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compiled by: Holly Winton

This report has two parts:

- Part 1:
- Part 2:

reporting of activities in the period of January 2023 - Feb/Mar 2024
reporting on planned activities for 2024 and 2025.

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).

2.

First things first...Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
1.

Ongoing support (promotion, facilitation) for the development of the Aus/NZ mCDR node.

International collaboration - New Zealand has become an Associate Member of Horizon
Europe. This is a positive step forward for potentially supporting SOLAS related-research in
the New Zealand/South-west Pacific region given that the research outlook in this space is
highly uncertain in NZ. A number of NZ researchers were involved in the Deep South
National Science Challenge, which ends in June, and NIWA, a Crown Research Institute,
has also cut its ocean aerosol programme, both of which contributed to SOLAS research,
particularly in Theme 4 (Interconnections between aerosols, clouds, and marine
ecosystems). SOLAS would be an ideal platform to support and facilitate future Horizon
Europe funding bids as NZ researchers have the international connections but little
experience in this scheme.




PART 1 - Activities from January 2023 to Feb/Mar 2024

1. Scientific highlight
Exploring the links between biological processes in the surface ocean with aerosol production and

transformation in the marine boundary layer is complex. Past missions including SAGE (2006),
PreSOAP (2011) and SOAP (2012) [Law et al, 2017] have provided a foundation for establishing the
influence of regional ocean biogeochemistry on atmospheric CO2 and aerosols in the Southern
Ocean south of Aotearoa New Zealand, which was built upon by Sea2Cloud (2021) which further
investigated how surface ocean biogeochemistry influences primary aerosol production across
different water masses [Sellegri et al., 2023; Chamba et al, 2023].

The successful sampling mission conducted by the RV Tangaroa over the biologically rich waters of
the Ross Sea in early 2023 provided data that will help to advance our understanding of marine
ecosystems and their potential influence on atmospheric processes. Seawater and aerosol filter
samples and real-time aerosol measurements were collected over the 6-week voyage from
Wellington to the Ross Sea and back to quantify biogenic aerosol sources using trace elements,
soluble ions and fatty acid biomarkers. Relatively high-resolution (6 hourly) trace element and black
carbon aerosol concentrations were determined in fine (PM2.5) and coarse (PM10) mode aerosol by
ion beam analysis techniques, and soluble ions and fatty acid biomarkers were measured on high
volume PM10 aerosols collected every 5 days. Analysis of additional fatty acid biomarker samples is
ongoing. Present data indicates that episodic increases in sea salt, non sea salt (nss)-sulphate and
mineral dust aerosol corresponds to higher wind speed events (Figure 1). Within the Ross Sea, nss-
sulphate and methanesulfonic acid (MSA) concentrations increased to peak concentrations at the
beginning of February 2023 and then declined to low values just before the cruise left the Ross Sea.
Aerosol measurements were obtained using a GRIMM Mini Laser Aerosol Spectrometer (Mini-LAS,
GRIMM) and revealed significant particle formation in the sub-micron range (Figure 2). However,
instrument issues resulted in a substantial loss of data for much of the journey. No nucleation events
were observed during this period. Future work will investigate the relationship between sulphur and
fatty acid biomarker aerosols, chlorophyll-a data derived from satellites and onboard observations of
diatoms and Phaeocystis antarctica to understand the role of phytoplankton bloom composition on
Ross Sea aerosols.
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Figure 1: Time series of latitude, wind speed, mineral dust aerosol (coarse fraction), sea salt
(coarse fraction), and nss-sulphate (coarse fraction) data collected on the RV Tangaroa. The shaded
area signified time in the Ross Sea.
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Figure 2: Time series aerosol data from the aerosol instrument (Grimm Mini-Las E11) collected
from RV Tangaroa during 15 January to 23 February 2023 in the Ross Sea. Top: Aerosol
concentration (dN/dlogDp) for diameters between (260<d<1200 nm). Bottom: Same as top but
plotted as contours. Data gaps are due to instrument issues.
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2. Activities/main accomplishments in 2023 (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 campaigns

TAN2302 RV Tangaroa voyage to Ross Sea (January-February 2023) — clouds, aerosols,
microplastics, dissolved gases, seawater biogeochemistry and productivity.

