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SOLAS Canada
compiled by: Rachel Chang

This report has two parts:

- Part 1: reporting of activities in the period of January 2024 - Feb/Mar 2025
- Part 2: reporting on planned activities for 2025 and 2026.

The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Core Themes or Cross-Cutting Themes.

Core Theme 1: Greenhouse gases and the oceans;

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

Core Theme 3: Atmospheric deposition and ocean biogeochemistry;

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

Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;

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

Indian Ocean, polar oceans and sea ice);

Cross-Cutting Theme: Climate intervention;

Cross-Cutting Theme: Science and society.

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

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

First things first...Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
The Canadian community thanks the members of the SOLAS IPO for their continued efforts in

serving the SSC and the SOLAS community at large as well as in communicating SOLAS-related
research.

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

1. Scientific highlight

Abiotic Emission of Volatile Organic Compounds from the Ocean Surface: Relationship to
Seawater Composition

An important goal in marine atmospheric chemistry is to determine the impact of the surface ocean




on the overlying marine boundary layer in terms of the ocean’s potential to release volatile organic
compounds (VOCs) that may impact atmospheric oxidizing capacity and aerosol growth. In addition
to direct biogenic production of VOCs that are eventually emitted to the atmosphere, abiotic
mechanisms that produce VOCs include direct or sensitized photochemistry and oxidation
reactions initiated by gas phase oxidants. In this laboratory study, we use proton-transfer-reaction
mass spectrometry to measure the emission fluxes resulting from both UV irradiation and ozone
oxidation of Arctic surface microlayer water and the underlying bulk seawater. Under our
experimental conditions, both mechanisms lead to comparable VOC emission fluxes, which scale
closely with the total and dissolved organic carbon content of the sample. However, the
composition of the seawater sample can strongly affect the emission fluxes of specific molecules.
For example, nonanal fluxes from oxidation correlate closely with the phytoplankton abundance in
the samples, indicating that unsaturated lipids may be the substrate. Conversely, the best predictor
for the nitrogenated VOC flux under irradiation conditions is photosynthetic prokaryotes (i.e.,
cyanobacteria) abundance. Similar studies in a wider range of environments, ideally conducted in
the field, will better constrain the importance of these abiotic processes to global ocean-to-

atmosphere fluxes.
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Caption: Total VOC flux from the Arctic SML and bulk water samples as functions of their Total
organic carbon concentrations for irradiated (yellow stars) and ozone oxidized (red circles)
experiments. Surface microlayer samples are marked with filled symbols, and bulk water samples
are marked with empty symbols. The error bars represent the propagated 1o uncertainty calculated
from the difference of a 15 min measurement average of the experiment relative to background.

Citation: S.R. Schneider, D.B. Collins, M. Boyer, R.Y.-W. Chang, M. Gosselin, V.E. Irish, L.A. Miller
and J.P. D. Abbatt, 2024. ACS Earth and Space Chemistry 8(9): 1913-23,
https://doi.org/10.1021/acsearthspacechem.4c00163. Abiotic Emission of Volatile Organic
Compounds from the Ocean Surface: Relationship to Seawater Composition.

Seasonality of pCO, and air-sea CO, fluxes in the Central Labrador Sea

The Labrador Sea in the subpolar North Atlantic is known for its large air-to-sea CO2 fluxes, which
can be around 40% higher than in other regions of intense ocean uptake like the Eastern Pacific
and within the Northwest Atlantic. This region is also a hot-spot for storage of anthropogenic CO2.
Deep water is formed here, so that dissolved gas uptake by the surface ocean directly connects to
deeper waters, helping to determine how much atmospheric CO2 may be sequestered (or
released) by the deep ocean. Currently, the Central Labrador Sea acts as a year-round sink of
atmospheric CO2, with intensification of uptake driven by biological production in spring and lasting
through summer and fall. Observational estimates of air-sea CO2 fluxes in the region rely upon
very limited, scattered data with a distinct lack of wintertime observations. Here, we compile
surface ocean observations of pCO2 from moorings and underway measurements, including
previously unreported data, between 2000 and 2020, to create a baseline seasonal climatology for
the Central Labrador Sea. This is used as a reference to compare against other observational-
based and statistical estimates of regional surface pCO2 and air-sea fluxes from a collection of



