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Report for the year 2025 and future activities

SOLAS Aotearoa New Zealand
compiled by: Holly Winton

This report has two parts:

- Part 1: reporting of activities in the period of January 2025 - Feb/Mar 2026
- Part 2: reporting on planned activities for 2026 and 2027.

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. ?
Increase connection of researchers at the national and regional level. At the moment,

communication within nations relies on the national representative knowing who does research
related to SOLAS in their country. Setting up mailing list servers for each nation or region whereby
researchers can sign up could increase communication and research opportunities within nations.

PART 1 - Activities from January 2025 to Feb/Mar 2026

1. Scientific highlight
Within the Core Theme 3 of atmospheric deposition and ocean biogeochemistry, we highlight a review
article on the impact of volcanic eruptions on marine biogeochemistry focussing on iron fertilisation.

Volcanic eruptions can influence marine biogeochemistry through the deposition of volcanic ash onto
the ocean surface. Ash particles contain a range of micronutrients, including iron and other trace
metals, that can become bioavailable in seawater and stimulate phytoplankton growth in nutrient-
limited regions. Because phytoplankton form the base of the marine food web and play a key role in




carbon cycling and climate regulation, understanding how episodic volcanic ash deposition influences
marine primary productivity is important topic for assessing links between volcanism, ocean
ecosystems, and climate. A growing body of evidence, including satellite data, laboratory experiments,
and direct observations from the 2008 Kasatochi and 2010 Eyjafjallajokull eruptions, suggests that
volcanic ash deposition can trigger short-term phytoplankton blooms through iron fertilisation of
surface waters and potentially enhance carbon dioxide drawdown to the surface ocean. Recently, it
has become clear that chemical processing in volcanic plumes during long-range

transport can increase the fractional solubility of iron within ash particles, enhancing the potential
biological impact of deposited material. Variations in ash composition, particularly trace metal

ratios, can also influence the degree of fertilisation and lead to species-specific responses within
phytoplankton communities, with some metal combinations resulting in potentially toxic effects.
Eruption magnitude and ash deposition volume are also likely to control the spatial extent

and duration of productivity changes. Despite these observations, the magnitude, duration, and
ecological consequences of volcanic ash deposition on the ocean remains poorly constrained due to
the small number of directly observed examples. For large, explosive eruptions, potential indirect
effects such as reduced light penetration from ash clouds and changes in atmospheric and

sea surface temperatures due to volcanogenic cooling may further influence marine ecosystems

but remain elusive.
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Figure: Schematic diagram showing post-eruption impacts of volcanic ash deposition on phytoplankton
populations in the surface ocean.

Citation: Mattin, A., Winton, H., Barker, S., and Hoffmann, L. 2026. Volcanic ash impacts on marine
primary productivity: A review. Accepted in the Bulletin of the Volcanological Society of Japan.

2. Activities/main accomplishments in 2025 (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).

Core Theme 1: Greenhouse gases and the oceans

Ross Sea seep project: The second field campaign of the Ross Sea seep project (funded by NZ Royal
Society Marsden Fund award) identified widespread presence of seeps and microbial maps in shallow
coastal regions of the Ross Sea, with water column measurements confirming elevated dissolved
methane and sensor measurements on a lander identifying temporal signals in dissolved methane
over a one-year deployment.




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

TANZ2305 voyage to the Ross Sea: A 6-week voyage on the RV Tangaroa from Wellington to the Ross
Sea in January-February 2025 studied the production of marine and biogenic aerosol using a range of
biomarkers (fatty acids, sterols, highly branched isoprenoids) and chlorophyll in seawater, and trace
elements, biomarkers and particle concentration and number in aerosols.

goSouth: Several projects under the goSouth umbrella are underway. The aim of goSouth is to
investigate cloud formation in the Southern Hemisphere to help fill in a known gap in climate models.
Modelled clouds over the Southern Ocean to not match observations — models underpredict clouds
leading to errors in SST, ocean currents and weather forecasting. GoSouth one possible mechanism
to fill the gap is aerosols formed at the sea surface rising to cloud height to become cloud
condensation nuclei. The mechanism is reasonably well understood but the magnitude is largely
unknown. The project will measure aerosols throughout the column using a combination of ground,
sea and airborne platforms. The ground based phase of the project, known as ACADIA began in
August 2025 and will run until April 2027. Aerosol and cloud properties will be measured at the
MetService site near Invercargill Airport and at the Tawhaki National Aerospace Centre south of
Christchurch. The TROPOS LACROSS aerosol and cloud remote sensing measurement suite was
installed in Invercargill in August along with in-situ aerosol measurements. A complementary suite of
instruments from Universities of Canterbury and Leipzig has been installed at Tawhaki.
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The Measurement site at Invercargill in operation.

