace metal lab determinations on aerosol and dust source sediment samples, 
paleo-reconstruction of past dust fluxes, and Earth system (CESM2) and ocean biogeochemical 
(cGENIE, MARBLE-CESM2) modelling. His research is focused on the Southern Hemisphere 
dust cycle. 

Tung-Yuan Ho 

Marine biogeochemist focusing on anthropogenic and lithogenic aerosol deposition impacts on 
trace metal cycling in the northwestern Pacific Ocean. Applies elemental and isotopic analyses 

14 



SCOR Working Group Proposal 2026 

to trace sources and transformations, and investigates bioavailability of aerosol-derived metals 
using model phytoplankton to understand biological uptake and surface ocean cycling. 

Ying Ye 

Ocean biogeochemistry modeller with expertise in developing parameterisations for iron–ligand 
binding based on laboratory and field observations and kinetic models. Experienced in 
constraining external iron sources and assessing impacts on the biological carbon pump using 
models from 0D to Earth system scale, with contributions to FeMIP. 

Alex Baker 

Aerosol chemistry, trace element fractional solubility. Impact of aerosol on ocean 
biogeochemistry. GESAMP WG38 co-chair also contributed to GEOTRACES IDP. 

Ashwini Kumar 

Aerosol chemistry, Aeolian dust characterization using geochemical tools, including radiogenic 
isotopes Sr and Nd. Total and soluble trace element composition and fluxes over the Indian 
Ocean. 

Cecile Guieu 

Marine biogeochemist, external inputs of nutrients to the ocean and their impact on biota: 
experimental approaches. Minicosm facility available for a joint experiment.  

Clifton Buck 

Chemical oceanographer with a focus on characterization of aerosol chemical composition, 
fractional solubility, and deposition. Leader of atmospheric characterization on U.S. 
GEOTRACES missions since 2013.  

Douglas Hamilton 

Atmospheric scientist and Earth System modeller with expertise in natural aerosols and their 
changing influence on climate and biogeochemical cycles through the Anthropocene. Led the 
development of an intermediate complexity iron aerosol module for the latest version of the 
Community Earth System Model. 

Holly Winton 

Aerosol chemical composition, Atmospheric iron fertilisation, Antarctic dust provenance, 
novel ice core proxies, impact of trace elements on primary production, biogeochemical 
cycles.  

Mingjin Tang 
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Atmospheric chemist with interest in 1) sources, processes and fractional solubility of aerosol 
trace elements; 2) atmospheric multiphase chemistry and microphysics of aerosol particles; 3) 
atmospheric chemistry of mineral dust aerosol. 

Morgane Perron 

Atmosphere biogeochemist with an interest in the air-sea transfer of trace elements and 
nutrients. Focus on source apportionment and the identification of relevant atmospheric tracers 
based on field samples. Link between laboratory-based concentration and solubility data and 
ocean solubility and bioavailability.  

Stelios Myriokefalitakis 

Atmospheric scientist and model developer (TM4-ECPL/TM5-MP, EC-Earth3, and 
IFS-COMPO), focused on aerosol dissolution and aqueous-phase chemistry and data 
conversion with a standard code for exchanging climate data called “Climate Model Output 
Rewriter” (CMOR). 

Susanne Fietz 

Environmental geochemist; laboratory experiments and field observations on atmospheric 
inputs of trace metals into the ocean and impact on phytoplankton.   

9. Relationship to other international programmes and SCOR Working groups 

SCOR Working Groups: By bringing a modelling community focusing on improving solubility 
for aerosols and bioavailability for phytoplankton representation in atmospheric and ocean 
models, respectively, our WG (MINTED) will bridge the gap between WG151 (FeMIP) and 
WG167 (RUSTED). We will contact the chairs to discuss possible collaboration. 

GESAMP WG38 (Atmospheric Inputs to the Ocean): This group was formed in response to 
concern about the impact of atmospheric deposition on ocean chemistry, biology, 
biogeochemistry, and climate. This group has recently advanced knowledge of how changes in 
atmospheric acidity are likely to impact the dissolution of aerosol TEs. Close communication 
with this group will be facilitated through the co-chairs of GESAMP WG38 (Maria Kanakidou and 
Alex Baker). 