Munida transect (NIWA) — continuation of marine carbonate system time series, with five sampling
events (bimonthly) in coastal, modified subtropical water and subantarctic water (parameters
surface pCO2, vertical and discrete carbonate system, biogeochemistry)

NZOAON (NZ Ocean Acidification Observing Network) - samples collected bimonthly and analysed
at 20+ coastal stations

Investigating relationships between DMS and grazers in the Hauraki Gulf (University Auckland
NIWA) - October 2023

We continue our ships of opportunity programme, collecting air flask samples for 14C0O2 analysis.
In this programme, volunteers on a variety of ships travelling between New Zealand and the Ross
Sea fill air flasks for us on transects across the Southern Ocean. The 14C0O2 measurements are
intended to provide new information on the strength and variability of deep water upwelling.

Contributions to international assessments

Coordination of SOLAS Special Feature The Air-Sea Interface in a Changing Climate: Research
advances and directions in Elementa

Coordination of SOLAS Post-Doctoral Programme on Marine Carbon Dioxide Removal
Guest Editor for Sea2Cloud Special Issue in Atmospheric Chemistry & Physics/Ocean Sciences

Scientists’ Coalition for an Effective Plastics Treaty, which is informing UNEP plastics pollution
treaty negotiations

UNEP Environmental Effects Assessment Panel, which assesses the environmental effects of
ozone layer depletion

UN Ocean Decade Programme OARS (Ocean Acidification Research for Sustainability) Outcome
#2 (OA Information for Decision making) White Paper

Workshops and conferences

NZ Marine Science Conference, July 2023. Marine Carbon session, presentations on mCDR and
Blue Carbon, CMIP6 models for NZ region, and modelling phytoplankton biodiversity on the
Southern Ocean.

NZ Ocean Acidification Annual workshop, Nelson, September 2023, presentations on monitoring
and mCDR.

Initiation and coordination of the Aotearoa Marine Carbon Forum (AMCF).

Aves, A, Livingstone, E., Law, C., Revell, L., and Gaw, S.: Airborne and marine microplastics in the
Southern Ocean environment, EGU General Assembly 2023, Vienna, Austria, 24—-28 Apr 2023,
EGU23-589, https://doi.org/10.5194/egusphere-egu23-589, 2023.
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and Sellegri, K. Nighttime atmospheric nucleation driven by marine microorganisms, EGU General
Assembly 2023, Vienna, Austria, 24—-28 Apr 2023, EGU23-8058, 2023.

Cristi, A, Deppeler S, Barr N, Druce M, Gall M, Safi K, Seabrook S, Gutiérrez-Rodriguez A, Law CS.
Response of Ross Sea phytoplankton communities to projected increases in iron and temperature.
SCAR Biology Symposium 2023. Christchurch, 31st July 2023

de Jong Emma, Holly Winton, Sebastian Naeher, Bella Duncan. Sea-ice extent and phytoplankton
biomarker signals in the southwestern Ross Sea. Oral presentation at XlIl SCAR Biology
Symposium 2023, Christchurch, August 2023.

de Jong Emma, Holly Winton, Sebastian Naeher, Bella Duncan. Advancing paleoclimate
reconstructions of primary production: A multi-archive approach. Oral presentation at New Zealand-
Australia Antarctic Science Conference, Christchurch, July 2023.

de Jong Emma, Holly Winton, Sebastian Naeher, Bella Duncan. Lipid biomarkers of marine
phytoplankton variability in modern snow and marine sediments from the southwestern Ross Sea,
Antarctica. Poster presentation at INQUA, Rome, July 2023.

Hayward A, Pinkerton M, Wright S, Gutierrez-Rodriguez A, Wongpan P, Law C. Spatio-temporal
modelling of phytoplankton groups in the Southern Ocean. SCAR Biology Symposium 2023.
Christchurch, 31st July 2023

Henson K.C, V.H.L. Winton, K.R. Clem, M.M. Frey, R. Mulvaney. Atmospheric dust transport to
high-elevation Dronning Maud Land, Antarctica, over the satellite era as observed in a seasonally-
resolved ice core record of dust deposition. Oral presentation at INQUA, Rome, July 2023.