HALO South: Connecting to the ground-based measurements is HALO South, which took place in
August to October 2025 based in Christchurch. HALO is the High Altitude Long-range Observatory
from the DLR in Germany. HALO South is subtitled “The interplay of Clouds, Aerosols and Radiation
above the Southern Ocean” and is investigating the interactions of gas phase chemistry, aerosol
nucleation and growth, cloud formation and development, and radiative impacts in the southern
Hemisphere North and South of New Zealand.




The HALO aircraft on the tarmac at Christchurch airport in October 2025 with, inset, Adrian McDonald
(University of Canterbury) directing one of the flights

Utilising Aerosol, Cloud, and Precipitation Data to enhance Model Predictions Workshop: The one-day
workshop hosted by University of Canterbury, brought together New Zealand and German researchers
studying aerosol-cloud interactions.

Cross-Cutting Theme: Climate intervention

Catching marine carbon: A MBIE Smart Idea project to develop an assessment framework for mCDR
in New Zealand using coupled Direct Air Capture with Alkalinity Addition, included the following:
a) development of a biogeochemical model and coupling with a hydrodynamic model

b) sensitivity to alkalinity addition experiments of i) natural phytoplankton communities ii) mussel larvae
and iii) sediment biogeochemistry and fluxes

c) Life Cycle Analysis of coupled Direct Air Capture with alkalinity addition

Monitoring reporting and verification of marine carbon dioxide removal: A global network of scientists
across six continents were consulted to identify areas of consensus and divergence in MRV priorities
for mCDR with a goal of informing more widely accepted international frameworks.

5-webinar series on Marine Carbon dioxide Removal in Aotearoa NZ, coordinated by the Aotearoa
Marine Carbon Forum with support from the NZ branch of UNESCO (>300 registrants).

Participation in the SOLAS Climate Intervention workshop, Melbourne,

3. Publications in 2025 (only PUBLISHED articles) and if any, weblinks to models, datasets,
products, etc.

Core Theme 1: Greenhouse gases and the oceans

Nodder SD, Law CS, Behrens E, Bury SJ, Cristi A, Collins C, Currie K, De Verneil A, Décima M, Escobar-
Flores P, Fernandez D, Gall M, Gutiérrez-Rodriguez A, Halfter S, MacDonald H, Marriner A, Pinkerton
MH, Rickard G, Safi K, Seabrook S, Stevens C, Sutton PJH, Zeldis J. 2025. Aotearoa New Zealand’s




Marine Carbon Cycle in a Changing Climate — Current Understanding and Future directions. New
Zealand Journal Marine & Freshwater, https://doi.org/10.1080/00288330.20

Seabrook S, Law CS, Thurber AR, Ladroit Y, Cummings V, Tait L, Hawes |, Maurice A. 2025. Emergence
of Antarctic seafloor seeps in response to warming. Nat Commun 16, 8740
https://doi.org/10.1038/s41467-025-63404-3

Law CS, McLeod RJ. 2025. Is Marine Carbon Dioxide Removal right for Aotearoa New Zealand? New
Zealand Journal Marine & Freshwater, 1-9. https://doi.org/10.1080/00288330.2025.2525174

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

G. F. J. Coulson, P. Seifert, B. L. L. Wehner, S. Henning, B. Romshoo, G. A. Olivares, A. J. McDonald,
M. Pohlker. go South 2 — Finding the Missing Southern Ocean Clouds: Aerosol measurements in
Aotearoa New Zealand. GAeF START Aerosol Conference. Leipzig. 10-11 March 2026

Egger M, Booth A, Bosker T, Everaert G, Garrard S, Havas V, Kvale K, Mitrano D, Niemann H, Pang
Q, Proietti M, Puskic P, Richon C, Royer S-J, Savoca M, van Vulpen M, Lebreton L, Zhang Y, Zhang
Z. (2025) Evaluating the net environmental impact of removing plastic pollution from the North Pacific
Garbage Patch. Scientific Reports, 15, 16736. https://doi.org/10.1038/s41598-025-00619-w.