GEOTRACES, SOLAS and SIBER (Sustained Indian Ocean Biochemical, Biogeochemical, and 
Ecological Research): The deliverables from all four ToRs will benefit these communities, e.g., 
the recommendations for handling aerosol Fe and TE solubility data (ToR1&2 deliverable). The 
database will be of particular interest to these communities, as it will provide quality-assured TE 
solubility data from these programs, alongside auxiliary information, to numerical modelers. The 
sensitivity study (ToR3 deliverable) will be of interest to the SIBER program, especially. We 
anticipate inviting SOLAS and SIBER to co-sponsor our workshop-lecture series. These 
organisations recognise the importance of improving the representation of soluble Fe in models. 
Full and associate members are currently serving, or have served, on GEOTRACES and 
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SOLAS committees. A SCOR WG will promote greater collaboration between these 
programmes. 

IIOE-2: We anticipate close communication and collaboration with IIOE-2 participants to 
leverage their data and guide future research directions in the region (ToR4 deliverable). This 
programme will be approached for co-sponsorship of the workshop-lecture series. 

International Global Atmospheric Chemistry and Global Atmosphere Watch programmes 
of the World Meteorological Organization (WMO) and NASA’s Plankton, Aerosol, Cloud 
and ocean Ecosystem (PACE) program: The database will be of use to these programmes 
who are interested in the impact of aerosol metals (especially Fe) on air quality, weather and 
climate. 

UN Decade of Ocean Science for Sustainable Development: The WG will be submitted for 
endorsement as an Ocean Decade Action as the workshop-seminar series address Priority 
Challenges 5 (Unlock ocean-based solutions to climate change) and 9 (Skills, knowledge and 
technology for all) directly, and Priority Challenges 1 (Understand and beat marine pollution) and 
7 (Expand the global ocean observation system indirectly). In addition, the discussions of this 
WG will provide recommendations for future research questions on the flux of essential and 
potentially toxic TEs across the air-sea interface, thus addressing Priority Challenges 1 and 5. 
Publication in open-access journals addresses Priority Challenge 9. 

10. Key References 

Meskhidze, N., et al. 2026. From Dust to Phytoplankton: Research Priorities for 
Atmospheric-Ocean Iron Coupling. https://doi.org/10.5281/zenodo.19361638. 

Perron, M. M. G., Fietz, S., Hamilton, D. S., Ito, A., Shelley, R. U., and Tang, M.: Preface to the 
inter-journal special issue “RUSTED: Reducing Uncertainty in Soluble aerosol Trace Element 
Deposition”, Atmos. Meas. Tech., 17, 165–166, https://doi.org/10.5194/amt-17-165-2024, 2024. 

Shelley, R. U., Perron, M. G. G., Hamilton, D. S., and Ito, A.: The open ocean, aerosols, and 
every other breath you take, Eos, 105, https://doi.org/10.1029/2024EO240091, 2024. 

Appendix 

Key Publications of Full Members of relevance to this Working Group (5 each) 

Akinori Ito 

Li, W., Ito, A., Wang, G., Zhi, M., Xu, L., Yuan, Q., Zhang, J., Liu, L., Wu, F., Laskin, A., Zhang, 
D., Zhang, X., Zhu, T., Chen, J., Mihalopoulos, N., Bougiatioti, A., Kanakidou, M., Wang, G., Hu, 
H., Zhao, Y., Shi, Z. 2025. Aqueous-phase secondary organic aerosol formation on mineral dust, 
Natl Sci Rev, 12, nwaf221, doi:10.1093/nsr/nwaf221. 

17 

https://doi.org/10.5281/zenodo.19361638


SCOR Working Group Proposal 2026 

Ito, A., Miyakawa, T. 2023. Aerosol iron from metal production as a secondary source of 
bioaccessible iron, Environ Sci Technol, 57, 4091–4100, doi:10.1021/acs.est.2c06472. 