https://doi.org/10.1021/acsearthspacechem.4c00163

global products. The comparison reveals systematic differences in the representation of the
seasonal cycle of pCO2 and uncertainties in the magnitude of air-sea CO2 fluxes. The analysis
reveals the paramount importance of long-term, seasonally-resolved data coverage in this region in
order to accurately quantify the size of the present ocean sink for atmospheric CO 2 and its
sensitivity to climate perturbations.
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Caption: Comparison of climatologies (T2002, T2009, T2023) and 6 observational-based global
products for the Central Labrador Sea. Solid lines are the monthly climatologies, shaded areas
showing * 1 standard deviation. Black line shows the observation-based product (this study). All
data have been corrected to the year 2020. The horizontal dotted line shows the average
atmospheric pCO2 for 2020. See citation for references to data sets.

Citation: R. Arruda, D. Atamanchuk, C. Boteler, D.W.R. Wallace. 2024. Frontiers in Marine Science
11:1472697, https://doi.org/10.3389/fmars.2024.1472697. Seasonality of pCO2 and air-sea CO2
fluxes in the Central Labrador Sea.

2. Activities/main accomplishments in 2024 (e.g., projects; field campaigns; workshops and
conferences; model and data intercomparisons; capacity building; international
collaborations; contributions to int. assessments such as IPCC; collaborations with social
sciences, humanities, medicine, economics and/or arts; interactions with policy makers,
companies, and/or journalists and media).

e A mooring recovered from the deepwater outlet channel from Foxe Basin included data
confirming carbon dioxide drawdown and export in association with sea-ice formation. The
results are being worked up as part of a master's project at the University of Calgary.

e Participation in SOLAS open science conference, Goa, India, 10-14 November, 2024.
0 4 attendees from Canada

o0 1 member of scientific organizing committee
0 Co-chaired 2 sessions

o0 Co-convened 2 discussion sessions

o 1 keynote talk

o 1 poster

¢ Clce2Clouds annual meeting, Goa, India, November 7-9, 2024 (in association with SOLAS
open science conference). Multiple Canadian participants, including co-chair.

e BEPSII annual meeting, on line, 24-27 September, 2024. Dedicated to design of new
science plan, with substantial Canadian participation and input.

e Advisory boards for assessments of sea-ice restoration & sea-ice based climate



https://doi.org/10.3389/fmars.2024.1472697

intervention proposals by Ocean Visions and the University of the Arctic (L. Miller)

Le Devoir interviewed Dr. Lizotte for an article in “Le Courrier de la planéte” on the impacts
of ocean acidification, both broad scale and local impacts (St. Lawrence): "Ocean
acidification summarized in one image." Journalist Alexandre Shields, environmental
journalist at the daily Le Devoir. L'acidification des océans résumée en une image

ICES Workshop. Assessing/Anticipating the Impact of marine Carbon Dioxide Removal on
Fisheries and Aquaculture Species and Management. International Council for the
Exploration of the Sea (ICES). 4-day workshop on the topic of mCDR and how this
technology could affect marine fisheries and aquaculture species and ecosystems,
including discussions of impacts and benefits; rightsholder and invested community
perceptions and use of mCDR (M. Lizotte).

Canadian Perspectives and Pathways for Ocean-Based Climate Interventions organized by
The Marine Environmental Observation, Prediction & Response Network (MEOPAR) &
Waterloo Climate Intervention Strategies Lab (WatCISL), with support from Environment
and Climate Change Canada (ECCC): two-day workshop (several C-SOLAS colleagues)

Policy maker engagement: “Climate Change : what we observe and what we anticipate”.
Several talks were given including on Ocean Acidification Monitoring and Research in the
context of Fisheries and Ocean’s assistant deputy minister’s (Arran McPherson) visit to the
Quebec region (M. Lizotte).

Chemical, biogeochemical, and physical drivers of the coupled polar atmosphere and
climate: an International Polar Year 2032-33 planning workshop, Aussois, France, 17-22
November, 2024. Multiple participants in person and online, including organizing committee
member.

