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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. ?

The IPO could play a key role in reactivating and consolidating the Latin American Network on
Marine Biogeochemistry, originally initiated in 2023. Although some coordination efforts were
undertaken during 2025, these did not fully translate into sustained collaborative actions. To move
forward, targeted support from the IPO would be highly valuable, particularly through: (i) facilitating
regular virtual meetings and providing logistical support for coordination; (ii) offering seed funding
or small grants to initiate collaborative projects and joint proposals; (iii) supporting the organization
of a regional workshop to define priorities and strengthen engagement; and (iv) enhancing visibility
and integration of the network within SOLAS core activities. These actions would help build a more
cohesive regional community and advance collaborative research aimed at reducing knowledge
gaps in biogeochemical variability, greenhouse gas cycling, and the response of marine systems to
environmental stressors across Latin America.

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



1. Scientific highlight

Living in Gradients: How Oxygen Shapes Microbial Community Structure in the Oxygen
Minimum Zone of the Eastern South Pacific Ocean

Oxygen gradients are key selective forces shaping marine microbial community structure (i.e.,
diversity and abundance), particularly within Oxygen Minimum Zones (OMZs) worldwide. In
Maturana-Martineln z et al., the influence of oxygen and nutrient variability on microbial communities
was evaluated over a three-year period along the redox gradient at the COSMOS time-series station
off Coquimbo (north-central Chile); a semi-permanent upwelling center characterized by a persistent
OMZ (Fig. 1a). In this work, the microbial community composition was characterized using 16S rRNA
gene sequencing, complemented by measurements of physical (temperature, salinity, depth,
dissolved oxygen), chemical (nutrients and dissolved greenhouse gases), and biological (chlorophyll-
a and bacterioplankton abundance) variables.
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Fig. 1. Climatological environmental conditions at the COSMOS site. (a)
Mean oxygen concentration at 200 m depth from CARS (Ridgway and
7 Dunn, 2002). Thick blue and red contours indicate the 40 and 20 pmol
kg™ isopleths, respectively. (b) Mean surface wind speed and direction
3 (arrows) from the ERA5 reanalysis for the period 2007-2024. The blue
dot marks the COSMOS site, while the green dot indicates the location
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32(»5{ ; W ! Il of the CEAZA coastal meteorological station at Punta Lengua de Vaca.
33°s BN [/ The 1000 m isobath is shown as a green dark line based on
wn Y, L GEBCO02019. (c) Climatology of the meridional surface wind (black line)
€) Meridional winds at COSMOS and the variance (RMS) of intraseasonal meridional wind fluctuations at

(Climatology : Mean and variance)

the COSMOS site. Intraseasonal anomalies are calculated as the
departure from the monthly mean and as such accounts for periods
ranging from 2 to 60 days.
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P ~ The results reveal a marked vertical stratification of
jemamsuasone microbial communities, primarily driven by oxygen
availability and depth-related nutrient gradients. Surface communities are distinctly associated with
warmer, oxygenated, and chlorophyll-rich waters. In contrast, communities at the upper OMZ
boundary and within the OMZ core are linked to low-oxygen, nutrient-rich conditions, characterized
by elevated nitrate, phosphate, silicate, and CO, concentrations.

The oxycline emerges as a key transitional layer, exhibiting the highest alpha diversity and hosting

both generalist and specialist taxa. Taxonomically, surface waters display greater order-level

diversity and distinct indicator taxa, whereas deeper layers are dominated by specialized groups
adapted to hypoxic conditions.
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Notably, this pronounced vertical structuring remained relatively stable throughout the study period,
despite seasonal variability in upwelling intensity. This persistence is interpreted as reflecting the
sustained presence of a well-developed OMZ, associated with a negative phase of the Pacific
Decadal Oscillation and consecutive La Nifia conditions during the study period. Overall, the study
highlights the central role of oxygen and nutrient gradients in structuring microbial communities and
driving functional specialization across stratified biogeochemical zones, providing a valuable
benchmark for intercomparison across OMZ systems globally.

Maturana-Martinez, C., Dewitte, B., Aguilera, and A. Galan. 2026. Vertical Organization of Microbial
Communities across the Oxygen Minimum Zone off Central Chile. Manuscript to be submitted
to FEMS




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).