McErlich, C., Goddard, F., Aves, A., Hardacre, C., Evangeliou, N., Hewitt, A.J., and Revell, L. E.,
Description and evaluation of airborne microplastics in the United Kingdom Earth System Model
(UKESM1.1) using GLOMAP-mode. Geoscientific Model Development, 18, 8827-8854, 10.5194/gmd-
18-8827-2025, 2025.

Rose C., Banson S., Planche C., Lupascu A., Salignat R., Delanoé J., Uitz J., Peyrin F., Donnadieu F.,
Law C., Sellegri K. 2025. Impact of seawater biological activity on sea spray aerosols (SSA) number
concentration and cloud properties in WRF-chem—case studies on the Southern Ocean. Journal of
Geophysical Research: Atmospheres, 130(14), p.e2024JD042088.

Venugopal, A. U., Y. A. Bhatti, O. Morgenstern, J. Williams, N. Edkins, C. Hardacre, A. Jones and L.
E. Revell (2025): Constraining the uncertainty associated with sea salt aerosol parameterizations in
global models using nudged UKESM1-AMIP simulations. Journal of Geophysical Research:
Atmospheres, 130, €2024JD041643. https://doi.org/10.1029/2024JD041643

Zhang Z, Wu P, Wang X, Pang Q, Wang Y, Zhang X, Kvale K, Zeng EY, Lei L, Zhang Y. (2025)
Toward a united ecological risk assessment of marine plastics pollution. Nature Sustainability.
10.1038/s41893-025-01620-x.

Core Theme 5: Ocean biogeochemical control on atmospheric chemistry

Rocco M, Dunne E, Saint-Macary A, Peltola M, Barthelmess T, Barr N, Safi K, Marriner A, Deppeler S,
Salignat R., Rose C., Uitz J., Harnwell J, Engel A, Colomb A, Saiz-Lopez A, Harvey M, Law CS, Sellegri
K. 2025. Relating dimethyl sulphide and methanethiol fluxes to surface biota in the South-West Pacific
using shipboard Air-Sea Interface Tanks. Journal of Geophysical Research: Atmospheres, 130,
€2024JD041072. https://doi.org/10.1029/2024JD041072

Rocco M, Dunne E, Peltola M, Barthelmef T, Salignat R, Chamba G, Saint-Macary A, Barr N, Safi K,
Marriner A, Deppeler S, Harnwell J, Engel A, Colomb A, Saiz-Lopez A, Law C, Sellegri K. 2025. Fluxes
of Biogenic and Oxygenated VOCs from In-situ Mesocosm Studies of Seawaters from the South-West
Pacific Ocean. Journal of Geophysical Research: Atmospheres, 130, €2024JD043056
https://doi.org/10.1029/2024JD04 3056

Cross-Cutting Theme: Integrated studies of high sensitivity systems (upwelling systems,
Indian Ocean, polar oceans and sea ice)

Hayward A, Wright SW, Carroll D, Law CS, Wongpan P, Gutiérrez-Rodriguez A, Pinkerton MH. 2025.
Antarctic phytoplankton communities restructure under shifting sea-ice regimes. Nature Climate
Change, pp.1-8.



https://doi.org/10.1080/00288330.20
https://doi.org/10.1038/s41467-025-63404-3
https://doi.org/10.1080/00288330.2025.2525174
https://www.nature.com/articles/s41598-025-00619-w
https://gmd.copernicus.org/articles/18/8827/2025/
https://gmd.copernicus.org/articles/18/8827/2025/
https://doi.org/10.1029/2024JD041643
https://doi.org/10.1038/s41893-025-01620-x
https://doi.org/10.1029/2024JD041072
https://doi.org/10.1029/2024JD043056

Law CS, Miller L. 2025. The Air-Sea Interface in a Changing Climate: Research advances and directions
Elementa: Science of the Anthropocene, 13(1), p.00022 https://doi.org/10.1525/elementa.2025.00022

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 2025? If yes, who? How did you engage?

Cross-Cutting Theme: Science and society

Discussion with multiple stakeholders, researchers and the public on marine Carbon Dioxide Removal
during a 5-webinar series run by the Aotearoa Marine Carbon Forum and supported by the NZ branch
of UNESCO.