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

L. Jasperse, B.G.T. Else, L.A. Miller, G. Nickoloff, J. Walker, A.E. Fox, and B.D. Walker,
2025. Global Biogeochemical Cycles 39, e2024GB008179, doi: 10.1029/2024GB008179.
Tracing Pan-Canadian Arctic Water Masses and Dissolved Inorganic Carbon Cycling Using
Stable and Radiocarbon Isotopes.
S.R. Schneider, D.B. Collins, M. Boyer, R.Y.-W. Chang, M. Gosselin, V.E. Irish, L.A. Miller
and J.P. D. Abbatt, 2024. ACS Earth and Space Chemistry 8(9): 1913-23, doi:
10.1021/acsearthspacechem.4c00163. Abiotic Emission of Volatile Organic Compounds
from the Ocean Surface: Relationship to Seawater Composition.
T.M. Burgers, K. Azetsu-Scott, P.G. Myers, B.G.T. Else, L.A. Miller, S. Rysgaard, W. Chan,
J.-E. Tremblay, and T. Papakyriakou, 2024. Journal of Geophysical Research-Oceans 129:
€2024JC021122, doi: 10.1029/2024JC021122. Unraveling the biogeochemical drivers of
aragonite saturation state in Baffin Bay: Insights from the west Greenland continental shelf.
G. Nickoloff, B. G. T. Else, M. Ahmed, T. M. Burgers, L. A. Miller, and T. Papakyriakou,
2024. Journal of Geophysical Research-Oceans 129: €2023JC020595, doi:
10.1029/2023JC020595. Strong pCO, undersaturation in an Arctic sea: A decade of spatial
and temporal variability in Baffin Bay.
Blais, M., Galbraith, P.S., Lizotte, M., Clay, S.A. and Starr, M. 2024. Chemical and
Biological Oceanographic Conditions in the Estuary and Gulf of St. Lawrence During 2023.
Can. Tech. Rep. Hydrogr. Ocean Sci. 385: v + 84 p.
X. Zhou, D. Painemal, A. Gettleman, G. Feingold. 2025. Geophysical Research Letters
52(2):e2024GL111961, https://doi.org/10.1029/2024GL111961. Exploring Causal
Relationships and Adjustment Timescales of Aerosol-Cloud Interactions in Geostationary
Satellite Observations and CAM6 Using Wavelet Phase Coherence Analysis.
R. Arruda, D. Atamanchuk, C. Boteler, D.W.R. Wallace. 2024. Frontiers in Marine Science
11:1472697, https://doi.org/10.3389/fmars.2024.1472697. Seasonality of pCO2 and air-sea
CO2 fluxes in the Central Labrador Sea.
L.T. Bach, A.J. Ferderer, J. LaRoche, K.G. Schulz. 2024. Biogeosciences 21(16):3665—
3676. https://doi.org/10.5194/bg-21-3665-2024. Technical note: Ocean Alkalinity
Enhancement Pelagic Impact Intercomparison Project (OAEPIIP).

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 20242 If yes, who? How did you engage?



https://doi.org/10.5194/bg-21-3665-2024
https://doi.org/10.1029/2024GL111961
https://www.infomedia.gc.ca/dfo-mpo/en/2024/09/04/256558910

PART 2 - Planned activities for 2025 and 2026

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

e FoxSIPP2. Revisit of the relationship between sea-ice formation in polynyas and carbon
dioxide drawdown and sequestration by deepwater formation. A repeat survey and mooring
deployment is planned for 2025 to build a more robust data set and assess inter-annual
variability.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
- Planning underway for summer school on CO2 system measurements

3. Funded national and international projects/activities underway.

- DFO Competitive Science Research Fund (CSRF). Lizotte et al. (2024-2027) "Impacts of
ocean acidification (OA) on phytoplankton productivity, survival, community structure,
nutritional quality and trophic transfer efficiency to zooplankton"

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.
e M. Lizotte has been appointed a Canadian hominated member to SCOR (along with L.
Miller & D. Greenberg), as P. Myers has been appointed as international SCOR president.

Comments