Ito, A., Miyazaki, Y., Taketani, F., Iwamoto, Y., and Kanaya, Y. 2023. Marine aerosol feedback on 
biogeochemical cycles and the climate in the Anthropocene: lessons learned from the Pacific 
Ocean, Environ Sci Atmos, 3, 782–798, https://doi.org/10.1039/D2EA00156J. 

Ito, A., Ye, Y., Baldo, C., and Shi, Z. 2021. Ocean fertilization by pyrogenic aerosol iron. npj 
Climate Atmos Sci, 4, 30. DOI: 10.1038/s41612-021-00185-8. 

Ito, A., Myriokefalitakis, S., Kanakidou, M., Mahowald, N.M., Scanza, R.A., Hamilton, D.S., 
Baker, A.R., Jickells, T., Sarin, M., Bikkina, S., Gao, Y., Shelley, R.U., Buck, C.S., Landing, 
W.M., Bowie, A.R., Perron, M.M.G., Guieu, C., Meskhidze, N., Johnson, M.S., Feng, Y., Kok, 
J.F., Nenes, A., and Duce, R.A. 2019. Pyrogenic iron: The missing link to high iron solubility in 
aerosols. Sci Advances, 5, eaau7671. DOI: 10.1126/sciadv.aau7671. 

Garima Shukla 

G Shukla, A Kumar* (2025c). Chemical composition of aerosols over the Bay of Bengal based 
on global reanalyses data and on-board ship measurements. International Journal of Remote 
Sensing. (DOI - https://doi.org/10.1080/01431161.2025.2577974). 

G Shukla, A Kumar*, A Kaushik (2025b). Long-term seasonal variability in the water-soluble 
inorganic composition of coarse and fine aerosols over the northeast Arabian sea. Atmospheric 
Pollution Research. (DOI - https://doi.org/10.1016/j.apr.2025.102794). 

G Shukla, N Ojha, A Kumar*, S Harithasree, I Girach, LK Sahu, (2025a). Chemical composition 
of aerosols over the Arabian Sea based on global reanalyses data and on-board ship 
measurements. Atmospheric Environment. (DOI - 
https://doi.org/10.1016/j.atmosenv.2025.121085). 

Panda, P.P., Shukla, G., Kumar, A., Aswini, M.A., Kaushik, A., Nayak, G. and Matta, V.M., 2024. 
Atmospheric deposition of mineral dust and associated nutrients over the Equatorial Indian 
Ocean. Science of The Total Environment, 915, p.169779. 

G Shukla, A.K. Sudheer, Sachin S. Gunthe, Gufran Beig, Ashwini Kumar* (2023). Seasonal 
variability in fine particulate matter water content and estimated pH over a coastal region in the 
Northeast Arabian Sea. Atmosphere. (DOI - https://doi.org/10.3390/atmos14020259). 

Prema Piyusha Panda 

Panda, P.P., Shukla, G., Kumar, A., Aswini, M.A., Kaushik, A., Nayak, G. and Matta, V.M., 2024. 
Atmospheric deposition of mineral dust and associated nutrients over the Equatorial Indian 
Ocean. Science of The Total Environment, 915, p.169779. doi: 10.1016/j.scitotenv.2023.169779 

Panda, P.P., Aswini, M.A., Bhatt, P., Srimuruganandam, B., Peketi, A. and Kumar, A., 2022. 
Bioactive trace elements’ composition and their fractional solubility in aerosols from the Arabian 

18 

https://doi.org/10.1080/01431161.2025.2577974
https://doi.org/10.1016/j.apr.2025.102794
https://doi.org/10.1016/j.atmosenv.2025.121085
https://doi.org/10.3390/atmos14020259


SCOR Working Group Proposal 2026 

Sea during the southwest monsoon. ACS Earth and Space Chemistry, 6(8), pp.1969-1981. 
doi.org/10.1021/acsearthspacechem.2c00067 