2.1. Research Program for Climate Action Planning (CLAP)

During 2025, CLAP continued its long-term monitoring of the Oxygen Minimum Zone (OMZ) off
central Chile through maintenance of the COSMOS deep mooring, the only deep-water time series
along the west coast of South America specifically focused on OMZ dynamics. Seasonal
oceanographic campaigns has been conducted to characterize physical, chemical, and biological
variability along the redox gradient, including high-resolution sampling of key biogeochemical layers
(surface, oxycline, and OMZ upper boundary and core). Notably, during the October 2025 campaign,
an Argo float was deployed in the study area, strengthening the observational capacity and
contributing to sustained, autonomous measurements of oceanographic conditions.

Fig. 1. a) Eastern South Pacific Ocean showing the b) COSMOS sampling point (filled white circle). Colors and contour in a)
correspond to the oxygen concentrations in mL L-1 at 325 meters depth (mean depth of the OMZ core, CARS 2009). Vertical

section of the COSMOS time series showing the temporal variability of c) temperature, d) salinity and d) oxygen along the
OMZ-associated redox gradient in the upper 600 m of the water column.

Data collected from these campaigns continue to support the development and calibration of a
regional coupled ocean—atmosphere—biogeochemical model based on the CROCO framework,
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Since 2025, field campaigns have incorporated environmental RNA sampling to assess the
expression of functional genes associated with key carbon and nitrogen cycling processes,
advancing the integration of omics approaches into biogeochemical modelling.

In addition, two ANID-funded projects under the CLAP umbrella—ONBOARD and “Bridging the Gap:
Multi-omics and Biogeochemical Modeling for Understanding Microbial Community Responses to
Climate Variability in the Humboldt Upwelling Ecosystem”—have further strengthened international
collaboration and capacity building, particularly through the integration of multi-omics and modelling
approaches to better understand microbial responses to climate variability in the Humboldt Upwelling
System.

A press release highlighting the oceanographic campaigns was produced and featured in the March
newsletter (Issue 6) of the Global Ocean Oxygen Decade (GOOD) programme. This initiative is led
by the Global Ocean Oxygen Network (GO2NE), an expert group of the Intergovernmental
Oceanographic Commission of UNESCO (IOC-UNESCO), in the United Nations Decade of Ocean




Science for Sustainable Development. This outreach activity contributed to increasing the
international visibility of CLAP and its research on OMZ dynamics and ocean deoxygenation
(https://drive.google.com/file/d/1P445C3psLuKiSNVIRjYORO4cgCL2ZGLD/view).

2.2 Global Ocean Oxygen Network (GO2NE) Workshop

As a direct outcome of my participation in the GO2NE Marine Reoxygenation Techniques Workshop,
organized by the Intergovernmental Oceanographic Commission of UNESCO (IOC-UNESCO;
UNESCO, Paris, France,) in September 2024, a peer-reviewed article was recently published in
Environmental Research Letters (Slomp et al., 2026; see below), synthesizing current knowledge on
marine reoxygenation techniques and their implications. This contribution represents a key step in
translating scientific consensus into policy-relevant guidance, supporting ongoing international
discussions on ocean deoxygenation mitigation within frameworks such as GO2NE and the UN
Decade of Ocean Science.

2.3. Training Course on Coastal Deoxygenation and Acidification in Latin America
(LAOCA)

Participation as an instructor in the course “Unravelling the Impact of Coastal Deoxygenation and
Acidification in the Latin American Region: From Physical and Chemical Perspectives to
Evolutionary Implications” organized by the Latin American Ocean Acidification Network (LAOCA).
The course was held in Puerto Angel, Oaxaca, Mexico, from November 9 to 14, 2025. This activity
contributed to regional capacity building by training early-career researchers and fostering
interdisciplinary collaboration across Latin America.

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

products, etc.

Ortiz-Castillo, L., Pizarro, O., Cornejo-D'Ottone, M., & Dewitte, B. 2025. Evolution of biogeochemical
properties inside poleward undercurrent eddies in the southeast Pacific Ocean, Biogeosciences,
22, 4261-4289, https://doi.org/10.5194/bg-22-4261-2025.

Arzola, O., Cordova-Alarcén, V., Astudillo, O., Henriquez-Castillo, C., Trigo, C., Galan, A., Brokordt,
K. & Gonzalez, R. 2026. Upwelling intensity structures free-living and particle-associated
bacterial communities in an eastern boundary upwelling system. Front. Mar. Sci. 13:1791547.