Law CS, Miller L. New Challenges in Transcending the Boundary: directions for SOLAS. Invited
Keynote Presentation. SOLAS Session, AGU, San Francisco, USA 14/12/23, online

Miller L, Law CS. New Challenges in Transcending the Boundary: The Surface Ocean-Lower
Atmosphere Study at 20. Invited Keynote Presentation. Ocean-Atmosphere Interactions: Energy,
Water, and Carbon Session, Law CS, marine Carbon Dioxide removal: Additionality and Ocean
Acidification, PI-TOA session, GOA-ON Ocean Acidification week. 1/11/23, online.
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Media

Mcleod R, Law CS, Harnessing the oceans to ‘bury’ carbon has huge potential — and risk — so NZ
needs to move with caution December 8, 2023, The Conversation,
https://theconversation.com/harnessing-the-oceans-to-bury-carbon-has-huge-potential-and-risk-so-
nz-needs-to-move-with-caution-217553
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International collaboration

New Zealand - France Antarctic sea ice biomarker collaboration — MSc student, Emma de Jong,
visited University of Bordeaux for two months working on project titled ‘Pinpointing diatom specific
species of biomarkers in the Southwestern Ross Sea sediments to advance paleoclimate
reconstructions of phytoplankton.’

New-Zealand - Australia Southern Ocean aerosol collaboration — Sharing infrastructure and voyage
opportunities for Southern Ocean aerosol research.
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4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 2023? If yes, who? How did you engage?

Presentation on coastal and marine ecosystem impacts of climate change at NZ Regional Council
Coastal Special Interest Group (CSIG) annual workshop.

Interaction with organisations investigating mCDR in New Zealand waters.
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PART 2 - Planned activities for 2024 and 2025

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

2024 (January) Laura Bassi voyage to Ross Sea — seawater biomarkers, seafloor seeps.

2024 (November- December) land-based fieldwork for “Antarctic seafloor seeps: A driver of coastal
change?” Marsden project.

2025 (January) RV Tangaroa voyage to Ross Sea — clouds, aerosols, microplastics.

2024 and 2025 (January) Antarctic fieldwork near Priestley Glacier, Victoria Land — ocean-air-snow
transfer of biogenic aerosols.

2025 (November- December) land-based fieldwork for “Antarctic seafloor seeps: A driver of coastal
change?” Marsden project.

2025 “Go South 2 — Finding the missing Southern Ocean aerosol and cloud processes” funded by
a RSNZ Catalyst award. TROPOS and University of Hannover have received funds from German
funders to come to Aotearoa in 2025 to carry out ground and air measurements of Southern Ocean
marine aerosol-cloud interactions. Our funding will allow us to 1) plan joint activities with TROPOS
and University of Hannover in NZ in 2025 and 2) discuss potential long-term collaboration with
teams in Germany and France on Southern Ocean aerosol and cloud processes. In 2024, a site
selection study will take place with German visitors.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
NZ Ocean Acidification Annual workshop

3. Funded national and international projects/activities underway.

Deep South National Science Challenge (ends June 2024), Marine organic aerosol as freezing and
cloud-condensation nuclei: Improving the realism of cloud-aerosol coupling (Laura Revell, UC and
Olaf Morgenstern, NIWA)

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

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)

Marsden Fund (2023-2026), Constraining the longevity of microplastic-climate forcing, Laura Revell
(UC), Karin Kvale (GNS) 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)

Marsden Fund (2024-2027) Antarctic seafloor seeps: A driver of coastal change? (Sarah Seabrook,
Cliff Law, NIWA).

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




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

A new German-New Zealand collaboration is scheduled to investigate aerosol-cloud-radiation
processes over the Southern Ocean south of New Zealand in 2025 using aircraft, ship and land-
based observations.

Aircraft: Halo-South “The interplay of Clouds, Aerosols and Radiation above the Southern Ocean”
is funded which utilises the is funded German HALO aircraft in June — October 2025 based out of
Wellington. https://halo-research.de/sience/future-missions/halo-south/

Ship: Sonne-South “Atmospheric Clouds, Aerosol, and Radiation in the Southern Ocean around
Aotearoa” GPF Cruise Proposal for SO 9/2025 is currently under review which proposed to bring
the Sonne to waters surrounding lower New Zealand.

Land-based: “Better Climate Forecasting: Finding the Missing Southern Ocean Aerosol and Cloud
Processes” Marsden Fund proposal is currently under review for a 12-month land based campaign
in conjunction with the Sonne and Halo.

This builds upon a current Catalyst Fund grant which enables new collaboration through travel
between NZ and Germany and scoping of potential land-based sites for atmospheric campaigns. In
2024, a site selection study will take place with German visitors.

5. Engagements with other international projects, organisations, programmes, etc.

Comments



https://halo-research.de/sience/future-missions/halo-south/