Sharma, D., Biswas, H., Panda, P.P., Chowdhury, M., Silori, S., Pandey, M., Kaushik, A. and 
Kumar, A., 2022. Atmospheric dust addition under elevated CO2 restructured phytoplankton 
community from the Arabian Sea: A microcosm approach. Marine Chemistry, 247, 
p.104183.doi.org/10.1016/j.marchem.2022.104183 

Li, R., Panda, P.P., Chen, Y., Zhu, Z., Wang, F., Zhu, Y., Meng, H., Ren, Y., Kumar, A. and Tang, 
M., 2024. Aerosol trace element solubility determined using ultrapure water batch leaching: an 
intercomparison study of four different leaching protocols. Atmospheric Measurement 
Techniques, 17(10), pp.3147-3156.doi.org/10.5194/amt-17-3147-2024 

Tang, M., Perron, M.M., Baker, A.R., Li, R., Bowie, A.R., Buck, C.S., Kumar, A., Shelley, R., 
Panda P. P. and Meyerink, S., 2025. Measurement of soluble aerosol trace elements: 
inter-laboratory comparison of eight leaching protocols. Atmospheric Measurement Techniques, 
18(21), pp.6125-6141.doi.org/10.5194/amt-18-6125-2025 

Andew Bowie 

Hird, C., Perron, M.M., Holmes, T.M., Meyerink, S., Nielsen, C., Townsend, A.T., De Caritat, P., 
Strzelec, M. and Bowie, A.R., 2024. On the use of lithogenic tracer measurements in aerosols to 
constrain dust deposition fluxes to the ocean southeast of Australia. Aerosol Research, 2(2), 
pp.315-327. 

Weis, J., Chase, Z., Schallenberg, C., Strutton, P.G., Bowie, A.R. and Fiddes, S.L., 2024. 
One-third of Southern Ocean productivity is supported by dust deposition. Nature, 629(8012), 
pp.603-608. 

Perron M.M.G, S. Meyerink, M. Corkill, M. Strzelec, B.C. Proemse, M. Gault-Ringold, E. Sanz 
Rodriguez, Z. Chase, A.R. Bowie (2022). Trace elements and nutrients in wildfire plumes to the 
southeast of Australia, Atmos. Res. 270. doi.org/10.1016/j.atmosres.2022.106084 

Perron M.M.G., B.C. Proemse, M. Strzelec, M. Gault-Ringold, A.R. Bowie (2021). Atmospheric 
inputs of volcanic iron around Heard and McDonald Islands, Southern Ocean, Env. Sci.: Atm. 
doi.org/10.1039/D1EA00054C 

Tang, W., Llort, J., Weis, J., Perron, M.M., Basart, S., Li, Z., Sathyendranath, S., Jackson, T., 
Sanz Rodriguez, E., Proemse, B.C. and Bowie, A.R., 2021. Widespread phytoplankton blooms 
triggered by 2019–2020 Australian wildfires. Nature, 597(7876), pp.370-375. 

Tagliabue, A., Bowie, A.R., DeVries, T., Ellwood, M.J., Landing, W.M., Milne, A., Ohnemus, 
D.C., Twining, B.S. and Boyd, P.W., 2019. The interplay between regeneration and scavenging 
fluxes drives ocean iron cycling. Nature Communications, 10(1), p.4960. 

Clarissa Baldo 

19 

https://doi.org/10.1016/j.marchem.2022.104183


SCOR Working Group Proposal 2026 

Baldo, C., Ito, A., Krom, M. D., Li, W., Jones, T., Drake, N., Ignatyev, K., Davidson, N., and 
Shi, Z. (2022). Iron from coal combustion particles dissolves much faster than mineral dust 
under simulated atmospheric acidic conditions. Atmos. Chem. Phys., 22, 6045–6066. 

Baldo, C., Formenti, P., Nowak, S., Chevaillier, S., Cazaunau, M., Pangui, E., Di Biagio, C., 
Doussin, J.-F., Ignatyev, K., Dagsson-Waldhauserova, P., Arnalds, O., MacKenzie, A. R., 
and Shi, Z. (2020). Distinct chemical and mineralogical composition of Icelandic dust 
compared to northern African and Asian dust. Atmos. Chem. Phys., 20, 13521–13539. 