Slomp, C.P., Oschlies, A. Altieri, A.H., Bach, L.T., Bopp, L., Breitburg, D., Canning, A, Conley, D.
J., Dai, M. Dewitte, B., Enevoldsen, H., Ferrer, E.M., Galan, A., Garcon, V., Gregoire, M.,
Gustafsson, B., Gutierrez, D., Handmann, P., Hylén, A., Isensee, K., Lamond, R., Li, M.,
Limburg, K., Montes, I., Sterling, J., Tan Shau Hwai, A., Testa, J.M., Wallace, D., Waniek, J.J.,
& Yasuhara, M. 2026. Can Artificial Reoxygenation Revitalize Dying Coastal Seas?
Environmental Research Letters, https.//doi.org/10.1088/1748-9326/ae5e96.

Tenorio Sanchez, S., Narvaez, D., Soto-Mardones, L., & Farias, L. 2026. Short-term variability of
dissolved methane in surface waters of an upwelling bay off central Chile. Environmental
Research Communications.

Valdés-Castro, V., Narvaez, D., Gutiérrez, M., Pantoja-Gutiérrez, S.& Fernandez, C. 2025.
Biogeochemical features along the northern and central Patagonian shelf during a spring cruise:
implications for biological productivity. Progress in Oceanography, 236, 103511,
https://doi.org/10.1016/j.pocean.2025.103511

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?

Engagement with international scientific stakeholders and external research partners was carried out
through collaborative activities in the frame of the projects “Omics and Nitrogen Biogeochemistry
Applied for Modeling in Chile (ONBOARD)”, in which | participate as a research associate. This
initiative aim to co-produce knowledge on biogeochemical cycles along the Chilean coast by
integrating multi-omics and biogeochemical modelling approaches. As part of this effort, collaboration
with Dr. Boris Dewitte (CECI, Université de Toulouse, CERFACS/CNRS, France) and Dr. Véronique
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Gargon (LEGOS, France), both GO2NE expert members and Director and Co-Investigators of the
CLAP project, respectively, has been strengthened through joint research activities and model—data
integration. Notably, | recently undertook a research stay at CERFACS (France), which enabled
direct collaboration with modelling teams, advancing the coupling between omics-based
observations and ocean—atmosphere models. This exchange contributed to capacity building,
knowledge transfer, and the co-development of modelling strategies relevant to deoxygenation and
OMZ dynamics in the Humboldt Upwelling System.

My participation in the GO2NE workshop on marine reoxygenation techniques strengthened
engagement with the Intergovernmental Oceanographic Commission (IOC) of UNESCO and
fostered collaboration with an international group of experts addressing ocean deoxygenation, a
critical and policy-relevant issue. This engagement directly contributed to the co-production of
knowledge at the science—policy interface, supporting GO2NE’s role in providing evidence-based
guidance to decision-makers and international frameworks. As a concrete outcome of this
collaboration, the study by Slomp et al. (2026), “Can Artificial Reoxygenation Revitalize Dying
Coastal Seas?” published in Environmental Research Letters (https://doi.org/10.1088/1748-
9326/ae5e96), was produced. This work evaluates the feasibility, risks, and potential effectiveness
of artificial reoxygenation strategies, offering a scientific basis to inform policy discussions,
management decisions, and future governance frameworks aimed at mitigating coastal
deoxygenation.

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.).
Continued execution of the second phase (2026-2030) of CLAP project and its associated sub-
projects, focusing on the Oxygen Minimum Zone (OMZ) off north-central Chile. Planned activities
include: (i) the analysis of the seasonal expression of key functional genes within the COSMOS time
series to better resolve the temporal dynamics of microbial-mediated biogeochemical processes; and
(i) the refinement of a coupled ocean—atmosphere model to improve projections of system
functioning under future climate change scenarios, particularly in the context of OMZ expansion.
These efforts involve coordinated field sampling, laboratory analyses, and modelling activities,
integrating national and international collaborators.

A second research stay at CERFACS (France) is planned for 2026 as part of the ONBOARD program
and its associated CLAP project. This visit builds on a previous stay that enabled direct collaboration
with modelling teams, and will further advance the coupling between omics-based observations and
ocean—atmosphere models. The activity will contribute directly to ONBOARD'’s objective of linking
multi-omics data with biogeochemical processes, while supporting CLAP’s focus on improving
predictive capacity through integrated Earth system modelling. This exchange is expected to
strengthen capacity building, deepen knowledge transfer, and support the co-development of
modelling strategies addressing OMZ dynamics in the Humboldt Upwelling System.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
« Participation in the Ocean Sciences Meeting, organized by the American Geophysical Union (AGU),

the Association for the Sciences of Limnology and Oceanography (ASLO), and The Oceanography
Society (https://www.agu.org/ocean-sciences-meeting). Glasgow, Scotland, UK (February 2026).