Also significant engagement in the development of a MBIE Endeavour Fund Research Programme on
marine CDR, that included briefings to the NZ Minister for Climate Change, NZ Fisheries
Undersecretary, the Parliamentary Commissioner for the Environment and Chief Executive of
Environment Protection Agency, and presentations to teams and representatives of government
departments and agencies, including the Ministry for the Environment, the Climate Change
Commission, Ministry for Business, Innovation and Employment, Department of Conservation, Ministry
for Primary Industries, and four NZ Regional Councils including Taranaki, Hawkes Bay, Waikato and
Otago. This also involved discussion and development of partnerships with Aotearoa New Zealand iwi
including Ngati mutunga and Ngati kahungunu.

PART 2 - Planned activities for 2026 and 2027

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

Cross-Cutting: Climate intervention

The first fieldwork of the MBIE Endeavour Fund Research Programme “Catching Marine Carbon:
Testing Ocean Solutions for Climate Mitigation using Natural Analogues”
https.//niwa.co.nz/research/natural-analoques-mCDR-endeavour

will be the RaGAS (Riverine and Groundwater Alkalinity Sources) campaign in Hawke Bay (North
Island, NZ) in May 2026. This will involve a near-shore component mapping the alkalinity input of
the Waiohanga-Esk River into Hawke Bay by researchers from Dalhousie University (Halifax,
Canada), and an offshore component onboard R/V Tangaroa mapping dispersion across Hawke
Bay and determining the impact of alkalinity addition on phytoplankton communities and sediment
fluxes.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
Climate and cryosphere Open Science Conference, https://clic2026.com, Wellington, NZ, 9-12

February 2026.

The 6th International Symposium on the Ocean in a High-CO, World Moving from
Understanding to Action using Multiple Knowledge Systems https://highco2-vi.org/ Wellington, NZ
13-16 October 2026

3. Funded national and international projects/activities underway.
Core Theme 1: Greenhouse gases and the oceans

NZ Royal Society Marsden Award (2024-2027) “Antarctic seafloor seeps: A driver of coastal
change? (Sarah Seabrook, Cliff Law, ESNZ).

Metal micronutrients: Major players in the Southern Ocean’s carbon sink. 2023-2026) New Zealand
Royal Society Marsden project estimating the impact of micronutrient co-limitation on Southern
Ocean carbon sink (Stirling C, Druce M, Bostock H, Swann G, Kvale K)



https://doi.org/10.1525/elementa.2025.00022
https://niwa.co.nz/research/natural-analogues-mCDR-endeavour
https://clic2026.com/
https://highco2-vi.org/

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

RSNZ Catalyst award (2024-2025) Go South 2 — Finding the missing Southern Ocean aerosol and
cloud processes (Guy Colson, Adrian McDonald, UC, Patrick Seifert, TROPOS).

Rutherford Discovery Fellowship (2023-2028), Southern Ocean phytoplankton and climate:
understanding the ability of phytoplankton to modulate climate in a warmer world (Holly Winton,
VUW)

Rutherford Discovery Fellowship (2023-2028), Airborne microplastics in a changing climate (Laura
Revell, UC)

Marsden Fund (2023-2026), Constraining the longevity of microplastic-climate forcing, Laura Revell
(UC), Karin Kvale (Independent) and Nikolaos Evangeliou (Norwegian Institute for Air Research)

Marsden Fund (2023-2026), How did changing sea ice conditions impact primary production in the
Ross Sea over the past 200 years? (Holly Winton, VUW, Adam Hartland, University of Waikato,
Alison Ming, University of Cambridge, Caroline Holmes, John Turner, British Antarctic Survey,
Manul Dall'Osto, Spanish Institute of Marine Science)

Cross-Cutting Theme: Climate intervention

MBIE Smart Idea (2024-2026) “An alkaline solution to acidification and carbon uptake in New
Zealand waters” (Cliff Law, ESNZ)

MBIE Endeavour Fund Research Programme (2025-2030) “Catching Marine Carbon: Testing
Ocean Solutions for Climate Mitigation using Natural Analogues”
https://niwa.co.nz/research/natural-analogues-mCDR-endeavour (2025-2030) (Cliff Law ESNZ)

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

5. Engagements with other international projects, organisations, programmes, etc.
New Zealand-German collaboration: goSouth Finding the missing Southern Ocean aerosol and
cloud processes.

Comments
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