Formenti, P., Giorio, C., Desboeufs, K., Zherebker, A., Gaetani, M., Baldo, C., Landrot, G., 
Montebello, S., Chevaillier, S., Triquet, S., Siour, G., Di Biagio, C., Battaglia, F., Doussin, 
J.-F., Feron, A., Namwoonde, A., and Piketh, S. J. (2025). Elemental composition, iron 
mineralogy, and solubility of anthropogenic and natural mineral dust aerosols in Namibia: a 
case study analysis from the AEROCLO-sA campaign – Part 2. Atmos. Chem. Phys., 25, 
16127–16145. 

Meinander, O., Dagsson-Waldhauserova, P., Amosov, P., Aseyeva, E., Atkins, C., Baklanov, 
A., Baldo, C., et al. (2022). Newly identified climatically and environmentally significant 
high-latitude dust sources. Atmos. Chem. Phys., 22, 11889–11930. 

Ito, A., Ye, Y., Baldo, C., and Shi, Z. 2021. Ocean fertilization by pyrogenic aerosol iron. npj 
Climate Atmos Sci, 4, 30. DOI: 10.1038/s41612-021-00185-8. 

María Gonçalves Ageitos 

Proestakis, E.; Amiridis, V.; Pérez, C.; Tsyro, S.; Griesfeller , J.; Gkikas, Antonis; Georgiou, T.; 
Gonçalves, M.; Escribano, J.; Myriokefalitakis, S.; Bergas, E.; di Tomaso, E.; Basart, S.; Stuut, 
J.; Benedetti, A. Quantifying dust deposition over the Atlantic Ocean. Earth system science 
data. 2025. Volume: 17. Number: 9. pp.: 4351 - 4395. doi.org/10.5194/essd-17-4351-2025 

Bergas, E.; Hamilton, D.; Myriokefalitakis, S.; Rathod, S.; Gonçalves, M.; Pérez, C. Future 
climate-driven fires may boost ocean productivity in the iron-limited North Atlantic. Nature 
climate change. 2025. Volume: 15. pp.: 784 ~ 792. https://doi.org/10.1038/s41558-025-02356-4 

Gonçalves, M.; Obiso, V.; Miller, R.; Jorba, O.; Klose, M.; Dawson, M.; Balkanski, Y.; Perlwitz, J. 
P.; Basart, S.; di Tomaso, E.; Escribano, J.; Macchia, F.; Montané, G.; Mahowald, N.; Green, 
R.O.; Thompson , D. R.; Pérez, C. Modeling dust mineralogical composition: sensitivity to soil 
mineralogy atlases and their expected climate impacts. Atmospheric chemistry and physics. 
2023. Volume: 23. Number: 15, article 23. pp.: 8623 ~ 
8657.https://doi.org/10.5194/acp-23-8623-2023 

Bergas, E.; Gonçalves, M.; Myriokefalitakis, S.; Miller, R.; van Noije, T.; Le Sager, P.; Montané, 
G.; Pérez García-Pando, C. Pre-industrial, present and future atmospheric soluble iron 
deposition and the role of aerosol acidity and oxalate under CMIP6 emissions. Earth's future. 
2023. Volume: 11. Number: 6, article e2022EF003353. https://doi.org/10.1029/2022EF003353 

20 

https://doi.org/10.5194/essd-17-4351-2025
https://doi.org/10.1038/s41558-025-02356-4


SCOR Working Group Proposal 2026 

Myriokefalitakis, S.; Bergas, E.; Gonçalves, M.; Pérez, C.; van Noije, T.; Le Sager, P.; Ito, A.; 
Athanasopoulou, E.; Nenes, A.; Kanakidou, M.; Krol, M.; Gerasopoulos, E. Multiphase 
processes in the EC-Earth model and their relevance to the atmospheric oxalate, sulfate, and 
iron cycles. Geoscientific model development. 2022. Volume: 15. Number: 7. pp.: 3079 ~ 3120. 
https://doi.org/10.5194/gmd-15-3079-2022 

Nicholas Meskhidze 

Meskhidze, N., et al. 2026. From Dust to Phytoplankton: Research Priorities for 
Atmospheric-Ocean Iron Coupling. https://doi.org/10.5281/zenodo.19361638. 