* Participation in the XLV Congreso de Ciencias del Mar, organized by the Sociedad Chilena de
Ciencias del Mar (https://congresocienciasdelmar.cl/). Concepcion, Chile (July 2025).

3. Funded national and international projects/activities underway.
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Research Program for Climate Action Planning (CLAP; https://ceaza.cl/2020/12/16/inversion-
anid-ceaza-financiaran-ciencia-marco-la-planificacion-frente-al-cambio-climatico/) Second
Cycle (2026-2030). The CLAP program, led by the Center for Advanced Studies in Arid Zones
(CEAZA) and funded by the Chilean National Agency for Research and Development (ANID),
aims to improve predictions of the response of interconnected biosphere components to climate
variability and change in north-central Chile, supporting climate planning. Building on its initial
success, the CLAP program has been approved for a second phase (2026—2030), ensuring the
continuity and consolidation of its long-term observational and modelling efforts. CLAP and its
associated projects (ONBOARD and “Bridging the Gap”; see below) are strongly aligned with
SOLAS objectives by advancing the understanding of ocean—atmosphere interactions and their
role in regulating biogeochemical cycles in a key upwelling system. Through sustained
observations, process studies, and the development of a coupled ocean—atmosphere—
biogeochemical model, these initiatives contribute to quantifying greenhouse gas dynamics, and
the impacts of deoxygenation on carbon and nitrogen cycling. The integration of high-resolution
field data, including OMZ-focused measurements and emerging omics approaches, further
supports SOLAS priorities related to climate-relevant processes, Earth system feedbacks, and
the response of marine ecosystems to environmental variability and change, particularly in an
under-observed region of global significance.

Omics and Nitrogen BiOgeochemistry Applied foR moDeling in Chile — ONBOARD. ECOS-ANID.
2023-2027.

Bridging the Gap: Multi-omics and Biogeochemical Modeling for Understanding Microbial
Community Responses to Climate Variability in the Humboldt Upwelling Ecosystem.
FONDECYT-ANID 2024-2027.

The DEOXS (Millennium Nucleus for the Study of Deoxygenation in the South Eastern Pacific
Ocean; https://deoxs.cl/) project funded by ANID (2025-2030), provides a significant contribution
to SOLAS-relevant research by advancing the understanding of ocean deoxygenation and its
coupling with biogeochemical cycles in the Humboldt Upwelling System. Through the integration
of sustained observations, experimental approaches, and modelling, DEOXS investigates how
oxygen decline influences carbon and nitrogen cycling, greenhouse gas dynamics, and microbial
processes in one of the most prominent Oxygen Minimum Zones globally. The project
strengthens interdisciplinary and international collaboration, contributes high-resolution datasets
from a key under-observed region, and enhances regional capacity in ocean biogeochemistry.
These efforts directly support SOLAS priorities related to air—sea interactions, climate-relevant
gas fluxes, and the response of marine systems to environmental change.

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

Submission of a proposal to the FOVI (International Cooperation) call of the Chilean National
Agency for Research and Development (ANID), 2026 call, aimed at strengthening international
collaboration and consolidating a regional network on marine biogeochemistry in Latin America
(expected submission: June 2026).

Submission of a proposal to the FONDECYT Regular Program of the Chilean National Agency
for Research and Development (ANID), 2026 call, focused on assessing the impacts of
deoxygenation on productivity and organic matter export off north-central Chile (expected
submission: July 2026).

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

Global Ocean Oxygen Network (GO2NE). Intergovernmental Oceanographic Commission
(I0C) of UNESCO.

A European Horizon project “Safeguarding from Acidification: Feedbacks and Ecosystem
Services for European and global Action - SAFESEA”, recently funded for four years (starting in
September 2026), will support sustained monitoring activities off central Chile developed within
the framework of the Ocean Decade program CLAP, in collaboration with CERFACS (Toulouse,
France). SAFESEA is aligned with SOLAS objectives by advancing the understanding of air—sea
carbon exchange and ocean acidification, particularly in under-observed eastern boundary
upwelling systems. The project will build on long-term observations collected at the COSMOS
deep mooring and the CEAZA coastal buoy in Tongoy Bay, strengthening the integration of in
situ observations and modelling efforts.
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