Meskhidze, N., and W. Landing, Workshop on Iron at the AirSea Interface 26–30 July 2021 
Online and onsite in Asheville, North Carolina, USA, SOLAS Event Report. 

Al-Abadleh, H. A., J. Kubicki, N. Meskhidze (2022), A perspective on Fe in the atmosphere: air 
quality, climate, and the ocean, Environmental Science: Processes & Impacts.  
doi.org/10.1039/D2EM00176D 

Meskhidze, N., C. Völker, H. A. Al-Abadleh, K. Barbeau, M. Bressac, C. Buck, R. M. Bundy, P. 
Croot, Y. Feng, A. Ito, A. M. Johansen, W. M. Landing, J. Mao, S. Myriokefalitakis, D. Ohnemus, 
B. Pasquier, Y. Ye (2019), Perspective on identifying and characterizing the processes 
controlling iron speciation and residence time at the atmosphere-ocean interface, Mar. Chem., 
https://doi.org/10.1016/j.marchem.2019.103704 

Meskhidze, N., D Hurley, T.M. Royalty, and M.S. Johnson (2017), Potential effect of atmospheric 
organics on the bioavailable iron pool in the oceans, Mar. Chem. 194, 124-132, 
https://doi.org/10.1016/j.marchem.2017.05.011 

Nicolás J. Cosentino 

Carrapa B, Clementz M, Cosentino NJ, Di Nezio P, Vervoort P, Thirumalai K, Abell JT, Hülse D, 
Martinez PR, Gutstein C (2026) Andean volcanism, ocean fertilization, marine ecosystem 
turnover, and global cooling in the Late Miocene. Communications Earth & Environment, doi: 
10.1038/s43247-026-03457-4.  

Gaiero DM, Simonella LE, Paredes JM, Montes A, Ruscica RC, Cosentino NJ, Montecino Jara 
DM, Nogués V, Torre G, Ocampo SM, Oporto Romero FE (2026) Bioaccessible trace elements 
from South America's primary dust source region to Patagonian coastal environments. New 
Zealand Journal of Geology and Geophysics, doi:10.1002/jgo2.70003.  

Opazo N, Cosentino NJ, Ridgwell A, Lambert F (2025) Sensitivity of atmospheric carbon dioxide 
to dust iron solubility during the last glacial-interglacial cycle. Paleoceanography and 
Paleoclimatology, doi:10.1029/2025PA005132.  

Simonella LE, Cosentino NJ, Montes ML, Croot PL, Palomeque ME, Gaiero DM (2022) Low 
source-inherited iron solubility limits fertilization potential of South American dust. Geochimica et 
Cosmochimica Acta, doi:10.1016/j.gca.2022.06.032.  

21 

https://doi.org/10.5281/zenodo.19361638


SCOR Working Group Proposal 2026 

Cosentino NJ, Ruiz-Etcheverry LA, Bia GL, Simonella LE, Coppo R, Torre G, Saraceno M, Tur 
V, Gaiero DM (2020) Does satellite chlorophyll-a respond to southernmost Patagonian dust? A 
multi-year, event-based approach. Journal of Geophysical Research: Biogeosciences, 
doi:10.1029/2020JG006073.  

Tung-Yuan Ho 

Hsieh, C.-C, and T.-Y. Ho (2024) Contribution of anthropogenic and lithogenic aerosol Fe in the 
East China Sea. Journal of Geophysical Research: Oceans doi: 10.1029/2024JC021113. 

Hsieh, C.-C., C.-F. You, and T.-Y. Ho (2023) The solubility and deposition flux of East Asian 
aerosol metals in the East China Sea: The effects of aeolian transport processes. Marine 
Chemistry doi: 10.1016/j.marchem.2022.104268. 

Wu, H.-Y., C.-C. Hsieh, and T.-Y. Ho (2023) Trace metal dissolution kinetics of East Asian 
size-fractionated aerosols in seawater: The effect of a model siderophore. Marine Chemistry doi: 
10.1016/j.marchem.2023.104277. 

Hsieh, C.-C., H.-Y. Chen, and T.-Y. Ho (2022) The effect of aerosol size on Fe solubility and 
deposition flux: A case study in the East China Sea Marine Chemistry doi: 
10.1016/j.marchem.2022.104106. 

Wang, B.-S. and T.-Y. Ho (2020) Aerosol Fe cycling in the surface water of the Northwestern 
Pacific Ocean. Progress in Oceanography doi: 10.1016/j.pocean.2020.102291. 

Ying Ye 

Völker, C. and Ye, Y. (2022). Feedbacks Between Ocean Productivity and Organic Iron 
Complexation in Reaction to Changes in Ocean Iron Supply. Frontiers in Marine Science, 
9:777334, doi.: 10.3389/fmars.2022.777334. 

Ito, A., Ye, Y., Baldo, C. and Shi, Z. (2021). Ocean fertilization by pyrogenic aerosol iron. npj 
Climate and Atmospheric Science, 4:30, doi.: 10.1038/s41612-021-00185-8. 

Ye, Y., Völker, C. and Gledhill, M. (2020). Exploring the Iron-Binding Potential of the Ocean 
Using a Combined pH and DOC Parameterization.  Global Biogeochemical Cycles 34, doi: 
10.1029/2019GB006425. 

Ye, Y. and Völker, C. (2017). On the role of dust-deposited lithogenic particles for iron cycling in 
the tropical and subtropical Atlantic. Global Biogeochemical Cycles, 31, doi.: 
10.1002/2017GB005663. 

Ye, Y., Wagener, T., Völker, C., Guieu, C., Wolf-Gladrow, D.A. (2011). Dust deposition: iron 
source or sink? A case study. Biogeosciences, 8, 2107 - 2124,  doi.: 10.5194/bg-8-2107-2011.  

 

Glossary 

22 



SCOR Working Group Proposal 2026 

ASLO – Association for the Sciences of Limnology and Oceanography 

ECR – Early Career Researcher 

Eos – The science news magazine published by the American Geophysical Union (AGU) 

GEOTRACES - An international study of the marine biogeochemical cycles of trace elements 
and isotopes 

GESAMP - Group of Experts on the Scientific Aspects of Marine Environmental Protection. 
Advises the United Nations on scientific aspects of marine environmental protection. 

Fe – Iron 

ICP-MS – Inductively-coupled plasma – mass spectrometry 

IIOE-2 – Second International Indian Ocean Expedition (2015-2025) 

NIO, India – National Institute of Oceanography, India 

POGO – SCOR Fellowship - This programme is designed to promote training and capacity 
building leading towards a global observation scheme for the oceans, jointly funded by POGO 
and SCOR 

RUSTED – Reducing Uncertainty in Soluble aerosol Trace Element Deposition (the proposed 
SCOR WG) 

SIBER – Sustained Indian ocean Biogeochemistry and Ecosystem Research. The long-term 
goal is to improve understanding of the role of the Indian Ocean in global biogeochemical cycles 
and the interaction between these cycles and marine ecosystem dynamics. IIOE-2 is a major 
component of SIBER. 

SOLAS – Surface Ocean Lower Atmosphere Study. Aims to understand the key 
biogeochemical-physical interactions and feedbacks between the ocean and atmosphere in 
order to understand and quantify the role that ocean-atmosphere interactions play in the 
regulation of climate and global change. 

SWOT analysis - Strengths, Weaknesses, Opportunities, and Threats. A strategic planning and 
management technique. 

TE – Trace elements 

WG – Working Group 
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